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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 61Moy0orHs) Ha ypOBHE CPEIHETO
obmiero oOpazoBanus pa3padborana Ha ocHoBe DexepanbHOro 3akoHa otr 29.12.2012 Ne 273-03
«O06 oOpazoBannu B Poccuiickoit Deaepannn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoOrus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi padoyeil mporpaMmmbl
BOCIUTAHHUS.

VYuebnslit npenmer  «buonorus» yrnyonénnoro ypoBHs wu3ydenus (10-11 kiaccsr)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IMPEAMETHON o0nactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanu 00y4eHus Ha YpOBHE CPETHET0
oOmiero oOpa3oBaHUS M MPHU3BAaHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
cpeaHuM OOUIMM, CpPeAHHM NMPO(ECCUOHANBHBIM U BBICHIMM OO0pa3oBaHueM. B To ke Bpems
KKIBIA U3 ATUX Y4E€OHBIX IIPEIMETOB JODKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLIEHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX U PA3BUBAIOIIUX 3a7ay, CBSA3aHHBIX C MpoQopUeHTALUEH
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JaCTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTUEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yueOHOMY TpenmeTy "buonorua" maér mpeinctaBieHHue O IeNU U 3a7adax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, OIpEessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO pas3ieliaM U Temawm,
pacrpenienieHue 1o KiaccaM, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro IMpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0OydJarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onaromapss 4yeMy [pPOCMaTpHUBAaeTCs  HANpaBICHHOCTh HA  TMOCJIENYyIOllee  pa3BUTHE
OMOJIOTHYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBILUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHHUS K OKpyXaromed mnpupoiHoil cpere. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YyYalolmuXcs MO0 OCBOSHHMIO COJEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebubiit npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs 3aBepIIAeT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pACIIMpPEHUE U yriIyOJieHne 3HaHUN
oOyyaromuxcst O JKMBOH TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorusi» Ha yriayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
HOJTrOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEeMY MOJIY4YEeHHIO0 OHOJIOrnyeckoro oOpa3oBaHUS B
By3axX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro oopazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJIIET CHUCTeMa OHMOJOTMYECKMX 3HAHWHM, MOJIYYEHHBIX MpPU HM3YYEHUH OOYy4aromUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/lesioB OHOJIOTMH Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuTHe. Tak, paCIIUPEHbl U YIITyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHMSX, >KMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
OOIIMX 3aKOHOMEPHOCTSX MKM3HH, JOMOJHHUTEIbHO BKJIIOUYEHBl OHOJOTMYECKHE CBEACHUS
MPUKIIATHOTO M TOMCKOBOTO XapaKkTepa, KOTOpPhlE MOXKHO HCIOJIB30BaTh KAaK OPUEHTHUPHI IS
nocienyoomero Beidopa npodeccun. BozMokHa Takke MHTErpasi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TTOJTYYEHHBIMH 00YUYaIOIUMUCS NPU U3YUYEeHUU (PU3UKHU, XUMUH,
reorpauu 1 MaTeMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mnpenmery "buonorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIONHOHHBIA MOAXOABl K M3yueHHIO Ouojoruu. COriacHO UM, H3Yy4aroTCs



CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS )KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3alliH,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouojoruwy,
SMOPUOJIOTUH U OUOJIOTHH Pa3BUTHUS, TEHETHUKU U CEJEKIMU, OMOTEXHOJIOTUN U CUHTETUYECKOM
OMoJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJalolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢duznonoruu venoseka. B 11 kiacce n3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
yueHue o buocdepe.

VYueOublii npeamer «buosjorus» mnpuzBaH OOECHEUYUTh OCBOCHHE OOYYarOUIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W IpPaBW, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJISAIuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAyYHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIICJOBAHHUSIX B OWOJIOTHMH, NMPUKIATHBIX acHeKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS U MOJEp)KaHUS WHTEpeca 0O0Yy4aromuxcss K OMOIOTHU
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUYECKOIO MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJICHHMS W Pa3BUTHUsI TOW WM UHOM
obOnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Lenp u3yuenus: yuebHoro npeamera «buonorus» Ha yrmyOiaEéHHOM ypoBHE — OBJaJieHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi IKUBBIX CHUCTEM
pa3HOro paHra v NpHOOpeTeHNUEe YMEHHI MCIOJIB30BaTh 3TU 3HAHUS B (DOPMUPOBAHUH MHTEpeca
K onpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIBHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOPY yueOHOro 3aBe/IeHuUs AJIsl MPOJOKEHHUS OMOJIOTHYECKOro 00pa3oBaHusl.

Joctuxenue nenu usydeHus: yueoHoro npeamera «buosnorus» Ha yriyO0i€HHOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOMUX 3a1au:

OCBOCHHE  OOYyYaIOIUMHCS CHCTEMbl OHMOJOTMYECKMX 3HaHM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHSX, KOHLEMIMSX, TMIOTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTSAX M IpaBHJIax,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, IMOIMYJSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPHITHSIX U COBPEMEHHBIX HCCIEAOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  o0yyaroumxcsd C  METOJaMHU  TO3HaHMSI ~ KUBOW  IPHUPOJIBI:
UCCIIEI0BATEICKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOUYHOW OMOJIOrHH,
AMOpHOJIOTUN U OMOJIOTUH PA3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTMH U CUHTETUYECKON
OMoNOTHH, MAaJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITENIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHUI B JsabopaTopuu U B Ipupojae (HaOmoJaeHue, H3MEpPEHUE,
HKCHEPUMEHT, MOJICTUPOBAHNE);

OBJIaJiIcHHUE OOY4YaIOIMMHUCA YMEHUSIMU: CAMOCTOSTEIbHO HAaXOAWTh, AHAJIU3UPOBATh MU
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMAIINIO; TIOJIb30BaTHCSI OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAJIBHO-
HSKOHOMHUYECKUMH U HSKOJIOTHYECKUMH IpPOOJEeMaMy YeJIOBEYECTBa; OLICHWBATh IOCIEICTBUS
CBOEHM JEeATENIbHOCTH [0 OTHOILIEHUIO K OKpYXKarolled NpHUpOIHOM cpene, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKPYKAIOIIMX JIIOJIeH; OOOCHOBBIBaTb M  COOJIOJATh  MEphI
npoUIakTUKY MH(EKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTeyeHHs
0€30MaCHOCTH COOCTBEHHOM XU3HENEATENbHOCTH B YPE3BbIYAWHBIX CUTYAIUSX MPUPOIHOTO U
TEXHOTE€HHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B o01acTu
OHOJIOTHH;

pa3BUTHE y OOYUaIOLIUXCSI MHTEIUIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBLIAIOLUIUMHCA OTKPBITHSAMU W COBPEMEHHBIMU HCCIIEJOBAaHUSMHU B OMOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJO0JIOTHEeN OHMOJOrMYecKOro HCCIEeIOBaHusl, MPOBEIEHUs
HKCIEPUMEHTAIBHBIX HUCCIEIOBAaHUM, peleHns OWOJOTHYECKUX 3a/ady, MOJEIUPOBAHUSL
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;



BOCIIHUTAHHUE y OOYYarONINXCs IIEHHOCTHOTO OTHOINEHUS K >KUBOW MPUPOAE B IEJIOM U K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
TPaMOTHOCTH, OOMICH KyIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00YJAOIIMMHCS KOMIIETEHTHOCTH B PAIlMOHATIHLHOM IPHPOIOTIOIL30BAHUN
(cobmroneHue TmpaBWJl TIOBEJCHUS B TMPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumocdepsl),
COXpaHEHHH COOCTBEHHOI'O 3/I0pPOBBbSl U 3/I0POBBSl OKPYKAIOMIMX JIOAEH (COONIONEHHUsT Mep
npodunaktuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACITEILHOCTH B
YpPEe3BBIYAMHBIX CUTYAIUSX MPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH JUISI OCO3HAHHOTO BHIOOpa OOYYAIOUIMMHCA HHIMBUAYAIbHON
0o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MocienyomeMy npodecCHOHaIbHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTSIMU
peruoHa.

OOmiee 4YMCIIO YacoB, OTBEJACHHBIX Ha H3y4Ye€HHE OMOJIOTMM Ha YrIIyOJEHHOM YpPOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

Ot6op opraHu3anuoHHBIX (OpM, METOAOB U CpeACTB OOydeHHs OHOJOTHUH
OCYIIIECTBIISIETCS ¢ YYETOM CHEUM(PUKU €ro COACpKaHUS U HaNpaBICHHOCTU Ha MPOJOJIKEHUE
Ounonoruuyeckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHEro MpohecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNnbHBIM yCIOBHEM MPU OOyUYE€HUU OHOJOTHHM Ha YriIyOJIEHHOM YpOBHE SIBISETCS
NpoBeIEeHUE JIA0OPAaTOPHBIX M MpakTHUecKux pabor. Tarke ywactue oOydarommxcs B
BBIMIOJTHEHUH  TPOEKTHBIX M y4eOHO-UCCIIEOBATENbCKUX PAadOT, TeMaTHKa KOTOPBIX
OTIpEeNIeNISIeTCSl YYHUTEIeM Ha OCHOBE HMEIOIIMXCS MaTepUAIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA

10 KUIACC

CopepxaHue  MPOrpaMMbl,  BBIACIEHHOE KYPCUBOM, HE  BXOOUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHas OMoOrus — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku M H3ydaemble UMM IpoOiembl. DyHpameHTanbHbIE, NPUKIATHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHMs B OMOJIOTHH.

3nayeHue Ouonoruu B (POPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapPTHHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosoruei. 3HaueHHWEe OHOIOTMU B IPAKTHYECKOH
JESATEIIbBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJBIL.

JleMoOHCTpaL U

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. HapBun, Y. 'apsei,
I'. Menpens, B. W. Bepuanckuii, W. II. IlaBnos, M. HW.MeunukoB, H. W. BaBuios, H.
B. TumodeeB-Pecorckuii, k. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl ¥ cxeMbl: «CBsI3b OMOJIOTUH C JPYTUMH HaykaMu», «CuctemMa OMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucrembl Kak npeaMeT u3ydeHus: Ouonoruu. CBOMCTBa )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CAaMOOpPraHM3alusi, CaMOBOCIIPOM3BEICHHUE, Pa3aApPakKUMOCTh,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHuM3allMi >KMBBIX CHCTEM: MOJEKYJSIPHBIA, KJIETOYHBIN, TKAHEBbIN,
OpraHNU3MEHHBIM, MO YJIILIHOHHO-BUI0OBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. [Iporeccsl, NPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymecTBoBaHus Matepuu. Hayku, nzydaromye *HUBbl€ CUCTEMBI HAa Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metonbl Ouosnormyeckor Hayku. HaOmroneHue, m3mepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe O 3aBUCMMOHM M HE3aBHCHUMOH
nepemenHoi. IlmanupoBanme skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIyUEHHBIX pe3yslbTaToB. [IpUunHbBI MCKaXXEHHUS Pe3yJbTaTOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl 1 cxembl: «OCHOBHBIE TPHU3HAKK JKU3HW», «bHONOrHyeckue CHUCTEMBI»,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMH KUBOHM MPUPOIB», «CTpOEeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPTraHu3May,
«buoreorienos», «buochepa», «MeToapl U3ydeHUSI ) KUBOU MTPUPOIBI.

Ob6opynoBanue: 1adopaTopHOe 000PyAOBaHHE [T IPOBECHNUS HAOIIOJCHUN, U3MEPEHU,
HKCIIEPUMEHTOB.

IIpakTyeckasa padora «licnonp30BaHNE pa3lNMUYHBIX METOJIOB IPHU HM3YYEHHMH JKHUBBIX
CHUCTEMM.

Tema 3. buosnorus Kijierku

Knetka — cTpykTypHO-(DyHKIIMOHAIbHAA €IUHUIA >KUBOTO. VCTOpUS OTKPBITUS KIETKU.
Paboter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOUN TEOPHH.

MeTtoapl MOJEKYASPHOM U KIETOYHOH OHMOJIOTMH: MHUKPOCKOMNMs, XpomaTtorpadus,
anekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaibHoe EeHTpUu(yrupoBaHue,
KYJIbTUBUPOBaHUE KIIETOK. M3yuenue QukrcuposanHvix KJIeMOK. OneKTpoHHas
MUKpockonus. Kongokanvnas mukpockonus. Bumanvroe (npusicusnennoe) usyyenue Kiemox.

JleMoOHCTpanuu




[optpertsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxembl: «CBETOBOM MHUKPOCKOID», «IJEKTPOHHBIA MHUKPOCKOI», «McTopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOII MHMKPOCKON, MUKpPOMpENnapaTrbl pPacTUTENbHBIX, >KMUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «3ydyeHne MeETOIOB KIETOYHOM Owojoruu (xpomartorpadwus,
anekrpodopes, nuddepernuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XumMnuyeckasi Opranu3anms KJIeTKH

XUMHUYECKUN COCTaB KJIETKA. Makpo-, MUKPO- U YJIbTPAMHUKPOAJIEMEHTHI. Boaa u e€ poiib
KaK pacTBOPUTENs, pPEareHTa, y4dacTUe B CTPYKTYPUPOBAHHUU KIIETKH, TEIUIOPErYJISLHUN.
MunepalibHbIE BEIIECTBA KJICTKH, UX OMOoJornyeckast pojib. Poilb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelecTBa KJIETKU. buosornueckue nonumepsl. benku. AMUHOKHACIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOM Moiiekyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAS
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHxum 6enkoB. [lpuonut.

VYrneBoabl. MoHOcaxapubl, AUCaxapuibl, OJUrocaxapuabl W mnonucaxapuisl. OOmuit
IUIaH CTpPOEHUsT U (U3UKO-XMMHUYECKHE CBOMICTBa YIiieBoAoB. buonoruueckue ¢yHkuuu
YTJIEBOJIOB.

Jlummael.  T'mppodunbHO-rHApodoOHBIE  cBoiicTBa.  Knaccudukanmss — nunumos.
Tpurnuuepuasl, hochonunuabl, BOCKU, cTrepouisl. buonornyeckue pynkuuu nmunuaos. Odiue
CBOWCTBAa OHMOJOTMYECKMX MEMOpaH — TEeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIYIPOHULIAEMOCTb.

Hyxneunosbie kucinorel. JJHK u PHK. Ctpoenue nyknenHoBbix kuciaor. HykneoTuasl.
[Tpunuun xomruiementapHoct. I[IpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupalis.
Mectonaxoxaenue u 6uonorunueckue pynkuun JJHK. Bunsr PHK. ®ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makpoapruueckue cBsa3u B Mojiekysie AT®. buonornueckue
¢byakuun  AT®. BoccraHoBieHHbIE TIEPEHOCUMKH, HWX (QYHKIUH B  KIETKe. /pyeue
HYKIeo3uompugocghamuol (HT®). CexBeHupOoBaHUE JHK. Memoow: 2eHOMUKU,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouojiorus: OMOXMMHUYECKHEe M OHO(PHU3MUECKHE MCCIIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON  CTPYKTYphl Ouomosekyin. Mooeruposanue cmpykmypol u  QyHKYu
buomonexyn u ux komniexcos. Komnvromepruiti Ousaiin u opeaHu4eckuil cunmes OUOMONEKY1 U
UX HeNnPUPOOHBIX AHATI0208.

JleMoHCTpanuu

Hoptpertsr: JI. [Tonmunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, . Conrep,
C. IIpy3unep.

Jluarpammbl: «Pacnpenenenue XUMHUYECKMX  JJIEMEHTOB B HEXHUBOM  IpUpoOae»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOIEN.

Tabmunel u cxembl: «[lepuonnueckass Tabmuna XMUMHUYECKHUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTypbl OGeNKOBONH MOJEKYINbI», «CTpoeHHE MOJIEKYN YrieBoJoB», «CTpOeHHE MOJIEKYI
IunuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHHE MOJIEKYIbI ATO».

O6opynoBaHue: XuMUYecKas ocyia 1 000py10BaHUE.

JlaGopaTopHnas pa6ora «OOHapyxeHHE OEJIKOB C OMOIIbIO KAUE€CTBEHHBIX PEaKIuii».

Jladoparopnasi padora «/ccnenoBanue HYKJICHMHOBBIX KHCJIOT, BBIICIICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue u GyHKIMH KIETKH

Tumbl KJIETOK: 3yKapuoTH4yecKas M IMpokapuoTHuyeckas. CTpyKTypHO-(pYHKIIMOHAIbHbIE
00pa3oBaHMs KIETKH.

CtpoeHue mpokapuoTHUeCKON kieTku. Kierounas creHka Oaktepuidi ©  apxei.
OcoOeHHOCTH CTpOEHUS TeTepOoTPO(PHONM U aBTOTPO(HON MPOKAPHUOTUUECKHUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.




Crpoenrie 1 QyHKIIMOHUPOBAHHE dYKapUOTHYeCKON KieTKH. Ilna3maTnueckas memOpaHa
(mma3manemma). CTpykTypa IUla3MaTHueckoil MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: mnaccuBHBIA (nuddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomymponurnaemocts MemOpanbl. PaGoTa
HATPHUIl-KaJIMeBOro Hacoca. DHAOMMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Kinerounas crenka.
CtpykTypa v QyHKIIUU KJIETOYHON CTEHKHU PACTEHUM, TPUOOB.

Huronna3zma. Iluto3onb. LluTockener. JBuxenue mnutomiasmbl. OpraHouabl KIETKH.
OnHomMeMOpaHHBIC OpraHOMBI KJICTKHU: 3HAoIazMarndeckas cetb (DIIC), anmapat [onbmku,
JM30COMBI, UX CTpOCHHE U (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMUIOB KIIETKH.
CtpoeHue TpaHYISIPHOTO peTuKyiayma. Mexanusm Hanpasienus oOeaxoe 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imagkuii  (arpanynsipHBIi)
SHJOIIa3MaTHUeckuii peTukynyMm. CekperopHas (pynkuusa anmapara ['onbmxu. Moouguxayus
benxos 6 annapame I'onvoacu. Copmuposka benxos ¢ annapame I o1v0xcu. TpaHCTIOPT BEMIECTB
B KJIeTKe. Bakyonu pactutenbHbix KieTok. Kierounstii cok. Typrop.

[TosryaBTOHOMHBIE ~ OpraHOWIbBl KJIETKH: MHUTOXOHJPUHU, IUIACTUIBL. [Ipoucxodrcoenue
mumoxonopuui u naacmud. Cumbuocenez (K.C. Mepesckosckuu, JI. Mapaynuc). Ctpoenue u
(GyHKIMM MUTOXOHApUA u macTul. llepBuuHble, BTOpPUYHBIE U CJIOXKHBIE IJIACTH]IBI
(OTOCUHTE3UPYIONINX JYKapUOT. XJIOPOIJIACTBI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuM.

HememOpanubie opranousl kiaeTku CtpoeHue U GyHKIUU HEMEMOpPAaHHBIX OPraHOWIIOB
KJIETKU. PubGocowmsl. Ilpomescymounvle Quramenmol.
MuxkpodunamMeHTbl. AKMUHOBbIEMUKPODUIAMEHMBL. MeI1ieunbie KJIETKU. AKmuHoswie
KOMNOHEHMbl HeMblueyHblX Kiemok. Mukporpyooukn. Kierounsiii nentp. CTpoeHue u
JIBUKEHHE JKTYTUKOB U pecHUYeK. MukpoTpyOouku 1uToriasmMel. LlenTpuons. berku,
accoyuupoantvle ¢ MuKpoguiamenmamu u muxkpompybouxamu. Momopnvie 6enxu.

Anpo. Ob6onouka syipa, XpOMaTUH, KapuoIia3Ma, SIIPBIMIKH, UX CTPOEHHE M (PYHKLUH.
SAnepHslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacloNokKEeHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u cemepoxpomamun. beaku XpoMaTUHa — TUCTOHBL. JJuHamuxa s0epHouU
060n104KU 8 Mumose. foepHuiii mpancnopm.

Knerounsle  BkmroueHusa. CpaBHUTENbHAs ~ XapakTEPUCTUKA  KIETOK  JYKapuoT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpanuu

[optpertsr: K.C. MepexkoBckuit, JI. Maprysmuc.

Tabmuubl u cxembl: «CTpoeHHE DSYKapuUOTUYECKOM KIeTKW», «CTpoeHue 3>KUBOTHOM
KJeTKn», «CTpoeHHe pacTUTENbHON KileTKn», «CTpoeHrne MUTOXOHIApUN», «Sapoy, «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

OO6opyoBaHKe: CBETOBOII MHKPOCKOI, MHKpPOIIpernapaTbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaIbHBIX KIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHHSI KJIETOK Pa3TMIHBIX OPTAHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

JlaGoparopunasi padora «lccienoBanue miasMoiau3a U JIEIIa3Mou3a B PACTUTEIbHBIX
KJIETKaxX).

IIpakTuyeckas padora «3yueHue IBUKEHUS HUTOMIIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB U NPeBpallieHHe JHEPTHH B KJIeTKe

AccuMWISIIUS U AMCCUMUIISIUS — JBE CTOPOHBI MeTabosn3ma. Tunbsl oOMeHa BEIecTB:
aBTOTpOGHBIH M  reTepoTpodHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipolieccax.
OHepreruyeckoe oOecneyeHue kieTtku: nmpespanieHne ATD B 0oOMeHHBIX Ipoleccax.
@DepMEeHTATUBHBINA XapakTep peaknuid KIETOYHOTro Merabonm3ma. DepMeHTHl, UX CTpOEHHE,
cBoiictBa W MexaHusMm geictBus. Kodepmentsl. Otnuuns (HepMEHTOB OT HEOPTraHUYECKHX
KaTaiu3aTtopoB.  benku-akTuBaToppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(hepMEHTATUBHBIX PEAKIUI OT Pa3IUIHBIX (haKTOPOB.




[lepBUYHBII CHUHTE3 OPraHUYECKHX BEIIECTB B KieTke. DOTOCHUHTE3. AHOKCUEeHHbIU U
oxcueenHvlll  homocunmes y  baxkmepuii. Ceéemocodbuparowue nucMeHmvl U  NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce GorocuHTe3a. CBEeTOBass M TEMHOBAs
dazel. @omoovixanue, Cs., Cq- u CAM-munvr gpomocunmesa. TlpogyKTUBHOCTH (HOTOCHHTE3A.
Brusinue pa3nnyHbIX GaKkTOpOB HA CKOPOCTh (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A.

Xemocunre3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIHPYIOIINE
OakTepuu, )Kene300aKTepuu, cepoOaKTeprH, BOJOPOIHbIC OaKTepUn. 3HAYCHIE XEMOCHUHTE3A.

AHaspobHble opranu3mbl. Bunel 6poxenus. [IpoaykTel OpoxeHHs] U UX UCHOJIb30BaHUE
YEeIIOBEKOM. AHa’pOOHBIE MHUKPOOPTAaHMU3MBI KaK OOBEKTHI OMOTEXHOJOTHH W BO30YAMTEIH
Oose3Hei.

AdpoOHBIE OpraHuM3Mbl. DTambl 3Heprerudeckoro obmeHa. I[loArOTOBHUTENHHBIA ITAIl.
['mukonu3 — 6eCKUCIOPOAHOE paCUICINIEHUE TIIOKO3HI.

Buonorudeckoe okucieHHe, WIH KICTOYHOE JIbIXaHUE. Poib MUTOXOHIpHIA B mporeccax
OHOJIOTrUYECKOT0o OKHUCJICHHUS. Huknuueckue peaxkuuu. OxkucnutenabHOe
dochopmmmpoBanue. dnepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomontou AT@-cunmasel. [IpeumymiectBa  a’poOHOro mytu oOMEHa BEIIECTB Iepen
aHadpOOHBIM. D(PPEKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdeMoHcTpannn

Ioprpersr: JIx. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Dnrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmunel w1 cxembl: «DoToCHHTE3», «DHEpPreTHUecKuid oOMeH», «buocuHTE3 OenKkay,
«Ctpoenue GpepMeHTay, «XEeMOCUHTE3Y.

O0opynoBaHue: CBETOBOM MUKPOCKOII, 000PYIOBAHKE JJIsl IIPUTOTOBJICHUS IOCTOSTHHBIX H
BPEMEHHBIX MUKPOIPEapaToB.

Jlaboparopnasi pabora «/3yueHrne KaTaUTUYECKOW aKTUBHOCTH (EepMEHTOB (HaA
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

Jlaboparopnasi pa6ora «/3yuyeHue (QepMEHTATUBHOTO pACIICIICHUS  TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopnasi padora «CpaBHeHHE TTPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3a.

JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacinencrBeHHast uHpopManus U peajm3anus eé B KIeTKe

Peakuuu marpuyHoro cunresa. [IpUHIMTT KOMITJIEMEHTApHOCTH B PEAKIUSX MATPUYHOTO
cuHTe3a. Peanmmzanms HacineacTBeHHOM uWHQopMmanuu. ['eHeTHyeckuii KOj, €ro CBOICTBa.
Tpanckpuniuss — MatpuuHblii cuaTe3 PHK. [lpuHIMNIBI TpaHCKpUNIMKA: KOMITJIEMEHTapHOCTH,
AHTHIIAPAJUICITBHOCTD, aCUMMETpHIHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoi
kniemxke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yyactue TpancnopTHeix PHK B OnocunTeze Oenka. YcimoBus
OouocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTE3e OenKa.

Cospemennvie npeocmagieHuss 0 cmpoenuu 2enog. OpraHu3alys reHoMa y MPOKAPHOT U
DYKapuoT. Perynsuus akTHUBHOCTH TeHOB y mpokapuor. [umoreza omepona (. XKako0,
K. Mano). Monekynsapuvle mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomul ceHog. Perynsaius 0OMEHHBIX MpoLeccoB B KieTke. KieTouHslit romeocras.

Bupychl — HekeTouHble (OPMBI )KH3HU U 0OJIUTaTHBIC Mapa3uThl. CTpOEHUE TPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusuennviti yukn JHK-codeparcawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpancKpunyus, peeepmasd,
unmezpasa.

BupycHbie 3a0oneBaHus YelOBeKa, IKMBOTHBIX, pactenmit. CIINJ[, COVID-19,
COLIMATILHBIC U MEUIIMHCKHE MTPOOIEMBI.

buoungopmamura: unmeepayus u ananuz 6onvuiux maccusos («bigdatay) cmpyxkmypuuix
buonocuueckux oaunvix. Hanomexnonoeuu 6 oOuonocuu u meouyune. Ilpoepammupyemvie
@dynxyuu benxos. Cnocodvl 0ocmasKu 1eKapcms.

JleMoHCcTpan U




Hoptpetst: H. K. Konsnos, J. 1. IBanoBckuii.

Tabmumpl ~ u  cxembl: «buocunTes  Oenka», «l'eHermueckuit  kom», «Bupycem,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. /KuzHeHHBIH HUKJ KIETKH

Knerounslii nmki, ero mepuonbl U peryisiuusa. Murepdpaza u muto3. OcobGeHHOCTH
poIeccoB, mporekaromux B uHTepdase. [logroroBka kieTku Kk aeneHuto. [IpecuHTeTHYCCKUI
(TIOCTMUTOTUYECKHI), CUHTETUUYECKUH U TMOCTCUHTETUYECKHI (MPEMUTOTUYECKHUIT) MEePUOIbI
UHTEpQa3bl.

Marpuunbii  cunte3 JHK — pemukanums. [lpunuuner  perukanuu — JJHK:
KOMILUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIN  CHUHTE3, aHTUIAPAUICIBHOCTh. MeXaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbl U TejioMepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuoTUN. JMIUIOMAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie xpomocomsl. [1010BbIE XPOMOCOMBI.

Henenune xierku — MuTo3. CTaauy MHUTO3a W MPOUCXOJAIIME B HHUX MPOIECCHL. THIIBI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perymsiiiust mutoTMueckoro uukia kietku. [Iporpammupyemasi kietouHas TubOens —
aronTo3.

Knerounoe siipo, XpoMocombl, GyHKIMOHATBHAS TeHOMUKA. Mexanusmsl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposasn knemkay» — buounghopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannmn

Tabmunel ¥ cxeMbl: «OKU3HEHHBIM [HKI KICTKH», «MuTo3», «CTpoeHHUE XPOMOCOMY,
«Pemmukanus JJTHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoIpenaparbl: «MHUTO3 B KJIeTKax KOpelika
JTyKay.

JlabopaTopnasi paGora «l3ydueHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi padora «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOpelika Jyka (Ha
TOTOBBIX MUKPOTIpPEIapaTax)m.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  paszHooOpazue  opranu3MoB.  OJHOKJIETOYHBIC,  KOJOHHUAIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCcoOEHHOCTH CTPOCHUS U KU3HEACITEIIBHOCTA OJHOKJIETOUHBIX OpraHU3MOB. bakTepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJTHOKJIETOUHbIE BOJOPOCIH, APyrue MpoTucThl. KomoHuambHbie
OpTaHU3MBI.

B3auMocBA3b yacTeil MHOTOKJIETOUHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas, TMOKPOBHA,
MPOBOJIAIIAS, OCHOBHAs, MexaHnueckasi. OCOOCHHOCTH CTpOeHUs, QYHKIMI U PaCHOIOKCHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu KMUBOTHBIX W  4YeJOBeKa. TWNBI JKMBOTHBIX TKAHEW: JMUTEIHAIIbHAS,
COCIMHUTENIbHASA, MblleuHas, HepBHas1. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCTOJIOKEHUS
TKaHEH B opraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
KUBOTHBIX 1 4YesioBeka. DyHKIIMM OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenmit. CkeneTsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbI1 1 BHyTpeHHUH ckeneT. CTpOeHUE U TUIIbI COEUHEHUS
KOCTEH.

JIBukeHnne opraHu3mMoB. JIBMJKEHHE OJHOKJIETOUHBIX OPraHM3MOB: aMEOOUAHOE,
JKTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEHUMH: TpPOMU3MbI M HACTHUH.
JIBukeHre MHOTOKJICTOYHBIX JKUBOTHBIX UM YeJIoBeKa: MbllieyHas cucrema. Pediiekc. CkenerHeie
MBIIIIBI U UX paboTa.




IInranue opranusmos. [loryomeHue BOAbI, YIVIEKUCIOrO ra3a U MHUHEPAIbHBIX BEIIECTB
pacteHusiMU. [luTtaHue >KMBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBAPEHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbl NUIIEBAPUTENIBHOIO TpakTa. llumeBapurenbHbie
»kenesbl. [InmeBapurenbHas cucremMa 4einoBeKa.

Jpixanue opranu3moB. Jlpixanue pacrenuid. [[pixanue xkuBoTHBIX. [ud¢y3us razos yepes
MOBEpXHOCTh KIIeTKU. KokHoe nbixaHue. JlpixatenbHas moBepXxHOCTh. JKabepHoe U n€rouHoe
JpIXaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIIOLIMOHHOE YCIOXHEHHE
CTPOCHHMs JETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenpHas cucCTeMa 4YeloBeKa. MexaHu3Mm
BEHTHJISILIMH JIETKUX Y NITUI] U MIIEKONHUTAIOMMX. Perymsuus apixanus. [{pixarenbubie 00bEMBI.

TpancnopT BelIeCTB y OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHUM. TpaHCOpT
BEIIECTB Yy KUBOTHBIX. KpoBeHocHass cucremMa u €€ opranel. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepaue, KpPOBEHOCHbIE COCyAbl M KpoBb. Kpyru
KpOBOOOpAIllEHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOEHMSI  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opraHusMoB. Beiaenenwe y pacteHui. BeineneHue 'y JKMBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbl BbifeneHus. DuibTpanus, cekpenuss u  oOpaTHOE
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHoB BblAeNeHUsA. CBsA3b MOJOCTU Tela C KPOBEHOCHOM
W BBIICTUTENBHOM cucTeMaMu. BplieneHrne y MO3BOHOYHBIX KMBOTHBIX M yesoBeka. [loukm.
Crpoenne u pyHKkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OAHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuii u
LUCTHI MPOCTEUIINX. 3alIUTa y MHOIOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencTBa naccuBHOM 1
XUMUYECKOH 3a1nuThl. DUTOHUUBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X MPOU3BOIHBIE. 3alllUTa OpraHu3Ma
or Oone3neidl. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit UMMyHHTET. Teopust KIOHaJIbHO-
cenektuBHoro umMmmynurera (I1. Dpmux, ®. M. bepuer, C. Tonerasa). BocnanutensHbie OTBETHI
opranu3MoB. Poib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe W peryisiiuss 'y OpraHu3MoB. Pa3ipaxuMocTb y OZHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs M peryisinus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3HAYCHHUE.

HepBHas cucrema u pedrextopHas peryiasuusi y >KUBOTHbIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >XMBOTHBIX. OTxensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pednexc u pednexkropHas nyra. bezycinoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'yMopasibHast peryssiusi W SHJIOKPHMHHAs CHCTEMa >KMBOTHBIX M uenoBeka. JKemessl
DHJIOKPUHHOM CHCTEMBI W HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3anMOCBsA3b HEPBHOU U
SHIOKPUHHOU cucteM. [ mnmoranamo-runoduszapHas cucrema.

JleMoHCTpanun

[Toptper: NU. I1. [TaBnos..

Tabmuubl u cxembl: «OIHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue HaceKOoMbIX», «TkaHuU pacTeHHil»,
«KopueBwie cuctembr», «Ctpoenue ctebins», «CTpoeHHME IHCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cuctemay,
«/pixarenpHass  cucrema», «HepBHag cucrema», «Koxa», «MpbllieyHas CHCTEMay,
«BpiienurensHas cucrema», « JHIOKpUHHAsA cuctemay, «CTpoeHue Mblib», «MMMyHUTETY,
«KumeunononoctHele», «CxeMa nuTaHus pacTeHHil», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHApUn», «BHYTpEeHHEE CTPOEHHE 107KIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cuctema nTuny, «HepBHas cucTeMa MIIEKONMTAIOUIUX,
«HepBHas cuctema dyenoBekay, «Pediekcy.




OO6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOUYHBIX OPIaHU3MOB,
MUKpOIIpenaparsl TKaHEeH, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbBIC
HK3EMIUIAPBl KOMHATHBIX PACTEHHM, repOapuu pacTeHUI pa3HbIX OTAENOB, BIAXKHBIE IPETapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHUE [ JIEMOHCTpAalMM I[OYBEHHOIO UM  BO3AYIIHOIO IIUTaHWUsI PACTEHUH,
pacuieruieHdsl Kpaxmaina u OenkoB 1oj JeiictBueM (epMeHTOB, 000pyAOBaHUE s
JEMOHCTpALMM OIBITOB 110 U3MEPEHMIO KUZHEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta PAa3JIMYHbIX )KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEl pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

JlabopaTopnasi paGora «l3ydueHne opraHoB IBETKOBOTI'O PaCTEHUS.

Tema 10. Pa3MHOKeHMe M Pa3BUTHE OPraHM3MOB

DopMBI pa3MHOKECHHSI OPTaHU3MOB: OecIioyioe (BKIII0Yasi BEr€TATUBHOE) U MOJIOBOE. Buib
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLHS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe pasmuoxenue. IlonoBble kieTku, wnu ramersl. Meio3. Craguu Meiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornyeckuid cMbICI Mel03a U TIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszputhe. [‘amerorene3 y kuBOTHbIX. [loJOBBIE  Kese3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KIieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHre U 3MOPHOHANIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOrE€HE3). DMOpPUONIOTrHs — HayKa O pa3BUTUU
opranu3mMoB. Mopghozenez — oOna u3 enasuvix npooaem smopuonocuu. Konyenyus mopgocenos
u modenu mopgpozenesa. Craguu sMOpUOreHe3a KUBOTHBIX (Ha IpUMepe JIAryuiku). J{pobnenue.
Tunsl npoOnenus. [Jemepmunuposannoe u HedepMuHuposanHoe opobnenue. bracmyna, munoi
onacmyn. OcoOEHHOCTU JpOOJIEHUST MIIEKONUTAIOMINUX. 3apOJIbIIIEBbIE JIMCTKU (TaCTPYJIALINS).
3akiagka OpraHoB M TKaHEW M3 3apOABILNIEBBIX JIMCTKOB. B3auMMHOEe BiusHUE wYacTel
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUII TeHOB. BiusHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY’KAIOILIEH CpEebl.

Poct u pasButue xuBOTHBIX. llocTaMOpuoHanbHbIl mnepuoxa. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSIMOrO M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IIPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl peryisiiMM pocTa >KUBOTHBIX W uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y KUBOTHBIX M 4enoBeka. Ilepnosbl OHTOreHesza 4esoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHe POLECCHI.

PasmHoOxeHue u pasButHe pacteHuil. 'ametodut u crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHWe CIOp B TIpoiecce Meio3a. [aMeTroreHe3 y pacTeHU.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTEIBHBIX OPraHu3MoB. J[BOHHOE OIUIONOTBOPEHUE Yy
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peTyJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMoOHCTpaLun

[oprpetst: C. I'. Hapamun, X. [lIneman.

Tabmaunel u cxembl: «BereratuBHoe pa3mMHoOkeHUe», «THUIbl Oecronoro pa3MHOXKEHUSD,
«Pa3MHOXXEHHE XJIaMHIOMOHaAb», «Pa3MHOXEHHE »IBIVIEHBI», «Pa3MHOXXEHUE TUAPHIY,
«Meito3», «Xpomocombl», «['amertorenesy», «CTpoeHHE SHUIEKIETKH W CIEPMATO30HIa»,
«OCcHOBHBIE CTaauM OHTOreHe3a», «lIpsimoe u Hempsmoe pas3BuTHe», «Pa3BuTHE MalCKOro
Kykayn, «Pa3Butue capanum», «PazButue narymkmn», «/[BoiiHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHHEe CeMsH OJHOAOJIBHBIX M JIBYAOJIBHBIX PAacTeHUi», «KU3HEHHBIH LUKI
MOPCKOM  KamyCTbl», <«OKU3HEHHBIH LHUKI MXa», <OKU3HEHHBId LMK ManopOTHUKAY,
«KU3HEHHBIN LIUKII COCHBIY.




OO0GopynoBaHue: CBETOBOM MUKPOCKOT, MUKPOIIPENapaThl SUIEKIETOK U CIIEPMAaTO30H OB,
Mojienb «L{uKi pa3BUTHS JATYIIKNY.

Jladboparopnasi pabora «/3ydyeHre CTpOEHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IpakTuyeckass padora «BblsiBlieHHE MPU3HAKOB CXOJCTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

Jladoparopnasi padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYNBOCTH OPraHM3MOB

Hcropuss CTaHOBJIEHUS M pa3BUTHS TEHETUKM Kak Haykd. PabGorer I'. Menpens,
I'. ne ®puza, T. Moprana. Pons oTeuecTBEHHBIX YYEHBIX B pa3BUTHU TeHETHKU. PabGorer H.
K. Konbuosa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H.
B. TumodeeBa-Pecorckoro.

OCHOBHbIEC T€HETUYECKUE TOHATUS U CUMBOJBL. ['OMOJOTHUYHBIE XPOMOCOMBI, aJlIeJIbHbIC
TeHbl, allbTePHATUBHBIC TNPU3HAKH, TOMHHAHTHBIM M PEIECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YHCTas JIMHUSA, THOPUABI, TeHOTUN, (eHoTur. OCHOBHBIC METOIbl TCHETHKHU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHUI, MOJNIEKYISIPHO-TE€HETUYECKHIA.

JleMoHCTpaL Ul

[optpetwt: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konwsuos, H. W. BaBunos, A.
H. benosepckuii, I'. /1. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodees-PecoBckmii.

Tabmuiel U cxeMbl: «MeToIbl TeHETUKIY, «CXEMbI CKPEIIUBAHUSY.

JlaGopaTopHnasi pa6ora «/[po3odmia kak 00bEKT FT€eHETHYSCKHUX MCCIIEAOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH eauHOOOpas3us
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon MeHnens — 3aKoH
pacuieruieHus mpu3HakoB. [{utonorundeckre 0CHOBEI MOHOTUOPUIHOTO CKpelnuBanus. [ umnoresa
YUCTOTHI TAMET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexXyTouHBIM ~ xapakTep — HacjielOBaHUS.
Pacienienne npu3HaKkoB IIpU HEITOJIHOM JOMUHUPOBAHWH.
JurubpunHoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3akOH HE3aBHUCHMOIO

HacJieI0BaHMs TPU3HAKOB. [{UToMOrHYecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruienHoe HacienoBanue mpusHakoB. Paboter T. Moprana. CreruieHHOe HaclieIoBaHUe
TE€HOB, HAPYIICHHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

['eneruka mosa. XpOMOCOMHBIN MEXaHU3M OIpeNeleHHs Mojia. AyTOCOMBI M IOJIOBbIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTEepOraMeTHbI MoJ. ['eHeThueckas CTpyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C IT0JIOM.

I'enoTun kak wnenoctHas cucrema. IlneloTponus — MHOMKECTBEHHOE IEHCTBHE TEHa.
MHOKeCTBEHHBIN aienu3M. B3anmonelcTBue HeauleabHbIX TeHOB. KOMIUIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKMH KOHTPOJb pPa3BUTHS PACTEHMM, JKMBOTHBIX M YEJIOBEKa, a TaKke
(U3MOJIOTMUECKUX MPOIECCOB, TOBEJACHUS W KOTHUTHUBHBIX (QYHKIMHA. [eHeTnueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOM». ['eHeTHuecKne aceKThl KOHTPOJIS U M3MEHEHUS HaclleZICTBEHHONW MH(opMaIuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoHCTpanun

Ioptpertsr: I'. Mennens, T. Mopras.

Tabmuubl u cxembl: «IlepBblif U BTOpoii 3akoHBl Mennens», «Tperuit 3akon MeHaens»,
«AHanmu3upyollee ckpeuuBanuey, «HenoiaHoe nomuHupoBanuey, «CuerieHHOe Hacael0BaHHe
NPU3HAKOB y Apo3oduisy, «I eHeruka nona», «Kapuorun yenoseka», «Kapuorun apo3oduisy,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJlIIETU3M», «B3anmoneiicTBre reHoBY.

O6opynoBanue: MOJIENb IS JIEMOHCTPAIIMM 3aKOHOB €AMHOO00pa3us THOpPHUIOB IEPBOTO
IIOKOJICHUSI W PAaCILECIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAllMM 3aKOHAa HE3aBHCHMOTO




HaCJIEeJ0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMH CLETUIEHHOTO HACJIeJOBAaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipo3zodunay.

IIpakTnyeckas padora «/3yuyeHue pe3ynbTaToB MOHOTHOPHUIHOTO CKpPELIUBaHUS Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3yyeHne pe3ylnbTaTOB TUTHOPUAHOTO CKpEIIMBAaHUS Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepHOCTH H3MEHYMBOCTH

BsaumopeiictBue reHoruna u cpenasl npu dopmupoBaHuu (enotuna. V3MEHUYHMBOCTD
Ipu3HakoB. KauecTBeHHbIE W KOJNWYECTBEHHBIE  IPU3HAKUM. Buapl  W3MEHYUBOCTHU:
HEHACJICACTBEHHAs U HACJIEICTBEHHAS.

MoaudukanronHass U3MEeHUYMBOCTh. Ponb cpeabl B (OpMUPOBAHUHM MOIU(PHUKAITMOHHON
n3mMeHunBocTH. Hopma peaknum npusHaka. BapuanuoHHBIA psag M BapualMOHHAs KpuBas
(B. Noranncen). CBoiicTBa MOIU(UKAITIOHHONW N3MEHUYUBOCTH.

['enoTunuueckass HU3MEHYMBOCTb. (CBOICTBA TE€HOTUIIMYECKOM HM3MEHYMBOCTH. Buabl
F€HOTUIIMYECKOW N3MEHYMBOCTH: KOMOMHATUBHASL, MyTallUOHHASI.

KomOunatuBHass U3MEHUMBOCTh. Mel03 M MOJOBOM MpoIllecC — OCHOBA KOMOMHATUBHOMN
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3Hoo0pa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyrtanroHHass W3MEHUMBOCTb. BuIpl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CHoHTaHHbIE W HMHAYLUUMPOBAHHBIE MYyTalUM. SIOepHbIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comaruueckre W MOJOBble MyTauuu. [IpuumMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHsl U UX
BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTMYECKUX
panoB B HacneacTBeHHOM wu3MeHuuBoctd (H.W. BaBunoB). BuesnmepHas H3MEHUHMBOCTH M
HAaCJIEACTBEHHOCTb.

Onueenemuxa u 3NUEHOMUKA, PONb INUSEHEMUYEeCKUX (Hakmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

Iloprpetsl: I'. ne ®pus, B. Moranucen, H. 1. Basunos.

Tabmunel M cxembl: «Buabl u3MeHUHMBOCTHY, «MoaudpukalroHHas W3MEHUYUBOCTbHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTndyeckue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

OO0opynoBaHue: )KUBbIE U TepOapHbIe HK3EMIUIIPhl KOMHATHBIX PACTEHUN, PUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaboparopHnasi padora «VMccnenoBanue 3aKOHOMEPHOCTEMN MOAU(PHUKAITIOHHOM
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOIO psijia U BApUALIMOHHON KPUBOW.

IIpakTuyeckas padora «Mytauu y Apo30¢puibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoiHas MporpaMma HCCIEIOBAHMS T€HOMa 4YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTEHETUICCKUH,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJIEKYJIApHO-TeHeTHUeCcKUid. COBPEMEHHOE OIpEIEICHNE
TE€HOTHIIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momombko ITI[P-
aHanu3a. HacnencrBenHsle 3a00s1eBaHus YeIoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YeTI0OBEKa.
bone3Hn ¢ HacneACTBEHHOM IPEApAacCIONOKEHHOCThIO. 3HAYEHNWE MEIMIIMHCKONM TE€HETUKH B
NPEJOTBPALICHUN U JICUCHUM TE€HETHYEeCKMX 3a00JeBaHMN dYenoBeKka. MeaMKOo-TeHEeTHYeCKOe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHYECKOr0 Ipy3a». DTHYECKUE aCIIEKThI
MCCJICIOBAaHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enernyeckue (akTOphpl MOBBIIIEHHONW UYYBCTBUTEIBHOCTH 4YelIOBEKa K (U3NYECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpYXKalIleW cpeasl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSIM.

JleMoOHCTpanuu

Tabmunel u cxemsbl: «Kapuorun dyenoBeka», «MeToabl M3ydyeHUsI TE€HETUKH YEJIOBEKay,
«["enernueckue 3a001€BaHUS YCIOBEKA.




IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOI.

Tema 15. Cesiekniusi OpraHu3MoB

JomecTukanusi U ceneKius. 3apoXACHUE CEeIeKUUM M JoMecTHKauud. YueHnue H.
W. BaBmioBa o ILleHTpax NPOHMCXOXKACHHS W MHOrooOpas3us KyJbTYpHBIX pacTeHuid. Poib
CEJIEKIIMM B CO3JaHMM COPTOB PacTeHUH U MOpoj >KUBOTHBIX. Copt, mopoja, mTaMM. 3aKOH
TOMOJIOTUYECKUX PAJIOB B HaciencTBeHHOW u3MeHunBoctu H. M. BaBunosa, ero 3nauenue st
CEJICKIIMOHHOM PabOTHI.

MeToapl celleKIIMOHHOM paboThl. ICKyCCTBEHHBIN OTOOp: MAacCOBBIN M WHIUBHUIYATbHBIH.
Dranbl KOMOWHAIIMOHHON celieKuu. VIcrbITanue Mpou3BOAUTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTUITY C IMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C ITOMOIIBIO aHaTHN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJICKIMOHHON paOoThl. PaguanuoHHBIA H
XUMHUYECKH MyTareHe3 KaK WCTOYHMK MYTalMid Yy KYJIbTYpHBIX (OPM OpPraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomMOuHaHTHbIX JIHK s
MOJIyYEHUSI UCXOAHOI0 MaTepuaa Jyis CeleKIUu.

[Tonyuenue monurionaoB. BuyTpuBumoBas rubpuauzanus. bIM3KOPOIACTBEHHOE
CKpellyBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelrBaHue, Win ayrOpuauHr. 'etepo3uc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtraanéHHas ruOpuaU3anus.
[Ipeononenne Oecroausi MEXBHIOBBIX THOPHIOB. JIOCTMIKEHHS CEJEKIMH pPACTCHHA |
JKUBOTHBIX. «3€1EHAsl peGoNIOYUSLY.

CoxpaHeHHEe M H3y4yEHUE T€HETHMUYECKHUX PECYPCOB KYIbTYPHBIX PACTEHUN M UX JUKUX
poauyeil sl cO3JaHusl HOBBIX COPTOB U TMOPUIIOB CENbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMbICTIO8bIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIoWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
nepCcneKmuBHbIX MexHoI02UlI.

JleMoOHCTpaL U

Ioptpersl: H. U. Basunos, WU. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpsinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel U cxeMbl: «L{eHTpBl TPOUCXOXKIEHUSI 1 MHOT000pa3us KyJIbTYPHBIX PAaCTCHUII»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CEeNEeKINN»,
«Otnanénnas rubpuanzamnusy, «MyTareHes3».

JlabopaTopnasi paGora «l/3yueHue copToB KyJIbTYypHBIX PAacTeHUH M MOPOJ JAOMAIIHHUX
JKUBOTHBIX.

JlabopaTopnas padora «/3yueHrne METOZI0B CEJIEKITUN PACTCHHI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUIN».

Ikekypeust KOCHOBHbIE METOJbl M JAOCTHKEHMS CEJIEKIIMM PACTEHUH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUNIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEIJIMYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOJIOTUsI H CHHTeTH4YeCKasi 0Mo10rus

OOBeKThl, HCNOIb3yeMble B OHWOTEXHOJIOTMH, — KIIETOYHbIE W TKaHEBbIE KYJIbTYpBHI,
MUKpPOOPTaHU3MBI, HUX XapakTepucTuka. TpaauimoHHas OWOTEXHONOTUs: XjeboreueHue,
MOJIy4YeHUE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoobuonoruuyeckuii cuate3. OO0beKThI
MUKpOOHOIOTHYecKuX TexHomoruil. [[pon3BoacTBo OeiKa, aMUHOKHCIOT U BUTAMHUHOB.

Co3naHue  TEXHOJOTMH W HMHCTPYMEHTOB  LIEJICHANPABIECHHOTO  W3MEHEHHS U
KOHCTPYUPOBAHHUS TEHOMOB C II€JIbIO MOJYUYEHUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEpKAIlIUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETHYECKHE MTYTH.

Knerounas nnxeHepus. Meroabl KyiabTypbl KIETOK M TKaHEH pacTeHHWN M KUBOTHBIX.
Kpuobanku. Comaruueckas ruOpuam3anis W COMAaTHYECKUN 3MOpuoreHe3. lcmosb3oBaHue
raliouIoB B CEJIEKIMM pacTeHUil. [lonyyenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKJIOHANbHBIX U NOTUKIIOHANbHBIX aHmumen 8 meouyuHre. VICKyCCTBEHHOE OIUIOJJOTBOPEHHE.
PexoHCTpyKIIMs SIHMLEKICTOK W KIOHUPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMU SACP




KIIETOK. TexHonocuu 0300p06neHus, KYIbMUGUPOSAHUS U MUKPOKIOHAILHO20 PA3MHONCEHUS
CeNbCKOXO03AUCEEHHBIX KVIbIYD.

XpOMOCOMHAs U TeHHasi UHXKEeHEepUsl. VICKyCCTBEHHBIM CHHTE3 I€éHa U KOHCTPYHMPOBaHHUE
pexkomOunanTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WHXEHEPUHU.

Menumuackue 6uorexHoioruu. [locrrenomuas mudposas meaununa. [TI[P-muarnocruka.
MeTta0o0s10MHBIH aHANN3, TEHOLIEHTPUUECKUN aHAIU3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Tepanus paka. 3D-
OnouHXeHepuss [Uisl pa3paboTKu (PYyHIAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHWEM TEXHOJOTHH TpEXMEPHOro OMONPUHTHUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

CozlaHue BEKTOPHBIX BaKIMH C LEIbI0 00€CIeYeHHs] KOMOMHUPOBAHHOW 3aIlMTHI OT
B030yauteneit OPBU, ycranoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoOB (pyHkiuoHupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO0O OIMAcHbBIE 3a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuublt ~ u  cxemsl: «Mcronb30BaHNEe  MUKPOOPTaHW3MOB B IPOMBIIIICHHOM
MIPOU3BOACTBEY, «KiieTouHast uHXXeHepus», «['eHHas nHKEeHepus».

JlaGopaTopnasi pa6ora «l3y4ueHrne 00bEeKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «llonyueHrne MOJOUHOKHUCIIBIX TPOIYKTOB.

Ikcekypeust «bHOTEXHOIOrUS — BasKHENIIasi TPOU3BOJUTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoxkaeHue 1 pa3BuTHE IBOJIOIUOHHBIX NPeCTABJIEHUH B OMOJIOTUH

OpomtonmonHas teopus Y. Jlapsuna. [Ipennocbuiku BOSHUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4dHas JaearenbHocTh Y. JlapBuHa.

JBuwxyme cwibl  sBosonMu  BuAoB 1o Y. JlapBuHy (BbICOKass HHTEHCHUBHOCTH
pPasMHOXKEHHUsI OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHUYMBOCTh, OOppOa 3a CylecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmiienne cunternueckoit Teopun 3Bosmonnu (CTD). HelrpanbHast Teopust SBOTIOLUH.
CoBpemeHHas IBOJIIOIIMOHHAs OHooryus. 3HaUYeHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaLun

[oprpetsl: Apuctrorens, K. JIlunneit, XK. b.Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe,
Y. Hapsun, C. C. YerBepukos, 1. U. IlImansraysen, x. Xonneiin, /1. K. benses.

Tabmuubl u cxemel: «Cucrema xuBoi npuponsl (no K. JIunuero)», «JlecTHuia X uBbIX
cymectB (o Jlamapky)», «MexaHu3m QGOpMHUPOBAHUS TPUCIIOCOONEHUNH Y pacTeHUd u
*KHUBOTHBIX (10 Jlamapky)», «Kapta-cxema Mmapmpyrta nyremectust Y. lapsuna», «Haxonku
Y. Hapsuna», «Dopmbl 00opbObI 3a cymectBoBaHuey», «llopombl romyoOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «I1oposbl JOMANIHUX JKUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX
BugoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHUS IBMXKYUIMX CHJ 3BOMIOLUNY, «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUECKOM TEOPUHN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOLUSA U €€ pe3yJIbTaThl

[Tonmynsiuyst Kak »ieMEHTapHas eauHuua HBooLUU. COBpEMEHHBIE METOJbl OLIEHKH
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI omyisaiuil. I3mMeHnenne reHooH1a MOMyISIIUY Kak
AIIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH TIeHeTHYeckoro pasHoBecus JIx. Xapaw,
B. Baitn6epra.

OnemeHTapHble (AKTOPbI (ABWXKYIIME CHUJIBI) HBOJIONMH. MYTallMOHHBINA IpolLecc.
KomOunatuBHass m3MeHUMBOCTh. [[peiid) reHoB — ciydailHble HEHANpPaBJICHHBIC W3MEHEHUS
4acTOT awienei B momynsuusx. DPQexT ocHoBarens. Dphgexm OYymviiouHO20 2OpPabIUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u credcmeus. Illposenenue s¢hgexma




opeucha cenoé 6 Oonbwiux u manvix nonyaayusax. Murpauuu. M3omsmus  TOMyIISIHA:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrecTBenHbli 0TOOp — HampaBmsoomuii ¢axtop 3Bomounud. DopMbl €CTECTBEHHOTO
oTOOpa: IBWKYIIMHA, CTAOMIM3UPYIOIIUN, paspbIBaloOmuid (Iu3pynTuBHbIN). [lomoBoi oTOOp.
BO3HHKHOBEHHE 1 BOJIIOLUS COIIMAILHOTO MMOBEJICHUS JKUBOTHBIX.

[Tprcnoco0NeHHOCT, OpPraHu3MOB Kak pe3yabTaT MHKpPOAIBOJIOLUU. Bo3HHMKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3ssl u unuoaganrtanun. [lpumepsr npucnocobaeHuit
y opraHusmoB: Mopdonoruueckue, (¢GuU3MONIOrHYEcKUe, OHOXMMHYECKUE, TOBEICHYECKUE.
OTHOCHUTEIBHOCTH MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpazoBaHue kak pe3yiabTaT MHUKPOIBOJIOLUH.
Wzomsiust — kimroueBoil  pakTop BUAooOpazoBanus. Ilyth u cmocoObl BUA00Opa30OBaHUS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATpUuecKkoe (PKOJOTHYECKOE), «MTHOBEHHOEC)
(monurutonn3anus, rudpuau3anys). JuTenbHOCTh YBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Pomp  »BoOmonmMoHHOW OWONOTMM B pa3pabOTKE HAYYHBIX METOJOB COXpPaHEHHS
O6unopa3znooOpazus. MUKPOIBOMIONUS M KOABOJIOIMS IMapa3uTOB U MX X03sieB. MeXaHU3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpannn

[optpertsr: C. C. YerBepukos, . Maiip.

Tabmuiel ¥ cxembl: «MyTallMOHHAs U3MEHYUBOCTEY, «[lonmynsiuoHHas CTpyKTypa BHAa»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «J/IBHKyIiMe CHIJIBI  SBOJIIOLUMY,
«OKoyornyecKas HM30JALMS MOMYJSIUI ceBaHCKON ¢openn», «l'eorpaduueckas H30IAUSL
JUCTBCHHUIIBI CHOMPCKON M JIUCTBEHHUIIBI AaypCKoit», «[1omysSIMoHHbIC BOJTHBI YHCICHHOCTH
XUIIHUKOB M KepTB», «(Cxema [eHCTBUS E€CTECTBEHHOro oTOopay, «Dopmbl OOprOBI 3a
CYILICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIaHU3MY, «Kussie HCKOIIa€MBIEY,
«ITokpoBUTENBCTBEHHASI OKpacka >XHMBOTHBIX», «[Ipemympexmaromas oOKpacka KUBOTHBIXY,
«Duznonornyeckue agantauny, «l[IprucrnocobIeHHOCTs OPraHU3MOB U €€ OTHOCHUTEIBHOCTD,
«Kpurepun Buma», «Bunbl-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BusooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJIBIIICHY,
«JKoJIOTHYECKOe BUI000pa3oBaHre BHUAOB cHUHHUI», «[lomummounsr pacteHuit», «KamycTHo-
peAeyHBI THOPUI.

OO6opynoBanue: repOapuy pacTeHUM, KOIJIEKIMH HACEKOMBIX, Uydella MTHUI[ U 3BEper C
pUMepaMHu Pa3IMYHbBIX MPUCIOCOOJICHUH, Yydelia MTHII U 3Bepel pasHBIX BUIOB, TepOapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIIUXCS PA3TMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BrisBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIAY.

JlabopaTopnasi  padora «[IpucrocobiieHnss OpPraHW3MOB UM WX  OTHOCHTENbHas
11EeJIECO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHEHUE BUIOB IO MOP(POTOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo1onus 1 eé pe3yJibTaThl

MeTtobl H3yueHus: MakpodBOIIOIMH. [lanieoHTOIOTHYEeCKEe METOABI N3yUEHUS IBOIIOIIHH.
[TepexoHbie GOPMBI U PUITOTCHETUICCKUE PSIBI OPTAaHH3MOB.

buoreorpaduueckue meroapl wuzydeHus oHBomonuu. CpaBHeHue Guopsl U (dayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eminu. Buabl-sHIEMUKY U PETTUKTHI.

DOMOPHOJIOTHYECKHE U CPABHUTEIHHO-MOP(OIOTUIECKHE METOAbl M3YUEHHUsS HBOIIOIHUU.
['eHeTHYEeCKUE MEXaHWU3MBI 3BOJIOIMH OHTOTCHE3a W TOSBJICHHS SBOJIOIMOHHBIX HOBIIICCTB.
['oMonornyHbie ¥ aHATOTHYHBIE OpTraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYISPHO-
TreHeTHYECKWEe, OWOXMMHYECKHE ¥  MaTeMaTWYeCKUE METOABl HM3YYCHHUS  DBOJIOIUH.
['omonornynsie TeHbl. COBpeMEHHBIC METO/IBI MOCTPOCHHUSI (PHIIOTEHETHYECKHX JIEPEBLEB.

XpPOMOCOMHBIE MYTAIlM{ U SBOJIIOLHSI TEHOMOB.

OO0mue  3aKOHOMEpHOCTH  (MpaBWJIa)  JBOJIOUMU. [Ipunyun  cmewvl  QyHKYuUU.
HeobOpatumocTs sBOMIONIMK. AanTUBHAS paauaius. HepaBHOMEPHOCTh TEMITOB SBOJIIOIIHH.

JleMoOHCTpanuu




[optpetst: K. M. bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['ekkens.

Tabmauiel ¥ cxeMbl: «DUIOTEHETUYECKUI PSIl TOAAN», «APXEONTEPUKC», «3Bepo3yOnie
auiepsl», «Cterouedans», «Punnodurer», «CeMeHHbIe MAaNOPOTHUKNY, «buoreorpapuyeckue
30HBI 3emun», «llpelid xoHTHHEHTOB», «PenukThl», «HauanabHble CTaguu SMOPHUOHAIBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  AQHAJIOTUYHBIE  OPraHbD»,
«PynumeHTBI», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YeloBeKa M IIMMMaH3e», «[JaBHbIE
HaINpaBJICHUS 3BOIIONUNY, «O0IIHEe 3aKOHOMEPHOCTH SBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIIUN, repOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB OpPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HaCEKOMBIX.

Tema 4. IIponcxosxneHue u pa3BuTHe JKU3HU HA 3emJie

Hayunble TUMOTE3bI NPOMCXOXKACHUSA >KU3HU Ha 3emie. AOHOreHe3 U MaHCIEePMUs.
JloHayuHblE TPEICTaBICHUSI O 3apOXKAECHUU JKU3HU (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
CaM03apOoKJICHUs KU3HU U €€ onpoBepkeHue onbitamu ®. Penu, JI. Cnannanuanu, JI. [Tactepa.
[TpoucxoxaeHue KU3HU U aCTPOOUOJIOTUS.

OcHoBHBIE 3Tanbl HEOPraHUYeCKOoM ABomtonuu. [InanerapHas (reosoruueckas) BOIIOIUS.
XuMuyeckasi 3BOJIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumiepa u I'. FOpu. OOpazoBanue nonumepoB u3 MoHoMepoB. KoarepBarHas
runore3a A. W. Onapuna, rumnore3a mnepBuyHoro OynboHa JIk. XomnaeiHa, reHeTuuyeckas
runote3a ['. Mémnepa. PubGo3umbr (T.Yek) u rumoreza «vupa PHK» V. ['unGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE IPOTOKJIETKH.

HUcropuss 3emnum u Meroabl €€ wusydyeHus. lckomaemble OpraHM4ecKHE OCTaTKU.
I'eoxpononoruss u e€ wmeronsl. OTHOcUTENbHAasE M a0COJIOTHAasE T[EOXPOHOJIOTHS.
['eoxpoHONOrMYecKas mKana: 30Hbl, 3Pbl, HEPHUO/IBL, SITOXH.

HavanbHble aTanel opraHndeckoi sBostonnu. IlosiBieHne M 3BOJIOLUS NEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHME mepBbIX 3kocucTeM. CoBpeMEeHHblE MUKpPOOHBIE
OMOMNIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
DYKapUOTBHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOreHe3). DBOJIOLHMOHHOE IMPOUCXOKICHHE BHUPYCOB.
ITpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HUKHOBEHHWE OCHOBHBIX  IpYMNI
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIONMM BBICHIMX pacTeHuil. OCHOBHbIE apoMop(o3bl pacTeHHH.
Beixon pactenuit Ha cymy. llosBieHue CHOpOBBIX pPacTeHUHM M 3aBOCBAHWE HUMHU CYIIN.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne IBETKOBBIX PaCTEHUH.

OcHOBHBIE JTambl 3BOJIOLUU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBble XopaoBbIE
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxaenne aMmpuodnii 1 penTuiui.
[TpoucxoxxaeHne Miekonuraromux MU nTul. llpuHmmn kimodeBoro apomopgosza. OcBoeHue
0eCI03BOHOYHBIMH U TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMIie IO 3paM U NEPUOAAM: apXeil, MPOTEPO30ii, MaIe030i, ME3030H,
KaitHO30M. OOmIas XapakTEepUCTHKAa KIUMaTa M TeoJoTHUecKux TmporieccoB. [losBnenne u
pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIe0Opa3oBaHHE: €ro YCIOBHUS M BIHMSIHHME Ha Ta30BbIH
cocTaB aTMOC(ephl.

MaccoBble BBIMHpaHHUSI — 3KOJOTMYECKHE KpPU3HCHI Npouutoro. IIpuumHbl M cnencTBus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs 6Mopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. IIpuHuunel knaccudukanuu OpraHu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMmoHCTpauMu

Hoptpetsl: ®. Penu, JI. Cnamnannanu, JI. [Macrep, WU. W. MeunukoB, A. W. Onapus,
Hx. Xonaeitn, I'. Mémnep, C. Mumnep, I'. FOpu.




Tabmumel 1 cxembl: «Cxema ombita @. Pequ», «Cxema ombita JI. [Tactepa mo u3ydeHuro
caMo3apokIeHus: Ku3Hu», «Cxema ombita C. Mumiepa, I'. FOpu», «3Tanbsl HeopraHUYeCKOi
’BoIIOLIMNY, «['eoxpoHosoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYECKOW SBOJIIOLMMY,
«Cxema o0Opa3zoBaHus JYKapuoT MyTéM cuMOuoreHesa», «CucremMa KHUBOM MPUPOABD),
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJOpOCHN», «Mxwu», «llanmoporHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHHi», «Cxema pa3BUTUS JKMUBOTHOIO MHUpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctueie», «llinockue uyepBu»,
«YIeHUCTOHOTHEY, «PpIOBIY, «36MHOBOIHEICY, «IIpecmbikaromuecs», «lITuupm,
«Munekonuraroue», «Pa3BuTue IKM3HM B apxeWckol aspey», «Pa3BuTHe KHU3HU B
MPOTEPO30OMCKON 3pe», «Pa3BUTHE KU3HU B TNAJICO30MCKOM 3pe», «Pa3BuUTuE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHE >KU3HM B KaWHO30MCKOW »3pe», «CoBpeMEHHas CcHCTeMa
OpPraHMYECKOI0 MUPa».

OO6opynoBanue: repOapu  pacTEHUI pPa3lUYHBIX OTIENIOB, KOJUICKIUHU HACEKOMBIX,
BJIQKHBIE IpernapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKUX, CKEJEThI
MO3BOHOYHBIX JKMBOTHBIX, Yyuyeja NTUL U 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBbIX, MYJISIKU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JsadoparopHasi padora «MoaenupoBanue onbiToB Mumepa—tOpu 1o
U3y4EHHUIO a0MOTCHHOTO CHHTE3a OPraHWYECKUX COSIMHEHHUI B IEPBUYHON atMochepe».

JlaboparopHasi pabora «/3yyeHrne W ONHMCaHUE HCKOMAEMBIX OCTATKOB JPEBHUX
OpraHU3MOB.

IIpakTuyeckas paGora «3yyeHrne OCOOCHHOCTEH CTpPOEHUS PACTEHHMH pPa3HbBIX
OTJIEJIOBY.

IIpakTuyeckas padora «/3yueHue 0cCOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX .

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paens! u 3agaun aHTponosoruu. MeToasl aHTPOIIOJIOTHH.

CraHOBJIEHHE TNPEACTABIECHUN O IMPOUCXOXKIACHUM 4eJoBeKa. Pelnuruno3Hele BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonctBo  4enoBeka € JKMBOTHBIMU. (CuHcTeMaTHUecKoe TIOJIOKEHHE — YellOBEKa.
CBupgerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CpPaBHHUTEIBHO-MOP(OIOrHYECKHeE,
aMOpHOTOoTHYECKHe, (U3HOIOTO-OMOXUMUYECKHE, TMoBeAeHUeckre. OTIUYMs 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBwxymme  cuibl  ((akTopsl) — aHTpOIOreHe3a:  OMOJIIOTMYECKHE,  COIMAJIbHBIE.
CooTHo1ieHre OMOJIOrMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJIMM aHTpoOINoreHe3a. PanHue uenoBexooOpa3Hbie 00€3bsHbI (IPOKOHCYIbI) U
paHHHE TOHTHABI — OOIIMe MPEIKH YeJIOBEKOOOpa3HbIX 00€3bsiH U JIoJei. ABCTpaIONUTEKH —
JBYHOTHE NpeAKu roAcd. YenoBek yMenblid, NEepBble W3TOTOBIEHUS OpyIuil Tpyaa. Yemosek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JtoJiel 3a mpeaensl Adpuku. Yenoek reienboeprekuii —
00U TPeOK HeaHIepPTAIbCKOTO YeIOBEKa 1 YeJIoBeKa pa3yMHOro. YenoBeK HeaH 1epTalbCKUi
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneorenerika u najieoreHOMHUKa.

OBOJIOIUS COBPEMEHHOr0 4YenoBeKa. EcTecTBEHHBI OTOOp B MOMYNSIMAX 4YeIOBEKa.
MyrtanuonHsIi mporece u nonumopdusm. [lonynsimoHHbIe BOTHBIL, Apeiid TeHOB, MUTpAIUs U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pachel. [loHsaTne o pace. bonplme pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAs (PKBATOpHAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH paccelieHus 4YesloBeKa 1Mo IulaHere. EauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOiaeHHOCT, uenoBeKa K  pa3HbIM  YCIOBUSM
OKpyKartomien cpensl. Biausuue reorpaduueckoid cpensl u apeiida reHoB Ha Mopdosnoruio u
(U3HOJIOTHIO YeTTOBEKA.




MexIucuuIInHApHbIE MeTOAbl B (u3WuUecKod (OMOJIOrMYecKOil) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUM.
buoconmansubie  HWccileqoBaHUsS — NPUPOJbI  ueioBeka.  MccinegoBaHue — KOIBOJIIOLUU
OHMOJOTUYECKOTr0 U COLUAIBHOTO B YETIOBEKE.

JleMoOHCTpaL U

Hoptpetst: Y. apBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmuiel W cxeMmbl: «MeToAbl  aHTPOMONOTHH», «[ OJIOBHOW MO3r  YEIIOBEKay,
«UYenoBexkooOpa3Hble 00€3bsiHBD, «CKeleT 4elloBeKa U CKelleT MmumnaHze», «PymumeHTsl U
aTaBU3MBbI», «JIBWXKyIIME CHUJIBI aAHTPOIOreHe3a», «IBOJIOLMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpasionutek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpaepraneup», «KpomanboHIbl», «l[Ipeaku dyenoBeka», «ITallbl BOJIIOIUN UYETOBEKAY,
«Pacep1 uenoBekar.

OO6opyznoBaHue: MyJISKA OKaMEHEJIOCTEH, MPEeIMETOB MaTepUAIbHONW KYJIBTYPhI MPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKuMU
CIOXKETaMH MTPOUCXOXKICHHS YelIOBeKa, PoTorpaduu HaXOIOK MCKOIMAEMBIX OCTATKOB YEIIOBEKA,
CKeJIET YeJIOBEKa, MOJIEJb Yepera 4YelIOBeKa M Yepera LIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHCTH IIMMITaH3€, MOJIETH TOpCa MPEIKOB YeIOBEKa.

JlabopaTopnasi pa6ora «/3yueHue OCOOEHHOCTEH CTPOCHHsI CKelleTa 4eJOBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTuyeckas padora «/3yyeHue 3K0IOrHYeCKUX aganTaluil 4eJI0BEKay.

Tema 6. Dkojiormss — Hayka O B3aMMOOTHOILIEHUSIX OPraHu3MoOB U
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apokaeHue W paszButue OdKojoruu B Tpynax A. I'ymbonbara, K. @. Pymnee, H.
A. CesepuoBa, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. Csizb
HKOJIOTHU C APYTUMH HayKaMH.

Metoasl skonorun. [loneBbie HaOmIOAEHUS. DKCIIEPUMEHTHI B DKOJIOTUU: MPHUPOIHBIE H
nabopaTopHbeie. MoenupoBaHue B KOJIOTHU. MOHUTOPUHT OKPYKAIOIIEH CPEJIbl: JTOKAIbHBIM,
PETHOHANBHBIN U TI100aMbHBIN.

3HavYeHHE DKOJIOTMYECKUX 3HAHUU U1 YeJIOBeKa. JKOJOTUYECKOEe MHUPOBO33PECHHE Kak
OCHOBa CBf3€H YelloBeuecTBa € MNpupoaod. POpMHUPOBAHUE SKOJOTUYECKOW KYJIbTYpbl M
HKOJIOTUYECKON TPaMOTHOCTH HACEJICHHUS.

JleMoHCTpanuu

[optpetsr: A. 'ymbonsar, K. ®. Pynse, H. A. CeBepuos, O.I'ekkens, A. Tencnu, B.
H. Cyxaués.

Tabmuipl U cxembl: «Pa3gensl skonoruny, «MeToabl IKoJoruny», «CxemMa MOHUTOPHHTA
OKPY’KaIoIIEeH Cpeabl».

JladopaTropnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX UCCICTOBAHUIY.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyeckue (akTopsl U 3aKOHOMepHOCTH uX jAedcrBua. Knaccuduxarms
DKOJIOTMUECKUX  (PaKTOpOB:  aOMOTHYECKHE, OHOTHYECKHe, aHTpormoreHHeie.  OoOmue
3aKOHOMEPHOCTH JeicTBHs sKojioruueckux ¢akropon. [IpaBuno munumyma (K. lnpenrens,
1O. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTECHOOHMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢pakropbl. CBeT Kak 3Kosornyeckuit ¢akrop. JleiicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TPYIMIbl PACTEHUW U >KUBOTHBIX IO
OTHOIIECHHUIO K cBeTy. CUTHaIBbHAs pojib cBeTa. DOTONMEepHoIu3M.

Temnepatypa kak skomorudyeckuit Qaxrtop. [eiicTBue TeMmmeparypbl Ha OpPraHHU3MBIL.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocte kak skonorndeckuil ¢axtop. IlpucmocobieHust pacTeHH K MOAICPKAHUIO
BogHOro Oamanca. Kmaccudukanmst pacteHuid 1Mo OTHOIIEHWI0O K Boxe. IlpucmocoOieHus
JKUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXUMA.




Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAS, TOYBEHHAs, TIyOWHHAs
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3MoB. [Ipucrnocobiaenns Opranu3MoB K KU3HU B Pa3HBIX CpPeIax.

buonoruueckue putmel. BHemnue u BHyTpeHHUE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPraHN3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HHU.

Kuznennsie ¢opmbl opranu3moB. [lonstue o xusHeHHON (opme. YKusHeHHbIE (HOPMBI
pacTeHUM: JepeBbsi, KYCTapPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPaBbl, OJHOJETHUE TPAaBHI.
JKuznennbie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckue  ¢akrtoppl. Buael  OMOTHYECKMX  B3aMMOJACWUCTBUN:  KOHKYpPEHIIHS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, Koomneparus, MyTyaJln3M, KOMMEHCAIN3M
(KBapTUPaHTCTBO, HaxyieOHWYecTBO). Herpoduyeckne  B3amMonelCTBHs  (TOMHMYECKUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHUYECKHX B3aUMOJCHCTBUU JUIS CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabauiel U cxeMbl: «IJKonorudeckue GakTopbl», «CBETOBOM CHEKTP», «IKOIOTUYECKUE
TPYIIIIBI )KUBOTHBIX O OTHOIICHUIO K CBETY», « T €IIOKPOBHBIC KUBOTHBIE», «XOJIOTHOKPOBHbBIE
KUBOTHBIEY», «DU3NOIIOTUYECKUE aJanTalllK >XKUBOTHBIX», «Cpeapl OOMTaHHSI OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHHY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemm nutaHus»,
«XuiHuvectBoy, «Ilapazutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

OO6opynoBanue: repObapul pacTeHUH U SKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIIHMSHHIO
pa3MYHBIX  JKOJIOTWYECKHX  (HAKTOpOB, TepOapuMl  CBETOJNIOOMBBIX, TEHENIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHETIOOMBHIE W TEHEBBIHOCIHMBBIE KOMHATHbBIE
pacteHusi, repOapuM U KOJUIEKIMHM TEIMJIOMIOOUBBIX, 3MMOCTOMKHX, MOPO30yCTOMUMBBIX
pacTeHuid, uydeia NTUI[ W 3Beped, repOapuu pacTeHUU, OTHOCAIIUXCS K THUTrpoduram,
Kcepopuram, me3oduTaM, KOMHATHBIE PACTEHHUS JAaHHBIX TPYIIM, KOJJICKIIMH KUBOTHBIX,
0oOWTAIONMX B Pa3HBIX cpefax, repOapuu U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 0OJaJarOIINX
YyepTaMu TPHUCTIOCOOJICHHOCTH K CE30HHBIM W3MEHEHUSM YCJIOBUH KU3HM, Trepbapuu u
KOJUIEKIIUA PACTEHUH W >KUBOTHBIX PA3JMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KMBOTHBIX,
YYaCTBYIOIIMX B PA3JIMUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi paGora «BrIsiBIeHHE IPUCTOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

Jladboparopnasi pabora «BpisiBIieHHE TNPUCIIOCOOJIECHUNW OPraHU3MOB K  BIIUSHUIO
TEMIIEpaTypbI».

Jlaboparopnasi pa6ora «AHATOMHUYECKHE OCOOEHHOCTHM pACTEHUH W3 pPa3HBIX MECT
oOUTaHUY.

Tema 8. Iko0J10rus1 BUAOB M NOMYJIS A

DKONOTUYECKUE XapaKTePUCTUKU momynsiuu. [lomynsmus kak Ouoyiornyeckas cucreMa.
Pons HeomHOpomHOCTH cpenapl, puznueckux OapprepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYPHI Momysiuidi. OCHOBHBIE MTOKA3aTENN MOMYJISIIHN:
YHUCIIEHHOCTb, IUJIOTHOCTh, BO3pAaCTHAas U TOJOBas CTPYKTYpPa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Dkojoruyeckas CTpykTypa nonyisiuu. OIeHKa YHCIEHHOCTH Momyisiuu. JluHamuka
nonyJsiuuu U €€ perynsdinus. buornueckuil noreHuuMan nonyasiuuu. MoienupoBaHue JUHAMUKU
nonymsiuun. Kpusble pocta uyucieHHocTH monyisuud. KpuBbeie BbDKHUBaHUS. Perymsius
YHCIEHHOCTH TOMYISALUNA: POJh (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKkojoruyeckue crpareruu BuaoB (r- u K-crparerun).

[Tonsitne 00 dKomorMyeckoil HuUme BuAa. Mectooburanue. MHOTOMepHas MOJENb
skosiornyecko Humm .M. Xarunncona. Pazmepsl skosornyeckoid Humu. [loreHimansHas u
peann30BaHHAas HUILIU.

Bun kak cucrema mnonynsinuid. Apeanbl BUIIOB. BUIbI M WX KU3HEHHBIE CTpaTErUHu.
DKOJIOTUYECKUE IKBUBAJTICHTHI.




3aKOHOMEPHOCTHM TOBEACHHS U MUTpPAlMi >KUBOTHBIX. buomornueckue WHBa3uu
Yy>KEPOIHBIX BUIOB.

JleMoHCTpaL U

IMoptper: Ix. . XaTuynHCOH.

Tabnuibl U cxembl: «IKOJIOTHYECKHE XapaKTePUCTUKH NOMysum», «IIpocTpancTBeHHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamuabl nomyiasuuny», «CKOpPOCTh 3aceieHHs
MOBEPXHOCTU 3€MJIM Pa3IU4YHBIMU OpraHu3zMammu», «Mojenb skojoruuecko Humum Jx.
N. XaTunHCOHaY.

O6opynoBanue: repdbapuu pacTCHHA, KOJUIEKIIUN KUBOTHBIX.

Jladoparopnasi padora «IIpucrnocoOaeHuss CEMsSH paCTEHUN K PACCETICHUION.

Tema 9. Jxos0rus coodmEecTB. IKOJOrH4YeCKre CHCTEMBbI.

CooOurectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3Mamu B
OuoLeHo3e.

Okocuctema Kkak oOTkpeiTag cuctema (A. JIx. Tenciu). @yHKIUMOHaIbHBIE OIOKU
OpPraHU3MOB B HIKOCHUCTEME: IMPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduieckue ypOBHH.
Tpoduyeckue nenu u cetu. AGuoruyeckue O00ku 3KocucTeM. [1ouBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopot BewecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE MTOKa3aTean YKOCUCTeMbI. bruomacca U nmpoayKIusa. DKOJIOTHYECKUE TUPAMHU/IBI
yucesl, OnomMacchl ¥ SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @uyxmyayuu. HanpapneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBUuHbIE M BTOPUYHBIE CYKIIECCMM M HX
NPUYMHBL. AHTPONOTeHHbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3znoobpa3ue 1 moJHOTa KPYroBOpOTa BEHIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpupoaHbIe IKOCHCTEMBI. DKocucmemsl 03ép U pex. IKOocucmemvl Mopell U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI.  ArposkocucreMa. ArpoueHo3. Pasmnuus wmexny
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozackas ¢uopa u dayHa.
CunanTponuzanus ropojackoi ¢dayHsl. buonornueckoe ©  XO34HWCTBEHHOE 3HAUYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHMSI  OCHOBHBIX  B3aUMOJICHCTBUN  OpPraHU3MOB B
KOCUCTeMaX. Porb  Kkackadnozo aggekma u 6ud08-30udhukamopos (Kiouevix 6udos) 6
@ynxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
HKOCHUCTEMaMH. YCTOMUYMBOCTh OpPraHU3MOB, TNOMNYJISLUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPONOT€HHBIX BO3JEHCTBUH.

Mexanuzmsl  8030elicmeust  3a2pA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM VPOBHSX, OCHOB8bl IKONOSUYECKO2O
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JleMoHCTpanun

optpet: A. Ix. Tencau.

Tabmuubl u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCUCTEMA IIMPOKOIMCTBEHHOTO JIEcay,
«JKocucTeMa XBOWHOro Jecay, «DyHKIMOHAIbHBIE TPYMNNbl OPraHU3MOB B HSKOCHUCTEME,
«KpyroBopor BemecTB B 2JkocucteMey», «llemu mwmTanus (macTOWIMHASs, JETPUTHAs)»,
«OKosornyecKas mupaMua yucen», « IKoJorudeckasi nupammuaa 6uoMaccen», « IKOJIOrudecKast
nupamunaa sHeprumy», «OOpa3oBanue Oomorta», «llepBuunasi cykieccus», «BoccTtaHoBneHUe
jeca mocie moxkapay, «IKOocHucTema o03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U IMOTOK
SHEPruu B arporieHose», «I[Ipumepsl ypOoskocucTem».

OOGopynoBanue: repbapul pacTeHUHM, KOJUICKIIMA HACEKOMBIX, Yydella NTHI[ U 3BEPeH,
repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «l3yueHue u onrcanre ypoOIKOCUCTEMBI».




JlaGopaTopnas padora «/3ydeHne pazHooOpa3usi MEJIKUX MOYBEHHBIX YWIEHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX).

IKCKypeust «IKCKypCcHsi B THIWYHBIN OuoreoneHo3 (B qyOpaBy, Oepe3HsK, €lIbHHK, Ha
CYXOJOJbHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha I10JI€ WM B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas IKocUcTEMA

buocdepa — obmernanerapHas 0001049ka 3eMiH, /i€ CYHMIECTBYET HJIM CYIIECTBOBAJa
KU3Hb. PazBuTHe npencrapienuii o onocdepe B Tpyaax J. 3rocca. Yuenue B. W. Bepnaackoro o
o6uocdepe. O6nactu 6nocdeps! u e€ cocras. JKupoe BeniectBo Onocheps! u ero GyHKIUH.

3aKoHOMEpHOCTH cymiecTBoBaHus Ouochepbl. OcobeHHOCTH Onochephl Kak TIo0anbHOM
skocucTeMbl. JluHamuyeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOreoOXMMHUYECKHE IUKIIBI (yTiiepoia, a3oTa). PUTMUYHOCTH siBeHM B Orocdepe.

3onaneHOCTh OHOChepsl. [lonsTre o 6uome. OCHOBHBIE OMOMBI CYIIH: TYH/Apa, XBOWHBIC
jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CaBaHHbI, IIyCThIHHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpbsi. Knumar, pacTuTeIbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpykrypa u (QyHKUMS KHBBIX CHCTEM, OIICHKAa HX PECYpPCHOrO TOTEHIHala M
OorocepHbIX PYHKITHIA.

JdeMoHcTpannn

[optpetsr: B. . Bepuazackuit, 3. 3rocc.

Tabmuiel u cxeMmsbl: «I'eocdepsr 3emnny», «KpyroBopoT azora B mpupoae», «KpyroBopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupoze», «KpyroBopor Bosibl B IpUPOIE»,
«OcHoBHBIE Omombl cymmy, «Knumartuuyeckue mosica 3emnn», «Tynnpay, «Taiiray,
«CMmemannbii  sec», «lllupokonucTBenubii yec», «Crenb», «CaBanHa», «llycTbiHaY,
«Tponrueckuii aecy.

OOGopynoBanue: repOapuu paCTEeHUM pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaw0IIas cpeaa

DKOJIOTHYECKHE KpU3UChI M WX NpHYMHBL. Bo3aeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BoAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpyiienne noussl. OXxpaHa HOYBEHHBIX pecypcoB. MI3MeHeHue KiumMara.

AHTpOIIOTEHHOE  BO3JICHCTBHE Ha PACTUTENBbHBIA M KHUBOTHBIM Mup. OxpaHa
PacTUTENFHOTO W KUBOTHOTO MUpa. OCHOBHBIE MPUHIIMIIBI OXPAaHBI PUPOABI. KpacHbie KHHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannueckue caapl U 300J0THYECKUE
HapKH.

OCHOBHBIE NTPUHLIMIIBI YCTOMUMBOTO pa3BUTHUS YeJIOBEUYECTBA U MpUPObI. ParroHansHOe
IPUPOJIONIONIB30BAaHUE M COXpaHEHHE Ouojormyeckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX 3KOJIOTMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEpOSITHbIE OCIIEACTBHSL.

Pa3Burtue METOJIOB MOHHUTOPHUHTA pa3BUTHS OTIaCHBIX TEXHOTCHHBIX
npoueccos. CucmemHvle UCCne008ansl nepexooa K  pecypcocbepezaroueri u
KOHKYPEeHmMOCnocoonol  suepeemuxe. buonocuueckoe  pasnoobpasue  u  6UOpecypchyi.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuusarowjue 0ocmyn K uHpopmayuu no
COCMOANHUIO  OMOENbHBIX 6U008 U dKkocucmem. OcHo8bl dKOpeaburUmMayuu dKOCUCmem u
cnoco608 6opbbOBI ¢ buonospedcoeHusMU. PexoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCTpanun

Tabmumpl U cXeMbl: «3arpsi3HeHHEe  aTMocepbl»,  «3arps3HeHue  ruapochepb,
«3arpsisHeHne  TouBBl», «llapHukOBBIA 3 dexkT», «Ocobo oxpaHseMble NPUPOTHBIE
TeppuTopun», «Mojaenu yrnpasisieMoro Mupay.

Ob6opynoBanue: pororpaguu OXpaHAEMBIX pPACTEHHH M KHUBOTHBIX KpacHOil KHUTH
Poccuiickoit ®enepanuu, KpacHoil KHUTH peruoHa.




IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BNOJIOI'MX HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBauBaeT TpeOOBaHMS K pe3yibTaTaM OCBOSHHUS OOYyJarOITUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOEHMS IPOTrpaMMbl 10 OMOJOIMU BBIJCIIECHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHUCA  POCCHHCKOM  TpaKIaHCKOM
UJCHTHYHOCTU - TOTOBHOCTHU K CaMOpPa3BUTHIO, CaMOCTOSITEIIBHOCTH u
CaMOOIIPENEIICHUIO, Haluuue  MOmueayuu X 00yu4eHuI0 OUO0JIOTUY, YeneHanpasieHHoe
paszéumue BHYTPEHHUX yOEXKICHUN TMYHOCTH Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEH U MCTOPUUECKUX
TPagUIMKA Pa3BUTHA OHOJOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb 00YUYAIOIINXCS
PYKOBOACTBOBATbCA B CBOCM  JEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKAMH,
NPUCYLIIMMH CHCTEME OMOJIOTMYECKOTO 00pa30BaHUs, HAIUYUe NPABOCO3HAHUS FIKOTOTHIECKON
KYJIBTYPBl, CHOCOOHOCMU CMABUMb 1IN U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE PE3yJAbTAaThl OCBOEHUS MPOrPAMMBI 110 OMOJOTHHU JOCTUTAIOTCS B €IUHCTBE
y4eOHOI W BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCHHCKMMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U 1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEACHHMS M CIOCOOCTBYIOT IpOLECCAM CaMOIIO3HAHMA,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3MLMU JIMYHOCTH, AaTPUOTU3MA U
YBa)XXCHHs K 3aKOHY W IIPaBOIIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IIOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHHWS K  KyJIbTypHOMY  HACIE€OUI0O U  TpaJulusM
MHOTOHAallMOHAJILHOTO Hapona Poccuiickoit @enepanuu, IPpUPOAE U OKPYKAIOIIEH Cpele.

JIMuyHOCTHBIE PE3yNbTAaThl OCBOCHHUsSI y4eOHOTo npenMera «bHoIorHsy TOIKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBAThHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
pacivpeHue >KU3HEHHOTO OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEATU3allid OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kmaHCKOro BOCIMTAHMS:

Cc(OPMHUPOBAHHOCTh  TPAKAAHCKON MO3UIMM  OOydYaroIlerocss Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOLIECTBa;

OCO3HaHME CBOUX KOHCTUTYIMOHHBIX IIpaB U 0O0sS3aHHOCTEH, yBa)K€HHE 3aKOHa M
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOW AEATENbHOCTH IPU CO3JaHUU y4eOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  ONMpENENsTh COOCTBEHHYIO IO3UIMI0 [0 OTHOLIEHHIO K SBICHHSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOMX JIEHCTBHAX  HEOOXOJUMOCTb  KOHCTPYKTHBHOTO
B3aMMOJIEHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSAMHU, KYJbTYPHBIMU HEHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TMPOIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
MIO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAaHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(OPMHPOBAHHOCTh POCCHICKON I'pakTaHCKOW WACHTUYHOCTHU, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonnmHON, ropaocTty 3a CBOM Kpail, CBOXO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHME K IPUPOJHOMY HACICAMIO M IaMATHHUKAM IPHUPOABI,
JocTHXkeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CIIOCOOHOCTh OILIGHMBATh BKJIAJ] POCCHMCKUX YUYEHBIX B CTAaHOBICHHE U Pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3Ha4eHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

ujeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTD K CITY>KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OILICHMBATh CUTYALUIO M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJAUTENSIM, CO3/aHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN *KU3HU B COOTBETCTBUHU C TPATULIUSIMH HAPOJIOB
Poccumn;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETHYECKOE OTHOIICHHE K MHPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HBIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSBIIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) puznyeckoro  BocCHHUTaHUsl, (POPMHPOBAHUS  KYJIbTYpPbl  3J0pPOBbA W
IMOLUMOHAIBLHOIO GJIArONoJIy4usi:

MOHUMAaHWE U peajn3alus 3J0pOBOr0 U 0E30IMacHOro 00pasza KU3HU (370POBOE MHUTAHHE,
coOI0ZIeHHEe TUTUEHUYECKUX IMPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMYECKOMY U IICUXUYECKOMY 3JI0POBBIO;

MOHUMAaHWE I[IEHHOCTU TPAaBWI WHAUBUAYATbHOTO M KOJUIEKTUBHOTO O€30I1acHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCJECACTBUN U HEMPUSTHS BPEIHBIX MPUBBIYEK (YMOTPEOJEHUS aJIKOTOJIS,
HapKOTUKOB, KYPEHHUS);

6) TPy10BOT'0 BOCIIMTAHMS:

TOTOBHOCTD K TPYAY, OCO3HAaHKE IIEHHOCTU MacTepCTBa, TPYA0TIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEILHOCTH TEXHOJOTUUECKON U COIMATbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
NeSTeTbHOCTb;

UHTEpEC K pa3IuuHbIM chepaM NpodhecCHOHATBHON AESITeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccnu u peaaTu30BbhIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpPa30BaHUIO U CaMOOOpPA30BaHUIO HA TPOTSHKEHUU BCEi
KH3HU;

7) 3K0JIOrH4eCcKOr0 BOCIIHTAHHUS:

9KOJIOTHYECKHU 11e7ecoo0pa3Hoe OTHOLIEHHE K MPUPOJEe KaK MCTOYHHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBIINICHHE YPOBHS JKOJIOTHYECKOW KYJIbTYPHI: MPUOOPETEHHWE ONBITA IJIAHWPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpebl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel UX peleHus;

CIIOCOOHOCTH UCMONB30BaTh MPHOOpETaeMble MPU U3YUYEHUU OMOJOTHH 3HAHUS U YMEHUS
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PaAllMOHATBHBIM IMPUPOIONOJIb30BAaHUEM (COOII0IEHNE
MPaBUJI TIOBEJICHUSI B MPUPOJE, HANPABICHHBIX HAa COXPAHCHHWE PAaBHOBECHS B JKOCUCTEMaAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HENpPUATUE ACHUCTBUM, NMPUHOCALIMX BPEA OKPYXKAIOUIEH NPUPOJHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIEHCTBUN U NIPEJOTBPALLATD UX;



HaJIMYME PA3BUTOrO DSKOJOTMYECKOI'O MBIIIJIEHUS, 3KOJOTMYECKOW KYJIbTYpPBI, OIIbITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJCTBOBATHCS HMH B
[IO3HABATEJIbHONW, KOMMYHHMKAaTUBHOM M COLMAIbHOM IIPAKTUKE, I'OTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUS:

C(OPMHPOBAHHOCTE  MHUPOBO33PEHMS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKM M OOLIECTBEHHOW IPaKTUKH, OCHOBAaHHOIO HA JHajJore KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATEIILCKOM KYJIBTYPBI KaK CPEICTBA B3aUMOJCUCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue crenu(uku OMOJOTMM KaK HAayKH, OCO3HaHUS €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUHU LIEJIOCTHOTO MPEACTABICHHS 00 OKPYKaIOLIeM
MHUpEe KaK O €IMHCTBE NPUPOABI, YeIOBEeKa U OOIIecTBAa, B TO3HAHUM TMPUPOIHBIX
3aKOHOMEPHOCTEH M pellieHUH IPOOJIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH Ui COBPEMEHHOW IMBIJIM3AIMH: O0ECTICUeHHS
HOBOI'O YPOBHS pa3BUTHUsl MEIMILIMHBI, CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIX0/a M3 TI00ATBHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoa K ycToMuMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOJHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYECHUHU OMOJIOTMUECKUX 3HAHUM B LIEJSAX IMOBBIMIEHUS OOIIeH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TIPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIMOHAIbHON
IPaMOTHOCTH O0y4JaroLuxcs, GopMupyemMoil Ipu U3y4eHUH OHOJIOTUY;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MWCIIOJIIb3YEMBbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJIb30BaTh IOJydaeMble 3HAHMS JJIs aHalIW3a M OOBACHEHMs SBJICHUMN
OKpYXKAloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBAHHBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4yHbIX ()AaKTOB M MMEIOUIMXCS JAHHBIX C LEJNbI0 MOJY4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTHYECKUE 3HAHUS JJs  pELIeHUs
po0JieM B peasIbHBIX )KM3HEHHBIX CUTYAlLIMSIX;

OCO3HAaHHE LIEHHOCTU HAy4YHOH AESITEIbHOCTH, TOTOBHOCTH OCYILECTBIATh MPOEKTHYIO U
HCCIJIEIOBATENIbCKYIO AESITEIbHOCTh NHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTb K HENPEPhIBHOMY OOpa30BaHMIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUH 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMHU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3ysbTaThl OCBOGHUS y4eOHOro mpeamera «bHOJOrHs» BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOIMIMXCS  MEXKIUCIUIUIMHAPHBIE
(MexmpenMeTHbIe) O0LIeHayYHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUs, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHUE, TpOIIeCcC, CHCTEeMa, HAayuyHbId (DaKkT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClIeJIOBaHUEe, HAOII0JeHNE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIE
yueOHble JeiicTBUs (MO3HaBaTeNbHbIE, KOMMYHUKATUBHbIE, PETYIATHBHBIE), 00ECIeUNBAIOIIIE
dbopmupoBanre (YHKIIMOHATHLHON TPaMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYaroIIUXCs;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCajbHble yueOHbIE JAEWCTBUS B IO3HABATEJIbHOU U
COLIMAJILHOW ITPaKTHKE.

B pesynprare wu3yueHus OHWOJIOTMM Ha YypOBHE CpEIHEr0 o0O0mero oOpa3oBaHUS Yy
oOyuaromierocsi 0yayr chopMupoBaHbl MMO3HABaTEIbHBIC yYHUBEpCalIbHbIE y4deOHBbIE NEHCTBHA,
KOMMYHHKAaTHBHbIE YHHBEpCAJIbHbIE Yy4eOHble JEHCTBUSA, PpEryISATUBHbIE YHHUBEPCAJIbHbBIE
yueOHbIe JIeHCTBUS, COBMECTHAS 1EATEIBHOCTb.

MeranpeameTHble pe3ysnbTaTbl OCBOEHHUS IMPOrpaMMbl CpeJHEro oOIIero oOpa3oBaHMs
JIOJIKHBI OTPAXKATh:



OBgi1ajieHHe YHHUBEPCAJBHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMHY 1€l CTBUIMHU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJHPOBATh M AaKTyaJU3UpOBaTh MpoOJEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTOJIb30BAaTh TPH OCBOCHMM 3HAHUWA TNPUEMBI JIOTMYECKOTO MBIIICHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIIEIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATH CBS3H C JPYTHUMHU MTOHATHIMH ),

ONpEeNeNiATh LENH JeATeIbHOCTH, 3alaBas IapaMeTpbl U KPUTEPHH WX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThl ICATEIILHOCTH C MOCTABICHHBIMHU 1IEIISIMU;

UCTIOJIB30BaTh OWOJIOTUYECKUE TOHATHS Ui OOBSICHEHUS (AKTOB W SIBICHUH JKUBOU
TIPUPOJIBI;

CTPOHUTH JIOTMYECKHE pacCyKIAcHHUs (MHIYKTHBHBIC, JCIyKTUBHBIC, IO aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,;

IPUMEHSITh CXEMHO-MOJICIBbHBIE CPEICTBA JUISA MPEICTABICHHS CYIIECTBEHHBIX CBS3EH H
OTHOILIECHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAaK)Ke MPOTUBOPEYHMI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIAH PEHICHHUS MPOOJIEMbI ¢ YIETOM aHAIH3a UMEIOIINXCS MaTepHaIbHbBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICATCIILHOCTh, OIICHUBAaTh COOTBETCTBUE DPE3YJIBTATOB IICIISM,
OLICHUBATh PUCKH MOCIIEICTBUI IEATEITLHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pabOTy B YCIOBUSIX pPEabHOTO, BHPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEIICHUH )KU3HCHHBIX MPOOJIEM.

2) 6a30BbIe HCCIETI0BATENIbLCKHE IEHCTBHSI:

BJIQJIETh HaBBIKAMH Y4eOHO-HCCIIE0BATENbCKOW U MPOEKTHOM JEeSATENbHOCTH, HAaBBIKAMH
paspemieHus mpooieM, cnocoOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pelIeHns MPAKTUYECKUX 3aja4, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIONIB30BaTh PA3JIMYHBIC BHIBI JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHSA, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3JIaHUH YUEOHBIX M COIMATBHBIX TIPOCKTOB;

dbopMUpOBaTh HAYYHBINA TUI MBILIUICHUS, BIa/IeTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/ladyll B 0OpA30BATENbHON NEATENHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIE CBS3U U aKTyallM3UpOBaTh 3aJady, BBIIBUTATH
TUMOTe3y €€ pelieHus, HaXOAWTh AapryMEHTHl JUIS JI0Ka3aTeIhCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AaHAJTM3MPOBAThH MOJTyYSHHBIE B XOJI€ PEIICHHS 33]]a9l Pe3yJIbTaThl, KPUTHUECKH OIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

JTaBaTh OIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh II€JICHANPABICHHBIN MOUCK IEepeHoca CPelCTB M CIIOCOOOB ICWCTBUS B
poeCCHOHAIBHYIO CPENy;

yMeTh TIEPEHOCHTh 3HAaHWUS B TMO3HABATENIbHYI0O U  MPAKTUYECKyH  oOJacTu
KHU3HENIEATEITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTATh HOBBIC HWJEH, TpeyIaraTh OPUTHHAIBHBIC ITOJXOMBI M PEHICHHUS, CTABHTH
poOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHHMKAX HWHpoOpManuu (TEKCTe y4eOHOro mocoowms,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIIOBapsIX W CIPABOYHHKAX, KOMITBIOTEPHBIX



0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3IUYHBIX BHIOB U (OpM
IPEJCTaBICHUs, KpPUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEMPOTUBOPEYUBOCTb;

dopMynHupoBaTh 3ampochl U MPUMEHSTH pa3lWYHbIE METOJBI IMPH TIOMCKE U OTOOpe
O6uonornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a]1a4;

nproOpeTaTh OIBIT HCMOJb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpAaTh ONTHUMAIbHYIO (OpMY MpPEACTaBICHHUS OUOIOTHYECKOM
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTIOJIb30BaTh HAy4YHBIH S3BIK B KayecTBE CPEACTBA MpH paboTe ¢ OMOJOTHYECKOU
uHpopMaLuell: IPUMEHITh XUMHUYECKHE, (PU3MYECKHEe U MaTeMaTH4eCKue 3HAKM M CHMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TNPEOOpa3oOBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH;

BJIAJCTh HAaBbIKAMHM pAclO3HaBaHWS W 3alMThl  KMH(pOpMANMK, HHYOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMU:

1) o6menne:

OCYILECTBIISITh KOMMYHHKAIIMA BO BCEeX c(epax >KU3HU, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU T10 CYLIECTBY 00CYXJaeMoll TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBaTh
CYXKIEHHUS OTHOCUTEJIbHO BBIIOJHEHMSI IpeJylaraeMoi 3aJaud, YYWUTbIBaTb WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacno3HaBaTh HeBEpOaJbHbIE CpPEACTBA OOIIEHMS, MOHUMAaThb 3HAYEHHUE COIMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAIUH, yMETh CMAryaTh KOH(MIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIMYHBIMM croco0amMu OOLIEHHsS M B3aMMOJEHCTBMS, MOHUMATh HaMEpEeHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHSI C MCIOJIb30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMAaTh M UCMOJb30BaTh MPEUMYIIECTBA KOMAaHAHON M WHAMBHUIYAIbHOM pabOTHl MpU
pelieHny OMOoJ0THYecKor MpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATHKY W METOJbl COBMECTHBIX JCWCTBUI C y4€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh [eJIM COBMECTHOH JIEATENIbHOCTH, OpPTaHW30BBIBATH W KOOPIMHHPOBATH
JEUCTBUS MO €€ NOCTHKCHHUIO: COCTABJIATH IIIAH JEHCTBHUM, PACIPENENATh POJIA C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KaXJIOTO YYaCTHHKA KOMaHJbl B OOIIUI pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejularaTb HOBBIE TPOEKTHI, OLIEHUBATh HJAEU C TO3MIMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPATETHYECKOE IIOBEIEHHE B PA3IUYHBIX CUTYaIUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OgJiaieHNe YHUBEPCAJIbLHBIMH PeryIsTHBHBIMM 1€l CTBUSIMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OWOJIOTMUECKUE 3HAHUS JJs BBIABICHUS NpoOJeM M MX peIIeHUs B
’KH3HCHHBIX M Y4eOHBIX CHTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHHUH IENIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOHMX
JNEUCTBUAX M IMOCTYNKAaxX IO OTHOILIEHHIO K KMBOH IPUPOJE, CBOEMY 3/10POBBI0 U 370POBBIO
OKPYKaIOIINX;



CaMOCTOSITENIFHO OCYIIECTBJISATh IMO3HABATEIbHYIO ESTEIbHOCTb, BBISBISATH MPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BaTEIbHOW JESITEIbHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIIEHUs MPOOJIeMbl C YUETOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIIOUTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4€OHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;

OLICHUBATh IPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO U MPOSBICHUIO IIMPOKOHN SPYIULIUMHN B pa3HbIX 001acTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JCATECIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIa/IETh HAaBbIKAMU [103HABATEIbHOW pe(IeKCUN KaK OCO3HAHUS COBEpLIAEMbIX JEHCTBUI
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHM, HCIOIb30BATh NPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI IPYIUX IIPY aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATb MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITATOB IEATEIbHOCTH;

IpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C ITO3ULMU APYrOro 4eIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS COJAEpKaHUA ydeOHoro mpeamera «buosorus» Ha
yrIIyOnéHHOM YPOBHE OPUEHTUPOBAHBI Ha obecrieueHue npopHILHOTO
o0yueHus oOydaromuxcst Ononornd. OHU BKJIIOYAIOT: cieUUUecKue JUisi OMOIOrMH Hay4YHbIe
3HAaHUS, YMEHUS U CHOCOOBbl JEHCTBHM MO OCBOEHHWIO, MHTEPIPETALMU U IMpeoOpa3oBaHUIO
3HAHUM, BUJBI JIEATEIBHOCTH I10 IOJYYEHUIO HOBBIX 3HAHWW M MX NPUMEHEHMIO B Pa3JIMYHBIX
y4eOHbIX, a TakKe€ B pEIbHBIX JKM3HEHHBIX cHUTyauusx. [IpenMeTHble pe3yabTaThl
IIPEICTABJICHBI 110 TOAAM U3Y4EHHUS.

[IpenmerHple  pe3ynbTaTbl  OCBOEHUs  ydyeOHoro mpeamera  «buonorus» B 10
Kaacce TOJDKHBI OTpaXkarTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe U POJIM OMOJOIMU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny mpobJIeM parMoHaILHOTO IPUPOAONOIb30BAHUS, O BKJIa€ POCCUICKUX U 3apyO0eKHBIX
YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOM OHMOJOrMYecKMX 3HAHWM, KOTOpas BKIIOYAeT: OCHOBOIOJAraromue
OMOJOTHYECKHEe TEPMHUHbI U TOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTaboJu3M, rOMeocTas,
CaMOpETYJISILIMSL, CAMOBOCIIPOU3BEECHHUE, HACIIEICTBEHHOCTh, NU3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue Teopun (knerouHas Teopus T.1lIBanna, M. lllneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. U. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAacCTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
[IEPBOTO MOKOJIEHUs, PACLIEIUICHUS, YUCTOTHI FaMeT, HE3aBUCUMOro Hacienosanus I'. Menpens,
TOMOJIOTUYECKUX PSJOB B HaciencTBeHHOW wu3MeHunBocTH H. V. BaBuioBa), mpuHIUTIBI
(KOMIUIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMU METOJIaMU HAayYHOTO MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTMYECKUX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUE, U3MEepeHHe, Ha0II0IeHUE, SKCIICPUMEHT);

YMEHUE BBIICIATh CYIIECTBEHHBbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHUOT U 3YKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpuOOB, pacTeHHIA,



JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, UEIIOBEKA,
IPOLIECCOB JKU3HENESTEIbHOCTH, HNPOTEKAIOIIMX B OpraHu3Max pacTeHHH, >XHBOTHBIX H
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEHIeCTB (METa0O0IM3M), IPEBPAILCHUST SHEPTHH,
OposkeHusl, aBTOTPO(HOro M rerepoTpoHOro TUIIOB MUTAHMS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, SMOPHOreHe3a, MOCTIMOPHOHAIBHOTO PA3BUTHSA, Pa3MHOKEHHUS,
UH/MBUYAJIbHOTO Pa3BUTHUsA OpraHu3ma (OHTOre€HEe3a), B3aUMOJICHCTBHUSA TI'E€HOB, IeTepo3Hca,
HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAHABIMBATh B3aMMOCBSI3M MEXJAy OPraHOMAAMHU KJIETKH U HUX (QYHKUIUSAMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKIHUSAMH, MEXKIy OpraHaMyd U CUCTEMaMHU OPTaHOB Y
pacTeHHi, >KUBOTHBIX M 4EJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHoB M HX
(GyHKIMAME, MEXIy dTalaMd OOMEHA BEIIECTB, ATAallaMH KIJIETOYHOTO LHKIA U YKU3HEHHBIX
LUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOIO DPAa3BUTHS, TIE€HOTUIIOM M (DEHOTUIIOM,
¢deHoTunom u hakropamu cpeapl OOUTAHHUS;

YMEHUE BBIABIATH OTJIMYUTENbHbIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE pacTEHUl,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HUCIO0JIb30BaTh COOTBETCTBYIOLIUE apryMEHThI, OMOJOTMUECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHUE pelath OHOJIOrMYEecKHe 3a/laud, BBISABIATH HPUYMHHO-CJIEJICTBEHHBIE CBS3H
MEXJy HCCIEAYyeMbIMU OMOJIOrMYECKMMM MpPOLIECCAaMU U SBJICHUSMH, JEJIaTh BBIBOABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHSTH JIa0OpAaTOPHBIE U MPAKTHUYECKHE pabOThl, cOOJIIOATh MpaBuiIa MHpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHME BBIABUIATh THIIOTE3bl, IPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CpEJICTBAMU,
bopmMynupys 1eNb UCCIIeI0BaHUs, aHATM3UPOBATh OJIYUYECHHBIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B Y4€OHO-UCCIIENOBATEIbLCKOM paboTe Mo OMOJIOTHH, HKOJOTHU M
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MOJIyUYEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUSX;

YMEHHUE OLIEHUBATh ATUYECKHE aCIEKThl COBPEMEHHBIX UCCIIE0OBAaHMM B 001acTH OMOJIOTUU
U MEIMLMHBI (KJIOHHUPOBaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpaBICHHOE H3MEHEHUE
reHoMa U CO3/IJaHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIISTh OCO3HAHHBIN BHIOOP OyAylIel npodeccuoHanbHON AeSITENbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEITLCKOTO X035 CTBa, MUILEBON
IPOMBIIIIEHHOCTH, YIIyOJlsTh I03HABATEIbHBI HWHTEPEC, HAINpPaBJICHHBI HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH MpodeccCuu M MPOAOJDKEHHE OHOJOTMYEcKOoro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeIHEro NpodhecCUOHAIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble  pe3ynbTaThl  OCBOEHHs  ydyeOHoro mpeamera  «buonorus» B 11
KJlacce TOJKHBI OTPaXarh:

c(OpPMHPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJOIMU B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IOPUPOBl U PEIIEHUU HKOJIOTHYECKUX MPOOJIeM YeloBEYeCTBa, a TAKKe B PEIICHUU BOIPOCOB
paloHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJaJ€ POCCHMCKHX M 3apyOeXHBIX Y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yYMEHHUE BIAJIETh CUCTEMON OMOJOTMUECKUX 3HAHHUM, KOTOpas BKJIIOYAET ONpPEIEICHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouX OWOJIOTUYECKUX TEPMUHOB U TMOHATUHA (BUL,
sKocucTeMa, Ouocdepa), Ouomormueckue Teopuu (dBomtonoHHass Teopus Y. [lapBuHa,
CHUHTEeTHUYecKas Teopusi 3Boitouuu), ydeHus (A. H. CeepuoBa — 0 myTSX U HampaBICHHIX
sBomtonnu, B.W. Bepuaackoro — o 6uocdepe), 3akoHbI (TeHETHUECKOTO paBHOBecHst JIk. Xapau
u B. BaiinOepra, 3apoasimieBoro cxoactsa K. M. bapa), npaBuna (Munumyma FO. JIubuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH ), TUNOTe3bl (Tunoresa «vupa PHK» V. I'mnbepra);

YMEHUE BJaJeTh OCHOBHBIMM METOJAaMH HAy4yHOrO IIO3HAHMSA, HUCIOJIb3yEeMBbIMH B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIGHKU aHTPOIOTICHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHME BBIJICIATh CYIIECTBEHHBbIE IPU3HAKU: BHUAOB, OMOI€OLIEHO30B, 3KOCHUCTEM U
ouocteppl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO W Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
JIONATPUIECKOTO U CUMITIATPHUYECKOTO BHI000pA30BaHUS, BIUSHUS JIBWKYIIUX CHII SBOJIIOLUU
Ha reHO(OH] MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUS, YepelOBaHuUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBIUBATh B3aWMOCBSI3M MEX]y IPOLIECCAMU 3BOJIOLUHU, JBHKYITUIMHU
CHJIaMH aHTPOIOT'eHE3a, KOMIIOHEHTAMH Pa3IMYHBIX KOCHCTEM M MPHUCHOCOOJICHUSIMU K HUM
OpraHU3MOB;

YMEHME BBISABJISTH OTJIIMYUTEIbHBIE IPU3HAKYU JKUBBIX CUCTEM, IPUCIOCOOIEHHOCTh BUJIOB
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOI€HHBIX U3MEHEHHH B YKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpebl OOUTaHUs, €IMHCTBA YEIIOBEYECKUX pac, HEOOXOIUMOCTHU
COXpaHEHUsI MHOrooOpaszus BUAOB M 3KOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI IPUPOJBI U
YeI0BEUeCTBa;

YMEHHME peuiaTb OMOJOIMYECKHUE 3a/ayd, BBIIBISTH IPUYMHHO-CIEICTBEHHBIE CBS3U
MEXYy HCCIEeIyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
IIPOrHO3bl HA OCHOBAHMH IOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHSITH JIA0OpATOPHBbIE U MpaKTUYeCKue paboThl, coOMI0IaTh MpaBHia MPHU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHEM;

YMEHHE BBIABUTAaTh THIOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys Lenb UCCIeA0BaHUs, aHAIM3UPOBATh MOJYYEHHbIE PE3YNIbTaThl U JIEJIaTh BBIBOIBI;

YMEHHUE y4YacTBOBaTh B Yy4eOHO-HCCIIEOBATENIBLCKOM paboTe Mo OWOJIOTHH, 3KOJOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX Hay4HbIX OOIIECTB, M MYOJIMYHO MpPEICTaBIATh
NOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUUECKUX KOH(EPEHIHIX;

YMEHHME OLICHUBATh THUIIOTE3bl W TEOPUU O IMPOUCXOKACHUU IKU3HHU, YEJIOBEKa H
4eJOBEYECKHX pPac, O MPHYMHAX, MOCJIEACTBUAX M CIIOCOOAaX MPEAOTBPAIIECHUS TTTOOAIBHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYILIECTBIATh OCO3HAHHBIN BBIOOp OyAymiel mpodeccuoHaIbHON AEATEeIbHOCTH B
o0nactu  OMOJIOTHMH, 3KOJOTUH, TPUPOIOIOJIB30BAHUSA, MEAUIMHBI, OHWOTEXHOJOTHUH,
IICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO34WCTBa, MUILEBOM HPOMBIIIJICHHOCTH, YIIyOJIsATh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OHOJIOrMYecKoro oOpa3oBaHHsS B OPraHU3aLUAX CPEIHEro
POECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Nen/ | HaumeHoBaHuUe pa3iesioB U TeM Komriecrso tacon JuieKkTpOHHbIE (LU poBbIE)
n NMPOrpamMmbl Bcero Kontpoasn IpakTHyecKne padoTsl o0pa3oBaTe/bHbIE Pecypchl
ble paboThl
1 buonorus kak Hayka 1 BH6HHOTeK_a
ITOK https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX U3y4YEHUE 2 BH6HHOTeK_a
ITOK https://m.edsoo.ru/7f41c292
3 buosorus krerku 2 0.5 Epgﬁmifggjllm.edsoo.ru/7f41c292
4 XuMuYecKasi OpraHu3arus KIeTKA 10 1 Brbmiorexa
ITOK https://m.edsoo.ru/7f41¢c292
) CrpoeHue 1 pyHKIMU KIETKU 8 2 BH6HHOTeK_a
ITOK https://m.edsoo.ru/7f41¢c292
6 OOMeH BelecTB U MpeBpalleHue 9 15 bubnmnoreka [JOK
JHEPTUH B KIETKE ’ https://m.eds00.ru/863e766¢
7 Hacnencreennas undopmanus u 9 05 bubnmnoreka
peanu3aius e€ B KJIeTKe ' ITOK https://m.edsoo.ru/7f41¢c292
. bubnmoreka [JOK
8 HKH3HEHHLIA UMK KIETKH 6 1 https:// m.edscl){).ru/863e7dc4
bu6nuoreka [IOK
9 Ctpoenue u pyHKIIMH OPraHU3MOB 17 1,5 https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716¢
10 PasMHoOkeHue u pa3Butue 8 15 bubnuoreka
OpPraHu3MOB ' LTOK https://m.edsoo.ru/7f41c292
11 I'eneTnka — HayKa o 2 0,5 bubnuoreka




HACJIEACTBEHHOCTH U IIOK https://m.edsoo.ru/7f41c292
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 10 1 bubnuoreka
HACJIEICTBEHHOCTH LIOK https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 bubmorexa
IHOK https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
14 T'enernica senoseia 3 0.5 https://m.edsg).ru/863e8d78
15 Cenekiusi opraHu3MOB 4 1 BH6HHOTeK_a
IHOK https://m.edsoo.ru/7f41¢c292
16 buorexHoyorus u cUHTETUYECKAs 4 05 bu6mmoteka [IOK
OuoIorus ' https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 102 0 14
110 ITPOTPAMME

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ko €CTBO Yaco
Nenn/ | HaumeHoBaHue pa3/iesioB U TeM T TI]Z 2508 DJIeKTpOHHBIe (HM(POBHIE)
n NMPOrpaMMblI Bcero OHTPOILH IMpakTnyeckune padoThI o0pa3oBaTejibHbIE PeCYpPChl
ble padoThI
3apokeHuE U pa3BUTHE Eubmorexa
1 SBOJIIOIMOHHBIX MIPEACTABICHUN B 14 TTOK hitps://m.edso0.ru/7f41cc74
OMOJIOTHH EE— '
bu6nuoreka [IOK
2 , https://m.edsoo.ru/7f41cc74
MukposBontonus U €€ pe3yJIbTaThl 3) 2 Bu6morexa LIOK
https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/7f41cc74

bu6nmoreka [IOK

3 MaxpooBomioLHs H €€ pesynbTaTs! ! https://m.edsoo.ru/863e9cle
4 [Ipoucxoxaenue u pa3BUTHE 16 15 bubmuorexa [JOK
KU3HHU Ha 3eMIie ' https://m.edsoo.ru/7f41cc74
5 [Ipoucxoxaenue yenoBeka — 1 1 Bbubanoreka
AHTPOIIOTeHE3 1TOK https://m.edsoo.ru/7f41cc74
OKoJorus — Hayka o
6 B3aMMOOTHOIIIEHUAX OPTraHU3MOB U 4 05 bubnuorexa
HAJ0PTaHU3MEHHBIX CHCTEM C ! IHOK https://m.edsoo.ru/7f41cc74
OKpY>Karollen cpeion
7| Oprasmayst i cpesa obutains 10 15 LOK hitps:im.ecsoou/Tfa1c74
8 DKOJIOTHA BHJIOB H NONY AL 10 0,5 E@ﬁﬁggj‘/m.edsoo.ru/7f4lcc74
9 DKOJIOTHS COOOIIECTB. 12 05 bubnuorexa
DKOJOTHYECKHE CHCTEMBI ' IMOK https://m.edsoo.ru/7f41cc74
10 buocgepa — rinobanbHas 6 bubnmnoreka
IKOCUCTEMA IMOK https://m.edsoo.ru/7f41cc74
11 UYenoBek u okpyxaroias cpeaa 7 BH6HHOTeK_a
IMOK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB 102 75

110 ITPOTPAMME



https://m.edsoo.ru/863e9c1e

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne | Tema ypoka Bcero KonnyecTBo yacos Hara DNeKTpOHHBIE IUPPOBBIE
n/m KontposbHbie pabothl | [IpakTHueckue | U3y4eHUs: | 0Opa30BaTeIbHbIE PECYPCHI
paboThI
1 buosorus kak KOMIUIEKCHas HayKa bubnuorexa [IOK
Y KaK 4acTh COBPEMEHHOT'O https://m.edso00.ru/863e6122
oOmiecTBa
2 JKuBble CUCTEMBI M X CBOMCTBA
3 YpoBHEBas OpraHu3anus )KUBbIX bubnnoreka [JOK
CHCTEM https://m.edso0.ru/863e6564
4 WcTopust OTKpBITHS U U3Y4YEHUS
kietku. Kinetounas teopust
5 MeTo/1bI MOJIEKYJISIPHOM 1 0.5
KJICTOYHO} OMOJIOTHH.
[IpakTuueckas padbora «M13yuenue
METOIOB KJIETOUYHOM OHonorun
(xpomatorpadus, anexrpodopes,
muddepeHraIbHOE
nentpudyruposanue, [1LP)»
6 XHUMHUYECKUNA COCTaB KIETKHU bu6nmoreka [JOK
https://m.eds00.ru/863e674e
7 MuHepanbHble BENIECTBA KIETKH,
WX OMOJIOTHYECKAs POJIb
8 Oprannyeckue BEECTBA KIETKU 0.5 bubmuorexa [IOK
— Oenku. JJabopaTopHas pabora https://m.edso0.ru/863e6b72
«Ob6HapyxeHHne 6eJIKOB ¢
MTOMOMUIbIO0 KaYECTBEHHBIX
peaKuuii»
9 CgoiicTBa, knaccuduKaims u bubnuorexa [JOK

¢GyHKIMN O6ETIKOB

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

10

Oprannyeckue BEIIeCTBa KICTKH
— YTJIEBO/JIbI

bu6mmoreka [IOK
https://m.edso00.ru/863e6b72

11

OpraHI/I‘leCKI/IC B€IIECCTBA KIICTKH
— JIMIIU AbI

bu6mmoreka [IOK
https://m.edso0.ru/863e6b72

12

Hyxneunoseie kucnotsl. JJHK u
PHK. Jlaboparopnas pabota
«HccnenoBanue HYKIIEHHOBBIX
KHCIIOT, BBIICTICHHBIX U3 KJIICTOK
Pa3IMYHbBIX OPTaHU3MOBY

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e6d5c

13

Crpoenne u pynkiun ATO.

Hpyrue nykieozuarpudocdats
(HT®)

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

14

Cexsenuponanue JIHK. MeToabl
T€HOMHKHU, TPAHCKPUIITOMHKH,
MIPOTEOMUKH

15

MeToabl CTpYKTypHOH OHOJIOTUH

16

Tunel knerok. [Ipokapuornueckas
KJIETKa

17

CrpoeHune 3ykapuoTHYECKOM
kietku. [IpakTnyeckas pabora
«M3yueHne CBOMCTB KJIETOYHOMU
MeMOpaHbI»

0.5

bu6mmorexa [IOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

18

[loBepXHOCTHBIN anmnapar KIeTKH

19

OnHoMeMOpaHHBIE OPraHOU B
kietku. [IpakTrueckas pabota
«M3yuenue 1BUKEHUS
IIUTOIUIa3MbI B PACTUTEIEHBIX
KJIIETKaxX»

0.5

20

[TonyaBTOHOMHBIE OPraHOUIbI
KJICTKH: MUTOXOHIPUH, TUTACTH/IBI.
JlaGopaTopHas pabota
«MccrnegoBanue miaasmMominsa u

0.5



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

ACIIa3MOJIn3a B paCTUTCIIbHBIX
KIICTKax»

21

HemeMmOpanHbie opraHou/ bl
KJIETKU

22

Ctpoenue u QyHKIMHU apa

23

CpaBHHTENIbHAS XapaKTEPUCTHKA
KJIETOK dyKapuoT. JlaboparopHas
pabota «/3ydeHne cTpoeHUs

KJICTOK Pa3JIMYHBIX OPTaHH3MOBY

0.5

24

ACCUMWISITIHS ¥ TUCCUMHEJISTIUS
— JIB€ CTOPOHBI METa0O0IU3MA.
Tunsl oOMeHa BelecTs.
JlaboparopHas padota «/3yuenue
KaTaJTUTHYECKON aKTHBHOCTH
(dhepMeHTOB (Ha MpUMepe aMIIIa3bl
WJTU KaTajasbl)»

bu6mmoreka [IOK
https://m.edso0.ru/863e766¢

25

DepMEHTaTUBHBIN XapaKTep
peakuui KJI€TOYHOIrO
Metabonusma. JlaboparopHas
pabota «M3ydyenue
(epMEHTAaTUBHOTO paclIeTICHUs
MIEPOKCHJIAa BOJIOPOJA B
PaCTUTENBHBIX U JKUBOTHBIX
KJIETKaX»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e766¢

26

Benku-akTuBaTOpHI U OSNKH-
UHTUOUTOPHI

bu6mmorexa [IOK
https://m.edso00.ru/863e6b72

27

ABTOTpOGHBIH TUIT 0OOMEHa
BEILIECTB

28

dorocunTes

bu6mmorexa [IOK
https://m.edso00.ru/863e7c98

29

XemocuHTe3. JJabopaTropHast
pabota «CpaBHEHHE MPOIIECCOB

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e7c98



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

(bOTOCI/IHTCSa N XEMOCHHTE3a»

30 | AnaspoOHble opranu3mMbl. Bujisl 0,5
opoxenus. JlaboparopHas pabora
«CpaBHEHHE IPOLIECCOB
OpO’KEHUS U JIBIXaHUS»
31 | A»poOHbIe OpraHU3MBbL. DTaIbl
HHEPreTHYeCKOro ooMeHa
32 | DHeprus MeMOpaHHOTO TPaIUEHTA
npotoHoB. Cunre3 AT®: pabota
npotoHHON AT®-cuHTa3bI
33 | Peakiuu MaTpu4HOTO CHHTE3a bu6mmoreka [IOK
https://m.edso00.ru/863e796e
34 | TpaHCKpHIIIUS — MaTPUYHBIH
cunre3 PHK
35 | Tpancsanus u e€ FTamnsl bubnuotexa [JOK
https://m.edso0.ru/863e796e
36 | KomupoBanue aMUHOKHUCIIOT. PoJb
pubocom B OmocuHTe3e Oenka
37 | Opraam3anus reHomMa y
IIPOKAPUOT U DYKApUOT
38 | MonexyssipHbIe MEXaHU3MBI
HKCIPECCHH I'€HOB Y D YKapHOT
39 | Bupycsl — BHeKJIeTOYHBIC (hOPMBI 0.5 bubnuorexa [JOK
KHU3HU U OOJIUTaTHBIE TTAPa3UTHI. https://m.eds00.ru/863e7540
[IpakTuueckas pabora «Co3nanue
MOJIEJIN BUPYCA»
40 | BupycHble 3a001€BaHUs YEIIOBEKA,
KUBOTHBIX, PACTCHUN
41 | HaHOTeXHOJOTHH B OMOJIOTUU U
MEIUIINHE
42 | )Ku3HEHHBIN ITUKIT KJICTKH bubmuoreka [JOK

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4

43 | Marpuunsrii cunrtes JJHK 1

44 | Xpomocomsl. JlabopaTopHas 1 0.5
pabota «/3y4eHne XxpoMocoM Ha
TOTOBBIX MHKpOIpEnapaTax»

45 | JleneHue KICTKH — MHUTO3 1

46 | Tunsl knerok. Kaprnokunes u 1 0.5
nutokuHe3. JlaboparopHas padora
«Habmonenne MuTO3a B KJIETKAX
KOHYHMKA KOpeIlIKa JyKa (Ha
TOTOBBIX MHKpOIpEnapaTax)»

47 | Perymsiuusi >KU3HEHHOTO ITHKJIa 1
KJIETOK

48 | Opranu3M Kak eIMHOE [IEI0e 1

49 | Tkanu pacrenuii. JlJabopaTopHas 1 0.5
pabora «3yuenue TkaHeu
pacTeHu

50 | TkaHM )KUBOTHBIX H YEJIOBEKA. 1 0.5
JIaGopatopHas pabota «3yuenue
TKaHEH KUBOTHBIX)

51 | Opransl. CrcTeMBbl OPraHOB. 1 0.5
JlabopaTtopHas pabota «3yueHue
OPraHOB LIBETKOBOI'O PACTEHUSD

52 | Onopa Tena OpraHu3MoB 1

53 | JIBW)KeHHE OpTraHU3MOB 1

54 | Ilutanue opraHu3mMoB 1

55 | [lutanue MO3BOHOYHBIX 1
KUBOTHBIX. [TumieBapuTenbpHas
criCTeMa YeJIOBeKa

56 | JlpIxaHue OpraHu3MoB 1

57 | JIpIxaHHe MO3BOHOYHBIX 1
KUBOTHBIX U YEIIOBEKA

58 | TpancnopT BeHiecTB y 1




OpraHnu3MoOB

59 | KpoBeHocHas cucrema 1
MMO3BOHOYHBIX JKUBOTHBIX U
YeJI0BEKa
60 | Beigenenue y opraHu3mMoB 1
61 | 3ammra y opraHu3mMoB 1
62 | MmmyHHas cuctema 4eaoBeKa 1
63 | PazgpaxxumMocThb U peryasuus y 1
OpPTraHN3MOB
64 | I'ymopanbpHas peryasus u 1
SHJOKPUHHAS CHCTEMa )KHBOTHBIX
Y YeJIOBEeKa
65 | ®opmbl pa3MHOKCHHS 1 bubnuorexa [JOK
OpraHu3MOB https://m.edso0.ru/863e81b6http
s://m.eds00.ru/863e831e
66 | ITomoBoe pa3MHOXKEHHE 1
67 | Meiio3 1 bubmmoreka [JOK
https://m.edsoo.ru/863e7f4a
68 | I'amerorene3. OOpa3oBaHue u 1 0.5
pa3BUTHE TIOJIOBBIX KIETOK.
JlabopaTtopHas pabota «3yuenue
CTPOEHHS TMOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPEapaTax»
69 | UaauBuyampHOE pa3BUTHE 1 bubmuotexa [JOK
OpPraHU3MOB — OHTOT€HE3 https://m.edso0.ru/863e8436
70 | 3akiaaka OpraHoB M TKaHEH W3 1
3apOJIBIIIEBHIX TUCTKOB
71 | Poct u pa3BUTHE KUBOTHBIX. 1 0.5

JIaGoparopHas paboTa
«BpIsIBIIEHNE IPU3HAKOB CXOJCTBA
3apOJIbIIEN TO3BOHOYHBIX
KHUBOTHBIX»



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e8436

72

Pa3MHOKeHHE U pa3BUTHE
pactenuii. JlabopaTopHas paborta
«CTpoeHHe OpraHoB
PA3MHOKCHH A BBICIIUX paCTeHI/If/’I»

0.5

73

I/ICTOpI/Iﬂ CTAHOBJICHHA U PA3BUTHUA
ICHCTUKH KaK HAYKH

bu6mmoreka [IOK
https://m.eds00.ru/863e86f2

74

OcHOBHbIE TOHATHUS U CUMBOJIBI
reHetuku. Jlaboparopnas pabora
«/Ipo3oduna kak 00BEKT
TCHCTHYCCKUX HCCIICTOBAHUI

0.5

bubmuorexa [JOK
https://m.eds00.ru/863e86f2

75

3aKOHOMEPHOCTH HACIICIOBAHUS
MpU3HAKOB. MOHOTHOpHUIHOE
ckpemuBanue. [Ipakruaeckast
pabota "U3ydeHune pe3ynbTaToB
MOHOTHOPUIHOTO CKPEIINBAHUS Y
po30QuIH"

0.5

bubmuorexa [JOK
https://m.eds00.ru/863e8878

76

]_II/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIMBAHUA

77

AHanmm3upyrolee CKpeuBaHue.
Henonnoe nomuHupoBanue

78

JuruOpuHoe CKpemrBaHue.
[IpakTuyeckas padora «M3yueHue
pe3yJIbTaTOB TUTHOPUIAHOTO
CKpEUIMBAaHUS Y APO30(UIBI»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863e89a4

79

[IuTonoruyeckre OCHOBHI
JUTUOPUTHOTO CKPEITUBAHUS

80

CremieHHOe HaclieJOBaHUE
MIPU3HAKOB

bu6mmorexa [IOK
https://m.edso00.ru/863e8c60

81

XpOMOCOMHas1 TEOpHs
HACJIEICTBEHHOCTH

82

T'enetuka noia

bu6mmoreka [IOK
https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

83

I'enoTnn kak OEJIIOCTHAas1 CUCTEMA

84

['eneTnueckuii KOHTPOJIb
pa3BUTHUS PACTEHUH, )KUBOTHBIX U
YEJI0BEKa

85

N3MeHUYnBOCTD MpU3HAKOB. Bribl
U3MEHUYUBOCTHA

bu6mmoreka [IOK
https://m.edso0.ru/863e8efe

86

MoaudukarmoHHast
N3MEHYUBOCTH

bubmuorexa [JOK
https://m.edso0.ru/863e8efe

87

BapuauuonHsslii psa u
BapuallMOHHAs KpUBasl.
JlaGopaTopHas pabora
«MccnenoBanre 3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHOM
n3MeH4nBOCTH. [locTpoeHue
BApUALIMOHHOTO psija u
BAPUALIMOHHON KPUBON»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e8efe

88

I'emoTnnuueckass H3MEHUNBOCTb.
KomOnHaTHBHAS H3MEHYHBOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

89

MyrtannoHHasi '3MEHYUBOCTb.
[IpakTuyeckas padora «MyTtanuu
y 1p030(usiel (Ha TOTOBBIX
MHUKpOIIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTallMOHHOTO
npoiiecca. JNUTeHETHKA U
SIMMUI'€HOMUKA

91

I'eneTnka yenoBeka.
[IpakTuueckas pabora
«CocTaBieHue U aHajIu3
POIOCIOBHOMN

0.5

bubmuorexa [JOK
https://m.eds00.ru/863e8d78

92

MeTtoansl METUIIMHCKON T€HETUKU

93

3HaueHne MEIUIIMHCKON T€HETUKH
B HpeI[OTBpaH_IeHI/II/I " JICUCHUU



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

FeHEeTUYECKHX 3a001eBaHNI
YCJIO0BCKa

94

OCHOBHBIE TIOHSITHS CEICKIIUH.
JlaboparopHas padora «/3yuenue
COPTOB KYJbTYPHBIX PACTCHUH U
IopoJaA AOMAITHUX JKUBOTHBIX»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e9214

95

MeTo/1bl CeeKIIMOHHON PabOTHI.
JlaboparopHast pabora «/3yuenue
METOJIOB CEJICKITMH PACTCHUI»

0.5

bubmuorexa [JOK
https://m.edso0.ru/863e9214

96

JIOCTHIKEHHMS CEJIEKIMU PACTEHUI
1 KUBOTHBIX. [IpakTueckas
pabora «I[IpuBUBKa pacTeHUI»

97

COXpaHCHI/Ie, HN3YUCHUC U
HUCITIOJB30BaHHUEC I'CHCTUYCCKUX

pecypcoB

98

buorexHonorus kak Hayka u
0Tpacib NIPOU3BOACTBA.
[IpakTruyeckas padora «M3yueHue
00BEKTOB OMOTEXHOJIOTUN»

0.5

bubmuorexa [JOK
https://m.eds00.ru/863e9336

99

OcHOBHbIE HaNPABICHUS
CUHTETHYECKON OMOJIOTHHA

100

XpOMOCOMHas U TeHHas
VH)KEHEpUs

101

MeaunuHcKne OMOTEXHOJIOTUHU

102

[ToBTOpeHmE, 0600MIEHNE,
cucTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

14



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11KJIACC

Ne | Tema ypoka Bcero KonnyecTBo yacos Hara DNEeKTpOHHBIE U(PPOBBIE
n/m KonTponbubie [TpakTryeckue | U3yuyeHUs: | oOpa30BaTENbHbIE PECYPCHI
paboThI paboThI
1 OBosmonnonHas teopus Y. Jlapsuna 1 bubnnoreka [JOK
https://m.edsoo.ru/863ea20e
2 JIBuoKyIIIHEe CUJIBI HBOJIIOIIMK BUJIOB 110 Y. 1 bu6mmoreka [IOK
JapBuny https://m.edso0.ru/863e9da4
3 bopn0a 3a cyiecTBoBaHMe, €CTECTBEHHBIHN U 1
MCKYCCTBEHHBIN 0TOOp
4 DopMHUPOBAHHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOIHIH
5 DTarbl HBOIOIMOHHOTO TpoIecca: 1
MHUKPOIBOJIIOIHS U MAKPOIBOIFOIIHS
6 [Tonynsuust — 3neMeHTapHas eAUHULIA 1
HBOJIIOIIUH
7 3aKoH TeHeTnueckoro paBHosecus J[x. Xapau, 1 0.5
B. BaiinGepra. JlaboparopHas paboTa
«BpIsIBICHNE H3MEHUYUBOCTH Y 0COO€H 0THOTO
BUJIA»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOINAN 1
9 O ekt ocnoBarens. Ipdekt OyTHUIIOUHOTO 1
TOPJIBIIIKA
10 | Murpauun. V300s1in IOy IISIIHIA: 1
reorpaduyeckasi, OMOJIOrHIeCcKas
11 | EcrecTBeHHBIH 0TOOp — HaNpaBIIAIOMNN 1 bubnnoreka [JOK
(baxTOp IBOJIIOLUI https://m.edso0.ru/863e9ed0
12 | TTomoBoii 0TOOp 1
13 | IlpucrocoOIeHHOCTh OPTaHU3MOB KaK 1 0.5 bubnmoreka [JOK

pe3yIbTaT MEUKpO3BOIOIHA. JlJabopaTopHast

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

pabora «3yyenue apomopdo30B 1
WJIM0AANTALMI Y PACTEHUIN U dKUBOTHBIX)

14

[TpuMepbI PUCTIOCOOICHHI Y OPTraHU3MOB:
Mophonoruueckue, GU3N0IOTUIECKHE,
OMOXHMMUYECKHUE, TIOBEICHYCCKHUE.
JlaboparopHas pabota «IIpucnocobnenus
OpPraHU3MOB M UX OTHOCUTEIIbHAS
11€JIECO00PA3ZHOCThY

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e9fde

15

Buj, ero kpurepuu u CTpyKTYypa.
JlabopaTtopHnas pabora «CpaBHEHHE BUIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIOY

0.5

16

CtpyKTypa BHja

17

Bunoo6pa3oBaHue Kak pe3ynbTar
MHUKPOIBOJIIOIUT

18

CBs3b MHKPOISBOJIIOLOWH U ST ACMHUOJIOTUA

19

O606mieHne o TeMe «MUKPOIBOIONHS U €€
pe3yNbTaTh»

20

MaKpO3BOJ'II-OI_[I/I$I. ITaneonToNMOrNYECKHE
MCTOJbI U3YUYCHUS SBOJTIOITUN

bubmuorexa [JOK
https://m.edso00.ru/863e9cle

21

BI/IOFCOFpa(I)I/I‘leCKI/IC METOAbI U3YUCHUA
9BOJJIIOIIMH

22

OMOPHOIOTHYECKHE U CPABHUTEIHHO-
MOP(OJIIOTHUECKIE METO IBI NU3YICHHUS
ABOJIIOIUU

23

MouekynapHO-TeHeTUYECKHE, ONOXUMHUYECKHE
Y MaT€MaTUYECKUE METO/Ibl U3yUEHUS
SBOJIIOINH

24

OO1ye 3aKOHOMEPHOCTH HBOIIOLUH

25

AIIaHTI/IBHaSI paauanus. HepaBHOMCpHOCTB
TEMIIOB 3BOJIOIIUN

26

O606menne o Teme «MaKpOIBOTIOIUS U €€
pE3yJIbTAaThD»



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

27 | HayuyHble TUIIOTE3bI IPOUCXOXKICHUS KU3HU 1 bubmuorexa [JOK
Ha 3emiie https://m.edso0.ru/863ea5a6
28 | JlonayuHble IpeICTABICHUS O 3apOKICHUN 1
KU3HU
29 | OcHOBHBIE ATaIlbl HEOPTAHUYECKOM IBOJIIOIIMH 1
30 | I'mmoTessl 3apOoKICHHS KU3HH 1
31 | Ucropus 3emiu 1 METOJBI €€ N3ydCHUSI. 1 0.5
JlabopatopHas padota «l/3yueHue u onucanue
HCKOIIAEMBIX OCTATKOB JIPEBHUX OPTaHU3MOB)
32 | HavanpHbIe 3Tanbl OpraHUYeCKON dBOFOIUN 1
33 | DBOIIOIUS DYKAPUOT 1
34 | OcHOBHBIE TaIlbI BOJIOIUU PACTUTEIILHOTO 1 0.5 bubnnoreka [JOK
mupa. [IpakTuueckas padora «M3yueHue https://m.edsoo.ru/863ea8bc
0COOEHHOCTEH CTPOCHUS PACTCHUN Pa3HBIX
OTJICJIOBY
35 | OcHOBHBIE ITaIbI BOJIOIUHU )KUBOTHOTO MUpPa 1
36 | DBomromus )KUBOTHBIX. [IpakTndeckas padora 1 0.5
«M3yyeHne ocoOeHHOCTEN CTPOEHUS
MTO3BOHOYHBIX JKHBOTHBIX)
37 | Pa3Butue x1U3HU Ha 3emJie 110 3paM U 1 bubnuoreka [IOK
neproaaM https://m.edsoo.ru/863ea6be
38 | MaccoBble BEIMHpaHHS — DKOJIOTHUECKUE 1
KPHU3HUCHI POIILIOTO
39 | CoBpeMEHHBII YKOJIOTHIECKUI KPU3HC, €TO 1
0COOEHHOCTH
40 | CoBpeMeHHas cHCTEMa OPTaHUYECKOTO 1 bubnuorexa [JOK
POILIOTro https://m.edsoo0.ru/863ea48e
41 | OcHOBHBIE CUCTEMATUYECKUE TPYIIIIHI 1
OpPTaHU3MOB
42 | O606menwue mo Teme «IIporcxoxkaeHue u
pa3BUTHE )KU3HU HA 3eMJIE»
43 | AHTpOIIOIOTHS — HayKa O YeJIOBEKE 1 bubnmuorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea48e

https://m.edsoo.ru/863eac2c

44 | Pa3BuTHE NPEICTABICHUA O TPOUCXOKICHUN 1 bubnmoreka [JOK
YyeoBeKa https://m.edsoo.ru/863eac2c
45 | MecTo 4yenoBeKa B CUCTEME OPTraHUuYECKOro 1 0.5
mupa. Jlaboparopnas padota «M3yuenue
O0COOCHHOCTEH CTPOCHUS CKeJIeTa YeIOBEKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEMY
46 | [IBmoKylIue CUIIbl aHTPOTIOTEHE3a 1 bubnuorexa [JOK
https://m.edsoo.ru/863ead44
47 | CooTHOIlIIEHNE OMOJIOTHYECKUX U COIUATBHBIX 1
(hakTOpPOB B aHTPOIIOTEHE3E
48 | OCHOBHBIC CTAJIUH AHTPOIIOTEHE3A 1
49 | [ManeoreHeTHKa  MajcoreHOMUKA 1
50 | DBomroIKsS COBPEMEHHOTO YEJIOBEKA 1
51 | Yenoseueckue packl. [Ipaktuyeckas padbora 1 0.5 bubnuoteka [JOK
«M3ydeHune 3KOIOTHYECKHUX alanTaiui https://m.edsoo.ru/863eaea2
YEIIOBEKa)»
52 | MexIucMIIMHapHble METO/Ibl aHTPOIOJIOTHH 1
53 | O6o6mmenue o Teme «IIporcxoxaeHue
YeJI0OBEKa — aHTPOIOTEHE3)
54 | 3apokJeHue U pa3BUTHE HKOJIOTUH 1
55 | Metonst sxonorun. JlabopaTopHast pabota 1 0.5
«M3yueHune MEeTOZ0B SKOJIOTHUECKHUX
HCCIICIOBAHMI
56 | 3HaueHuMe PKOJOTHYECKUX 3HAHUN IS 1
YelloBeKa
57 | OGo01enue 1o TeMe «IKOJIOTUsl — HayKa O
B3aMMOOTHOIICHHSIX OPTAaHU3MOB)
58 | Dkonoruueckue GakTopbl 1
59 | Aouorndeckue gaktopsl. CBET Kak 1 0.5 bubmuotexa [JOK

sKoyoruueckuit gpaxrop. JlaboparopHas
pabota «BrIsiBIIeHHE TPUCTTOCOOTICHUI

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863eac2c
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OPraHru3MOB K BJIMAHHUIO CBCTA»

60 | Aduoruyeckue gakropsl. TemmepaTypa Kak 0.5 bubnmoreka [JOK
sKosoruueckuii paxrop. JlaboparopHas https://m.edsoo.ru/863eb10e
pabota «BbIsiBiIeHNE TPUCTIOCOOIEHUI
OPraHU3MOB K BIIUSTHUIO TEMIICPATYPhI»

61 | AGuoruueckue paxTopsl. BraxxHoCTh Kak 0.5 bubmmorexa [IOK
sKosoruueckuii paxrop. JlaboparopHas https://m.edso0.ru/863eb10e
pabota «AHaTOMUYECKHE OCOOCHHOCTH
pacTeHHii U3 Pa3HbIX MECT OOUTAHUSD)

62 | Cpenpl oOMTaHUS OPTAHU3MOB bubnuorexa [JOK

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

63 | buonorunyeckue puTMEI

64 | )XuzHenusie GOpPMBI OPraHU3MOB

65 | buoTtuueckue GpakTopsl bubnnoreka [JOK

https://m.edso0.ru/863eb348

66 | 3HaucHHe OMOTHYECKUX B3aUMOJCHCTBUM IS bu6mmoreka [JOK
CYIIIECTBOBAHHSI OPIaHU3MOB B CpeJie https://m.edso0.ru/863eb348
oOuTaHus

67 | O6o6menue o Teme «OpraHu3Mbl U cpea
oOuTaHUs»

68 | DKoyorudeckre XapaKTepUCTUKU TONYISIIAN

69 | OcHoBHBIE MOKA3aTENN MOMYIISAIINN:

YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U
M0JIOBasi CTPYKTYpa

70 | OcHOBHBIE TTOKA3aTENN TOMYIISAIIUN:
POXIa€MOCTh, TPUPOCT, TEMIT POCTa,
CMEPTHOCTH, MUTPAITAN

71 | Dxonoruyeckasi CTpyKTypa NONyJsuu

72 | JInHaMuKa OMYJISIIIUK U €€ PEryJIsIysI

73 | KpuBble pocTa YHCICHHOCTH TOIYJIISIIHH.

KpuBble BBDKMBaHUS
74 | Dxonornyeckas Huiia Bunaa. JlaboparopHas 0.5



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

pabota «IIpucnocobieHust ceMsH pacTeHUH K
pacceneHuIo»

75 | Bupg xak cuctema momynisiui
76 | 3aKOHOMEPHOCTH MOBECHUS M MUTPALIAN
YKUBOTHBIX
77 | O606meHne o TeMe «IDKOJIOTHS BHJIOB H
MONYJISALIAI
78 | Coo011ecTBO OPraHu3MoOB — OHOIEHO3 bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a
79 | DkocucTema Kak OTKpbITasi cucTeMa bubnnoreka [JOK
https://m.edsoo.ru/863eb46a
80 | KpyroBopot BelIecTB 1 MOTOK HEPTUHU B
HKOCHUCTEME
81 | OcHoBHBIE OKA3aTENN HIKOCHCTEMBI
82 | Dkonoruveckue mupamMuIbl bubnuoteka [JOK
https://m.edsoo.ru/863eb5fa
83 | M3meHeHust cOOOIIECTB — CYKIIECCUU
84 | IlpuponHbIe HIKOCUCTEMBI. DKOCUCTEMBI 03€p U
peK. DKOCHCTEMBI MOpei 1 OKEaHOB
85 | IIpupoaHbIe SKOCUCTEMBI. DKOCHUCTEMBI TYH/P,
JIECOB, CTEIIEH, IIYCThIHb
86 | AHTPOIIOTeHHBIC YKOCHUCTEMBI
87 | Ypbookocucremsl. [IpakTuyeckas padora 0.5
«M3ydenue u onmcanme ypoOIKOCHCTEMBI»
88 | 3akoHoMepHOCTH (POPMHUPOBAHUS OCHOBHBIX
B3aMMO/JICHCTBUI OPraHU3MOB B SKOCUCTEMAX
89 | MexaHu3MbI BO3JICHCTBHUS 3arpsi3HEHUIH
pa3HBIX TUIIOB Ha CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TIOMYIISAIIMOHHOM U
HKOCHCTEMHOM YPOBHSIX
90 | buocdepa — obuiernianeTapHas 000109Ka bubnmoreka [JOK

3emin

https://m.edso0.ru/863ebb5e
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91 | Vuenue B. . Bepnanckoro o 6uochepe 1
92 | 3aKkOHOMEpPHOCTH CyIIECTBOBAaHUS Onocheps 1
93 | KpyroBopoThI BeIIecTB 1 OMOTCOXUMUUYECKHE 1
KB
94 | 3onanpHOCTH OMOChHEphl. OCHOBHBIE OMOMBI 1
CyIIH
95 | YcroiunBocTh Onochepsr 1 bubmmoreka [JOK
https://m.edsoo.ru/863ebd16
96 | DKoONIOTUYECKUE KPU3UCHI M X TPHUUUHBI 1 bubnuorexa [JOK
https://m.edsoo.ru/863ebd16
97 | BoszneiicTBue uenoBeka Ha 6uochepy 1 bubnuorexa [JOK
https://m.edsoo.ru/863ebd16
98 | AHTpomnOreHHOE BO3/ICHCTBUE HA 1 bubnuorexa [JOK
pPacTUTENLHBIN ¥ YKUBOTHBIN MHP https://m.edsoo.ru/863ebale
99 | OxpaHa npUpOIBI 1 bubnuoteka [JOK
https://m.edsoo.ru/863ebale
10 | OcHOBHBIE MPUHIIUIIBI YCTOWYHBOTO PA3BUTHS 1 bubnnorexka [JOK
0 | yenoBeuecTBa M MPUPOBI https://m.edso0.ru/863ebale
10 | ParmoHanpHOE IPUPOIOTIOIH30BAHUE H 1
1 COXpaHEeHHEe OMOJIOTHYECKOTO pa3Ho00pa3us
3emiu
10 | O6o6menue o Teme «brochepa — rmodanbHAs 1
2 HKOCHCTEMa»
OBIIEE KOJIMYECTBO YACOB I10 102 7,5

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

1.

buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckwuii A.A., PyonioB A.M. u apyrue; noj

penakuueit [Taceunuka B.B., Akiinonepnoe obmectBo «M3natenbetBo «IIpocBemieHmney

2.

buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue; moj

penakuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3natenbetBo «IIpocBemenue

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

1.

buonorus, 10 xnace/ I[Maceunnk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue;

nox penakuuei [laceunuka B.B., Akiimoneproe obmectBo «M3natensctBo «IIpocBemnienue»

2.

buonorus. 10-11 xnaccer (6a30Bbiit ypoBeHs). [laceunuk B.B., Kamenckuii A A.,

Kpukcynos E.A. Beptukans. Metoauueckoe nocobue K yueOHUKY

3. Pabouas Terpagy B.B. Ilaceunux, I'.I". IlleBioB k yueOHuky, Beprukanb
4, boaposa H.®. buonorusa. 10-11 xmacc. OO6mas Ouonorus. Iloypounsie
pa3paboTku

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.
2.
3.
4.
5.
6
7.
8.

9.
10.

www.bio.1september.ru - razera «buonorus»
npusoxenue K «1 ceHTsIopsi»
Wwww.bio.nature.ru - wayuneie HOBOCTH Oumonormn www.edios.ru - DHmoc - HEHTp
JUCTaHLIMOHHOTO 00pa30BaHus
www.km.ru/education - VYwueOHble Marepuainsl W ciioBapu Ha caiite «Kupwii u
Medoauii» http://school-collection.edu.ru
Enunast koyutekius nupoBbeix 00pa3oBaTebHbIX pecypcoB. http://window.edu.ru/
Ennnoe okHO moctyna k 00pa3oBaTesbHBIM pecypcam http://www.priroda.ru — [Ipupona:
HalMOHAIBHBIN MTOPTAJ.
http://obi.img.ras.ru — ba3a 3HaHuii 10 OMONOTUH YeIOBEKA. YUECOHUK MO MOJICKYJISIPHON
Ouonoruu yenoBeka, OMOXHUMUY, (PU3HOIOTUH, TEHHOH 1 OSIIKOBON HHKEHEPHUH.
http://www.zoomax.ru — 30010THs: YeIOBEK U TOMAIITHUE )KUBOTHBIE.
http://www.fipi.ru — denepanbHbli HHCTUTYT MEAATOTUUSCKAX U3MEPEHHI
WNurepuer-pecypebl: CaiiTel B UHTEpHET:

» www.bio.1september.ru — razera «buomnorusi» - npuaoxeHue K «1 CeHTIOPs»;

* Www.bio.nature.ru — Hay4HbIe HOBOCTH OMOJIOTHH;

» www.edios.ru — Dioc — HeHTp AUCTAaHIIUHOHHOTO 0OPa30BaHHUS;

* www.km.ru/education - y4eOHble MaTepHaiabl U cioBapu Ha caite «Kupumn u

Medboanmii

CpeacrBa 0o0yueHus:
Ileuamnwvie nocobus

Tabauywr:
1. TlopTpeTsl BETUKUX YUYCHBIX - €CTECTBOUCIIHITATEIICH;
2. KowmmnekTt geMoHCTpannoHHBIX Ta0muil: bronorust Pactenus u okpykaroias cpena;
3. Kommnekt neMoHcTpanoHHbIX Tabauil: bronorus. BemectBa pactennii, KIeTO9HOE
CTPOCHUE;
4. KoMIUIEKT 1eMOHCTpAIMOHHBIX TabmuIil: OKpyxaromas cpeaa;
5. CnpaBoYHbIE U3JaHUS 110 €ECTECTBEHHBIM HAayKaM.

Texnuueckue cpeocmea o6yuenus

[TpunTep (uepHo-Oemoii nevaru, popmata A 4);
MynbTUMEIUIHBINA TPOEKTOP;
NHTepakTuBHas 10CKa;


https://my-shop.ru/shop/set/1100/sort/a/page/1.html
https://my-shop.ru/shop/set/1100/sort/a/page/1.html
http://window.edu.ru/

e AKYCTHYECKHE KOJIOHKH B COCTaBe pabOUyero MecTa MmpernoaBaTes;
e Kowmmbrotep.
Yuebno — npaxmuueckoe u yueono — rabopamoproe obopyoosanue:
e  MuKpocKon 3J€KTPOHHBIN, CBETOBbIE MUKpOCKOIbl, Mukpomen C-1;
Ha6op nabopaTopHoit mocysl;
Jlymsr;
IIpeameTHbIE CTEKIIA;
Ha6op npenapaBaibHbIX HHCTPYMEHTOB;
[TpubGop mis 0OHApYKEHUS JBIXaTEILHOTO Ta3000MEHa;
e [Ipubop nns 1eMOHCTpAMU BCAaChIBAHUS BOABI KOPHEM;
e HabGop mukponpenaparoB: Anaromus, 3ooorus, O6mas 6uonorus, boranuka;
Braoswcnvre muxponpenapamol:
JIaHIIeTHHK;
ITeckoxmm;
Hepewnna;
Ackapuna;
PeuHnoii okyHb;
Pa3Butue Kypuisl;
JIeHTOYHBIN YEepBb;
Hepsnas cuctema pbIObl, MTHIIB;
ITayk — KpecTOBHUK;
BuyTtpenHee cTpoeHue: BUHOIPAaJHOW YIUTKHU, PbIObI, OPIOXOHOTOT0 MOJUIIOCKA,
JIO’KJIEBOT'O YEPBsI, KPBICHI, JIATYIIKH;
e Pa3puTue KOMHAaTHON MyXH, KOCTUCTOH PBIOHI;
e [lumeBapuTenbHas cUCTEMa paka;
Yyuena:
Pri0a;
Kpsica;
Yaiika;
3asr;
Coliika;
Copoxka;
benka;
ITycrensra;
Bobp;
Ps6uukuy;
BypyHnyku;
e VrTKa.
Junamuueckue nocodbus:
e Pa3BuTue 1enHs;
Pa3mHOXeHuE TprbdoB;
buocunTes Oenka;
ITepekpecT xpoMocoM;
3akons! I'. Mennens;
Bonopocinu;
Cucremaruka BeIcIIMX X0p0BbiX, Kitaccsl ntuiipl, [IpecMbikaromniuecs;
Hacnenosanue pesyc-axropa;
Pa3znoo06pasue BeicIINX XOPIOBBIX;
Jlenenue kiaetku: Muro3, Meiio3s;



e  MoHOruOpUIHOE CKPEIIUBAHUE;
e HenosiHOE JOMHUHUPOBAHKE, B3aUMO/ICHCTBHE TC€HOB;
e  DBOIOLMSA BAKHEHIINX CUCTEM ITO3BOHOYHBIX
e ['ameroreHes y 4egoBeKa M MIICKOITMTAIOIIHX;
e TumnuyHwie OMOLIEHO3HI.
Ckenemnl:

e CkeneTsl: KPOJIMKa, MOPCKON CBHHKH, TOJIyOs1, Kapria, paka, SIIepHIbl, JeTy4eil MbIIIH,
PBIOBI, Yepernaxu, MICKOIUTAIOIIEr 0, YEJIOBEKa,

Mooenu:
e Mogenbs Mmonekynsl JIHK;
e [ 00BHOI MO3T MPECMBIKAOIIUXCS, 3€MHOBOTHOTO, PHIOBI, ITHIIBI, MJIEKOITUTAIOIIETO;
e Halop mymnsxeil «IBOIIOLUS YETOBEKAY,
Konnexyuu:
e Halop mynsixkeit rpu0oB, M10/10B, KOPHEIUIOAOB, (DPYKTOB;
Komnneknust 06pa3iioB KOpbl, APEBECHHBI;
JleH u IPOYKTHI €0 MepepadoTKy;
Bpenutenu neca;
Hacexomsle n ux Bpary;
Bpenurenu cana u oropoaa;
Ha6op Unenncronorux;
Pa3zButne HaCEKOMBIX;
buorieHo3 npecHOBOAHOrO BOJOEMA;
TyTOBBIN MIETKONPST;
PacusieHeHHBIN CKeNeT paka;
XapakTepHbIe YepThl cKeleTa 3eMHOBOIHBIX, KOCTHCTHIX PBIO;
[TprMepsI 3alIUTHBIX TPUCTIOCOOIEHUH Y KUBOTHBIX;
[Ipumep KOHBEpTeHIINY;
PyaumeHThl MO3BOHOYHUKA,
AHAaJIOTUYHBIE OpTraHbl 3allUThl PACTCHUI;
['omoutorus crpoeHus yepena no3BOHOYHBIX
I'oMonorus KOHEYHOCTEH;
[IpucnocoGieHust K yCIOBHSIM CYIIIECTBOBAHMUS;
IIpuMepsl 10KHOTO Mapa3uTU3Ma;
Perenepariust 6ecrio3BOHOYHBIX;
®DopMBI COXPAaHHOCTH HCKOTIAEMBIX OPTaHOB;
I'oMomnorus nosicoB KOHEUHOCTEU
Hckomaemble OCTaTKU pacTeHUH, )KUBOTHBIX;
[Tuena MenoHoCHas;
[Tpumeps! mos10BOTO TUMOpdH3Ma;
Hacekomple- onbuinTenu;
Mopckas 3Be31a;
PazngaTounslii MaTepuan o cKeixeTam JIATYIIKH, PhIObI, MICKOMUTAIOINX ;
MuHepabl ¥ TOPHBIE TTOPO/IBI;
Konnekmus nioa0B 1 ceMsIH;
PakoBUHBI MOJIJTFOCKOB;
XJIOTIOK, XJIOMYaTHHUK;
Bpenurenu c¢/x KyneTyp;
[Tnoas! ¢/X KynbTYp;



Iumxku. I1moas1 ¥ ceMeHa;
Kykypys3a;

S16moneBas mII010KOPKa;
Mumukpus;

3aluTHAs OKpacKa;
[Ipenocreperaronias okpacka;
EcTtecTBeHHbIE Bparu HACEKOMBIX;
babouku;

VY nobpenus.

T'epoapuu:

OCHOBHBIE TPYIIIBI PACTEHU;

KynbrypHble pacTeHus;

['epbapuii ¢ onpenenuTenbHBIMA KapTOUKAMH;
JlexapcTBeHHBIE paCTEHUS;

CoproB mi1010B MuuypuHa;

JlepeBps U KyCTapHUKH;

CucremaTuka pacTeHuit;

CewmeiicTBa pactenuii: Kpecronsernsie, CioxHo1BeTHbIE, Po30o11BeTHRIC, 30HTHYHEIE,
Bobosrle, [TacinenoBrie, 3nakoBrle, JINIeHHbIE;
XBomy. Mxu. JInmraitnuku;

I'onocemennslie. [lannopoTHuky;

Mxmn;

I'onocemenunie. CocHa;

Bonpopocnu. JInmaitHuku;

['pubsr;

['epGapwuii mo o61Iei OnosorHy;

['epOapuii mo 60TaHUKE;

Mynvmumeoutinvlii KoMniexc:

CopHble pacTeHuUs;

buonorus. Cucrematuka pactenuit: Otaen Moxosuansie, [InayHoBuHbIe,
XBOIIEBU/IHBIE, TATTOPOTHUKOBUTHBIE;

Ortaen I'omocemeHHbIE;

Cucrematuka pacrenuit. CemeiictBa: Kpecromsernsie, Po3onsernsie, bo6oBbie;
Cucrematuka pactenuii. CemerictBa: [lacnenossie, CroxxHOLBETHBIE, 311aKH, JIUnelHbIE;
OOmas ouomorus. 'eneTuka;

Oomas ouojiorus. OCHOBEI CEJICKIIHH;

O6mas 6uonorus. [{uronorus;

O61mmas 6uomnorus. Jxkonorunueckue pakropsl. CBeT;

O61mas 6uomnorus. Jkonoruyeckue GpakTopbl. BraxHoCTh;

OCHOBBI 0011[E OMOJIOTHH.
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