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MNOSICHUTEJIbHAS 3ATIMCKA

[Tporpamma 1o ydeOHOMY MpeaMeTy "Buonorust" (nanee - Guonorus) Ha
ypoBHe cpejHero obiiero obpasoparus paspadorana Ha OCHOBE deepalibHOTO
sakona oT 29.12.2012 Ne 273-®3 «O6 obpaszosannn B Poccuiickoii denepaunn»,
®rOC COO, Kouuenuuu MpernojaBaHus yueOHOro Inpeamera «buonorus» u
OCHOBHBIX MOJIOKeHHH (eiepanbHOil padoueit mporpaMMbl BOCITUTAHUS.

VueGuplii npeaMer «buosnorusy» yriayOnEHHOTO ypOBHS HM3YHCHHS (10-11
Knacchl) ABISETCS OJHMM M3 KOMIIOHEHTOB IPe/IMETHOH 00J1acTH «EcTecTBeHHO-
HayuHble mnpeaMeTb». CorjacHo MONOKEHUAM ®IroC COO npoduibHbIE
yueGHbIe MpeIMeThl, H3ydaeMble Ha yriyOn€HHOM YPOBHE, SBIAIOTCA crniocoOom
ndepennmany  o0ydeHns Ha ypOBHE CpejHero o0ulero oOpazoBaHus M
Npu3BaHbl OOECTIEUUTh MPEEMCTBEHHOCTh MEK1y OCHOBHBIM 00IIMM, CpEeIHUM
06LIMM, cpesHUM NPO(ECCHOHATBHBIM U BBICIIMM 00pa30BaHUEM. B To ke Bpems
KX M3 OSTUX y4yeOHBIX [peIMeTOB JOMKEH ObiThb OPHEHTHPOBAH Ha
[PUOPUTETHOE pelleHHe 00pa3oBaTelbHbIX, BOCHUTATE/BHBIX W Pa3BHBAIOLIMX
3a7a4, CBS3aHHBIX ¢ mnpodopueHTalnueil o0y4arolmMxcs W CTUMYJIHPOBaHHEM
MHTEpeca K KOHKPETHOH 00/1acTH Hay4HOro 3HaHWs, CBS3aHHOTO C OuosIOrUeH,
MeIMLIMHOM, IKOJIOrHEH, TICHX0JIOTUEH, CIIOPTOM HITH BOCHHBIM JIETIOM.

[Iporpamma mo yueGHomy mpeamery "buonorus” Aa€T NMpeACTaBICHHE O
HenM M 3ajauax u3ydeHust yueGuoro npeamera «buonorus» Ha yriyOonéHHOM
ypOBHE, onpejenser o0s3aTenbHoe (MHBapUaHTHOE) MPEIMETHOE COACPIKAHHE, €T0
CTPYKTypUpOBaHHE MO pa3jejaM ¥ TeMmaM, pachpelesieHne To  Kjiaccam,
PeKOMEHIyeT MOC/Ie0BaTeNbHOCTh H3yueHHs yu4eOHOro Mmarepuana ¢ yuCToM
MEKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBs3eH, JOrMKM ydebHoro mpouecca,
BO3pAcTHBIX ocoOeHHOCTel oOywatowmxces. B nporpamme 1o ouonoruu
peanu3oBaH MPHHIMII [PEEMCTBEHHOCTH C M3yyeHHeM OMOJOrMM Ha ypOBHE
OCHOBHOTO oOmero obpasoBaHus, Osarojaps  4eMy  IpOCMaTpHBacTCA
HANPABIEHHOCTh ~ HA  [OCJe/ylollee  pa3BUTHE — OMONOrHYEeCcKHX 3HaHUH,
OPMEHTHPOBAHHBIX Ha (HOPMHUPOBAHME €CTECTBEHHO-HAYYHOr0 MHMpPOBO33pEHMUL,
3KOJOTHYECKOr0 MBbILIJICHUS, NPEJCTaBIeHHH O 370pOBOM 00pase KM3HHU, Ha
BOCMIMTAHHE OEpeKHOTO OTHOILIEHUS K OKpYKarolled MPHPOIHOH Cpeje. B
nmporpamme Mo OHOJIOTMHM TaKKe MOKa3aHbl BO3MOKHOCTH y4eOHOro mnpeaMeTa
«Buonorusy B peamusauuu  tpebosannit ®IOC COO Kk niaHWpyeMbIM
JIMYHOCTHBIM, METANpPEJAMETHBIM M IIPEJMETHBIM pe3ylbTataM OOyueHus W B
hOpPMUPOBAHMM ~ OCHOBHBIX ~ BHIOB  y4eOHO-NO3HABATENLHOH  ACATENLHOCTH
0GYH4aIOLIMXCS [0 OCBOGHHMIO COJEpKaHUs OMOJOrnyeckoro o0pasoBaHus Ha
ypOBHE cpejiHero o01ero oopasoBaHus.

VueGublil npeaMer «BHoJIorus» Ha ypoBHE cpejtHero oduiero odbpazoBaHus
3aBepluaeT Ouojorpueckoe oOpasoBaHue B LIKOJE W OpPUCHTHPOBAH  HA



paciMpenyue u yriayOieHHe 3HaHWH 00ydalolMXCs O KMBOM NpUpoze, OCHOBaX
MOJIEKYJIIPHOW M KIJIETOYHOW OHOJI0rUM, SMOpHONIOrMM U GUOJIOTMH pa3BUTHS,
FEHETHKH, CENIEKLMH, OHOTEXHOIOIUHU, IBOIFOLUHOHHOTO YYEHUS U SKOJIOTHH.

M3yyenne yueGHoro mnpeamera «Buonorusy Ha yriybneHHOM ypoBHe
OPVCHTHPOBAHO Ha TOATOTOBKY OOYHAOIIMXCS K MOCIEAYIOLIEMY TOTyYeHHIO
Ononornyeckoro  obpasoBaHus B By3zax W OpraHu3alusX  CpeaHero
npodeccroHanbHoro obpasosanusi. OCHOBY ero COJIep)KaHMUs COCTaBIIsIET CUCTEMA
OMONIOTMYECKUX  3HAHHMM,  [OJy4YeHHBIX NPpH  M3Y4YEHUH  OO0y4arolLUMUCH
COOTBETCTBYIOLIMX CHCTEMaTHYECKHX pa3/enoB OGMOJIOrUM Ha YPOBHE OCHOBHOIO
obuiero obpaszopanus, B 10-11 knaccax 3TH 3HaHMS nosryyaror pasButue. Tak,
pacliMpeHbl U yriyOieHsl OHONOTHYECKHE 3HAHMS O pACTEHHSX, ’KMBOTHBIX,
rpubax, OakTepusix, OpraHusMe 4yesnoBeKa, OOIIHUX 3aKOHOMEPHOCTAX JKM3HH,
AOTIOJIHUTENILHO BKIIFOYEHbI OMOJIOrHUecKUe CBE/IeHMS MTPUKIIAJHOTO U [IOUCKOBOTO
XapakTepa, KOTOpbIE MOXKHO HCIIONb30BATh KAK OPUEHTHUPBI IS MOC/EIyIOLLEro
BeIOOpa npodeccun. Bo3moxkHa Takke WMHTErpauusi GHOJOrMYECKMX 3HAHMI C
COOTBETCTBYIOLMMH 3HAHUAMH, MOIy4eHHBIMH OOYYAIOIMUMUCS MPU H3ydeHHH
usnkm, XuMUH, reorpaguu U MaTeMaTHKH.

Crpykrypa nporpammbl mo y4eGHomy npeamery "Buonorus" OTpaXkaet
CHCTEMHO-YPOBHEBBIH W 9BOMIOUMOHHBIH MOAXOABI K M3YYEHHIO OGHOJOIHH.
CorniacHo UM, U3yyalOTCs CBOIMCTBA M 3aKOHOMEPHOCTH, XapaxKTepHble AJs KUBBIX
CHCTEM PasHOr0 YPOBHSA OpraHM3aliH, SBOJIOLNMM OPraHM4YecKoro Mupa Ha 3emie,
COXpaHeHHsi Ouosioruyeckoro pasHooOpasusi nuaHersl. Tak, B 10 Kiacce
U3y4aloTCsl OCHOBBI MOJICKYJISIDHOH W KJIETOYHOH OUONOrMH, SMOPHONOrUH W
OHONIOrMH Pa3BUTHS, ICHETHKM M CEJEKIMH, OHOTEXHOMOIMH M CHHTETHYECKOi
OHONIOrUH, aKTYyaNM3UPYIOTCS 3HAHMS OOYYAIOLMXCH MO OOTaHUKe, 300JI0TUH,
aHatoMuu, ¢usuonoruu uenoBeka. B 11 kiacce H3ydaroTcs 3BONIOLHOHHOE
Y4€HHE, OCHOBBI IKOJIOTHHU U yyeHHe o Guocdepe.

YueOublii  npenmer  «Buonorus»  npusBaH  0GECHEUMTH  OCBOEHME
00y4alOIMMHUCS GUOTOrHYECKIX TEOPHil 1 3aKOHOB, e, MPUHIIMIIOB U TIPABHII,
JIEXKALIMX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI MHPA, 3HAHMUI O
CTPOCHWM, MHOTOOOpasWH M OCOOEHHOCTSIX KIETKH, OpraHu3Ma, MOIYJISILIUH,
OHoOLleHO3a, SKOCHCTeMBbI, O BBIJAKOIIMXCS HAyYHBIX JOCTHIKEHUAX, COBPEMEHHBIX
MCCJIEIOBaHUSX B OMOJIOTUH, NMPUKIIAIHBIX ACHEKTaxX OUOJOrHUYECKUX 3HAHMIL s
PasBUTHA M TIOMJICPXKAHMs MHTepeca OOyYalOUMXCS K OWOJOrMM Hapsay co
3HAYUTENLHBIM 00BEMOM TEOPETHYECKOrO MaTepuaia B COAepKAHMH MpOrpaMMbl
1Mo OHOJIOrHH MPEyCMOTPEHO 3HAKOMCTBO C MCTOPHE CTAHOBICHUS U pa3BUTHS
TOH WIM HHOW 0067acTH GHOJNOrMHM, BKIAZOM OTEYECTBEHHBIX M 3apyOeKHbIX
YUYEHBIX B pellleHHe BaKHEHIIUX GUONIOrHUECKHX U KOO MYECKHX poodJiem.



Lleab u3ydenus yueGHoro npeameta «buonorus» Ha yriyOn€HHOM ypoBHE —
oBlajeHHe  OOYYaIOUIMMMCS  3HAHUSIMM O  CTPYKTYpPHO-(YHKUMOHAJIBHOH
OpPraHH3alMM JKUBBIX CMCTEM pasHOTO paHra MW MNpUOOpeTeHHWe yMeHHH
MCIIONB30BATH 3TH 3HAHMSA B (OPMUPOBAHMM MHTEpeca K OompeaenéHHO# 00macT
npodeccHOHANBHOM JIesTeNbHOCTH, CBA3aHHOH ¢ OWonoruer, WM K BLIOOPY
y4eGHOro 3aBe/IeHust /Is IPOIOIIKEHUs OGMOI0rHYecKOoro 00pa3oBaHus.

JlocTiKeHre 1eiM  M3yveHus ydeOHoro mnpeamera «buosorus»  Ha
yriay61EHHOM ypoBHE oOecriedrBaeTcs pelieHueM Cie/lylonX 3a1a4:

OCBOEHHE 00Yy4YalolMMUCS CUCTEMbI OHOTOrMYECKMX 3HAHHMM: 00 OCHOBHBIX
OUOIOTMYECKUX TEOPHUsiX, KOHIIEMIUSX, MHIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX H
MpaBUIIax, COCTABISIIOLINX COBPEMEHHYIO eCTECTBEHHO-HAaYYHYIO KapTHHY MHUpPa; O
CTPOGHHMM, MHOroo6pasuM M OCOOEHHOCTSX OMONOrMYECKMX CcHcTeM (KIeTKa,
OpraHM3M, MOMyJIsiLiis, BUJ, OuoreoneHos, 6uocdepa); 0 BbIIAIOIIMXCS OTKPLITHAX
¥ COBPEMEHHBIX MCCIIEZIOBAHUAX B OMOJIOTHH;

O3HAKOMIIeHHEe OOYualOLMXCs C METOJAMM IO3HAHMS JKUBOW TMPHPOJIBI:
MCCIe0BATEILCKUMHE ~ METOJaMH  OMOJOTMYeCKHUX HayK (MOJIEKYJSIpHOW M
KIeTOYHONU OUOJNIOrMM, SMOpPHOJIOrMM M OHOJIOrMHM  Pa3sBUTHSA, TIEHETHKH H
CelleKI[MM, OHOTEXHOIOrMM M CHHTETHYecKol OHOJIOTHH, MajeOHTOJIOTHH,
SKOJIOTMH);  METOJAMM  CaMOCTOSTEJNbHOrO  MpOBeAeHHs  OHOJNOrHYeCKHX
uccnenoBaHuii B nmabopatopuu W B rmpupoae (HabmoaeHue, H3MepeHHe,
SKCMEPUMEHT, MOIeIIUPOBAHKE ),

OBJaJieHue  OOYYArOIMMHUCS  YMEHHMSMH: CaMOCTOSITEIIbHO  HaXOJMTh,
aHAIM3UPOBATh M MCIIONB30BaTh OHOIOrHYECKYI0 MH(OPMALMIO; T10JIb30BATHCA
OUOIOrMYeCcKOl TepMHHOJIOTHEH M CUMBOJIMKOM; yCTaHaBIMBaTh CBA3b MEWKAY
pa3BUTHEM OWOJIOTMM M  COLMAIbHO-DKOHOMHYECKHMH M 3KOJIOTHICCKHMH
mpobneMaMy 4esiOBeYecTBa; OLEHMBATh IOCJEJACTBUS CBOCH IEATENBHOCTH IO
OTHOILIEHHIO K OKpYKalolleil MNpUpOAHON cpejle, COOCTBEHHOMY 3/I0POBBIO H
370pOBBIO  OKpYKalolMX  Jiojeil; 0DOCHOBBIBATH M COOJIONATH  MEpBI
npopuIaKTUKM MHPEKIIMOHHBIX 3a001eBaHui, NpaBuia MoBeCHUsS B MPUPOIC
obecreueHus Ge30MacHOCTH COOCTBEHHON JKU3HEAESTEILHOCTH B Ype3BbIYaiHbIX
CUTyalMsX TPUPOJHOrO ¥  TEXHOTEHHOro  XapakTepa; XapakTepH3oBaTh
COBpEMEHHbIE Hay4Hble OTKPbITHS B 00/1aCTH OHOIIOTHH;

pa3BUTHE y O0YHAIONIMXCS MHTEIEKTYaIbHBIX M TBOPYECKUX CHIOCOOHOCTEH
B Mpollecce 3HAKOMCTBA C BBIIAIOIIMMHUCS OTKPHITUAMH M COBPEMEHHBIMH
MCCIeNOBAHUSAMKM B OMOJOTMH, pELIAeMbIMH €0 MpobieMamu, MeTOA0JI0THeH
OUOJIOrHYECKOro MCClIe1I0BaAHUS, [MPOBE/ICHUS SKCMEPUMEHTaNbHbIX
MCCIIeI0BAHMH, pellleHrs GHONOrMYecKiX 3a1ay, MOJIEIMPOBaHUs OHOIOrHYIECKUX
00BEKTOB M IPOLIECCOB;



BOCIIMTaHHe Y 00Y4YarolMXCsi [IEHHOCTHOTO OTHOILEHHs K XHBOH NpUpoJe B
[IEJIOM M K OTIEIBbHBIM €€ 00beKTaM U ABICHUAM; (POPMHUPOBAaHHE IKOJIOIHYECKOH,
reHeTU4YeCKOW TI'paMOTHOCTH, OOLIeH KyJbTypbl TMOBEACHHUS B  TPHPOJE,
MHTErpaluy eCTeCTBEHHO-HayYHbIX 3HAHUH;

npuobpeteHre  0OyYarOIIMMHUCA  KOMIIETEHTHOCTH B PAallMOHAIBLHOM
MPUPOIONOJIB30BaHUK (COOI0IeHHe TIPaBUJl TOBEJEHHsS B MPHUPOJE, OXPaHbI
BHMJIOB, SKOCHCTEM, OUocdephl), COXpaHEHUH COOCTBEHHOIr'O 3/10POBBS M 3/10POBbA
oKpyXalolux Jirojeil  (cobmojenus Mep  npopuIAKTHKK - 3a00JeBaHMUH,
obecriedeHre 0O€30MACHOCTH JKHU3HEAESTEIbHOCTH B YPE3BLIYANHBIX CHUTYaALMAX
MPUPOZHOrO W  TEeXHOTeHHOro XapakTepa) Ha OCHOBE  MCIOJIb30BaHHUA
OHOJIOTUYECKUX 3HAHUI U YMEHH B [TOBCE/IHEBHOW JKU3HHU,

CO3/1aHMe  YCIIOBHH  JUIsi  OCO3HAaHHOro  BbiOOpa  OOy4arOUMMHUCS
WHMBU/1yaJbHON oOpazoBaTeIbHOM TPaeKTOPHH, CrocoOCTByIOLIEH
nocineayoiemMy npoheccuoHaIbHOMY CaMOOINpPEIE/IEHHIO, B COOTBETCTBUHM C
MHIMBH/1yaJbHBIMUA HHTEpECAMU U MOTPEOHOCTAMH PErHOHa.

O611ee 4MCiI0 4acoB, OTBEJEHHBIX HA M3yueHHe OMOIIOTUM Ha yriyOJEeHHOM
YPOBHE cpejiHero obuero obpasopanus, cocrasiser 204 yaca: B 10 knacce — 102
yaca (3 yaca B Heziemo), B 11 knacce — 102 yaca (3 4yaca B HEJIEIO).

Ot6op opraHu3alMOHHBIX (HOPM, METOAOB MU CPEACTB OOyueHHs OUOJIOTrHH
OCYLIECTBJISETCS C YYETOM crelu(UKY ero coaep:KaHus M HanpaBJIeHHOCTH Ha
MpoJIoJUKeHWe Ouosornveckoro o0pa3oBaHMsi B OpraHM3alMsiX CpeIHero
MpodecCHOHAIBHOTO 1 BBICIIEro 00pa3oBaHHusl.

O06si3aTe/IbHBIM yCIIOBHEM [PH 00y4yeHUU OUOIOrun Ha yrilyOjaEHHOM ypoBHE
SBJISETCS MPOBEJieHHe J1adopaTopHbIX M MpakTuueckux pabdor. Takxke ywactue
00y4arolIMXCsi B BBIMOJHEHUH TMPOEKTHbIX M y4yeOHO-MCCIIe0BaTeIbCKUX padoT,
TEMAaTHKa KOTOPBIX  OMpeJessieTcss yuuTelleM Ha OCHOBE  HMMEOIMXCH
MaTepHaIbHO-TEXHUYECKUX PEeCypPCOB U MECTHBIX TIPUPOHBIX YCIOBHIA.



COJAEP)KAHUE OBYYEHMUS
10 KJIACC

Coaep:kaHue NMporpaMmbl, BbIACIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapctTBeHHOW utorosoit arrectauuu (I’ MA).

Tema 1. buosiorus Kak HaykKa

CoBpemeHHast OMoJIOrus — KOMILIeKCcHas Hayka. Kpatkas uctopusi pa3BUTHS
Ouonoruu.  buomoruueckue  Haykd M M3ydaeMmble HUMH  NpoOJeMBbl.
QyHaamMeHTalbHble, [PUKIAJHbIE W [IOMCKOBbIE HAy4HbIE WCCIEe0BaHHs B
OHOJIOTHH.

3HaueHue Ouonoruu B GOpMHPOBAHUK COBPEMEHHOH eCcTeCTBEeHHO-HAy4YHOM
kapTuHbel mupa. [Ipodeccun, cpsizaHHble ¢ Ouosorueit. 3HadeHue OUONIOTMU B
MPaKTHYECKOW JIeATEJIbHOCTH 4YelloBeKa: MeJULMHE, CelIbCKOM XO3SHCTBE,
IPOMBILLJIEHHOCTH, OXPaHe MPUPOIbI.

demoncrpaunu

[Toptpersr: Apucrorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. [lapBuH,
Y. I'apseit, I'. Menpgens, B. . Bepuanckuii, . I1. [1asnos, M. . Meunukos, H.
W. Basunos, H. B. Tumogees-Pecosckuit, /Ix. Yorcon, ®@. Kpuk, /1. K. Bensies.

Tabmuuer 1 cxembl: «CBsizp Ouosioruu ¢ Apyrumu Haykamu», «Cucrema
OMONOrMYEeCKUX HAYK.

Tema 2. ’KuBble cucTeMbl H HX H3y4YeHHe

KuBple cucteMbl Kak npeamer ulydeHuss Ouosornun. CBOKMCTBa KHMBBIX
CUCTEM: €JIMHCTBO XUMHYECKOrOo COCTaBa, JMCKPETHOCTh M 11€JIOCTHOCTD,
CIIO)KHOCTh M YIOPSJIOYEHHOCTh CTPYKTYpPhl, OTKPBITOCTh, CaMOOpraHW3allus,
CaMOBOCIIPOM3BE/ICHHUE, Pa3/Ipa’kUMOCTh, H3MEHUYUBOCTb, POCT U pPa3BUTHE.

YpoBHM OpraHu3alMM KUBBIX CHUCTEM: MOJIEKYJSPHbIA, KJIETOYHBIMH,
TKaHEBbIH, OpraHU3MEHHBIH, MOIyJIALIHOHHO-BUI0BOH, IKOCUCTEMHBIN
(Ouoreouenornueckuil), Ouocdepusblii. [lpouecchl, npoucxojsie B IKUBBIX
cucremax. OcCHOBHbIE MpU3HAKK XHMBOro. JKusHb Kak ¢dopma CyIIeCTBOBAHHUS
marepuu. Hayku, usyuatouiue xuBble CUCTEMbl Ha Pa3HbIX YPOBHSX OpraHU3al1H.

M3yuenne xuBbix cucreM. Metoasl Ouosoruydeckoi Hayku. HaGmronenue,
U3MepeHHe, IKCIIEPUMEHT, cucTeMaTu3alus, Metaananus. [lousatue o 3aBUCUMOIL 1
He3aBUCUMOW rnepemeHHOM. [lnaHupoBanue odkcriepumenta. IloctaHoBka
nposepka runore3. Hynesas runoresa. IloHsitue BbIOOpPKM M €€ JIOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux gaHHbiX. OlEHKa [AOCTOBEPHOCTH MMOJYYEHHBIX
pesyabpTatoB. [lpuumHbl McKakeHHs pe3ysibTaToB 3Kkcnepumenta. [lonsTue
CTAaTHCTUYECKOr'o TecTa.

JlemoHcTpauuu



Tabauubl u cxeMbl: «OCHOBHBIE TIpU3HAKKU IKWU3HM», «buHogOrHYeckue
cucreMbl», «CBoOicTBa KMBOH Martepuu», «YpPOBHM OpraHM3allud IKUBOM
npupoasl», «CTpoeHHe >KHBOTHOH KieTkM», «TKaHW JKUBOTHBIX», «CHCTEMBI
OpraHoB YeJ0BeuecKoro opranusmar», «buoreouenos», «buochepa», «Metombl
U3YYEHHUS KUBOU MTPUPOIBI».

ObGopynoBanue:  nabopatopHoe  oOopyaoBaHMe IS [POBEHEHHS
HaOJII0/IeHUH, U3MEPEHUI, IKCIIEPUMEHTOB.

IlpakTnuyeckas pabora «Mcrnonb3oBaHue pasiMuHbIX METOAOB  MPH
U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buosorus Kierku

Knetka — crpykTypHO-(hbyHKUMOHANbHas eaAuHMLa KuBoro. HMcropus
oTKpbITHS KieTku. PabGoTsl P. ['yka, A. JleBenryka. Kinerounas teopus (T. [LIBaHH,
M. Ilneiinen, P. Bupxos). OcHOBHbIE [0J0XKEHUS COBPEMEHHOH KJIETOYHOM
TEOPHUHU.

MeToabl  MOJIEKYJSIpHOW M KJIETOYHOM  OMOIOrMM:  MHUKPOCKOIHS,
xpomarorpadus, asekrpodopes, MeToj MeueHbIX aToMOB, AuddepeHUHaTbHOE
eHTpudyrupoBaHue, KyJbTUBUPOBAHUE KIETOK. H3yuenue ¢huxcuposammvix
Kaemok. DNeKTpoHHas MHUKpockonusi. Kongokanvnas muxpockonus. Bumanvnoe
(MPUNCUIHEHHOE) U3YUEHUE KNEMOK.

JleMoOHCTpauuu

IToptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuubl 1 cxeMbl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOIT»,
«HcTopus pazBUTHS METOZ0B MHKPOCKOTIMHY.

ObGopynoBaHue: CBETOBOH MMKPOCKOIN, MHUKpOIpenapaTbl pacTUTEIbHbBIX,
’KMBOTHBIX U OaKTEpHUaIbHBIX KIIETOK.

[IpakTnueckas pabGora «M3yuyeHue MeTOJOB KJIIETOYHOM OHOJNIOrHH
(xpomarorpadus, asaextpodopes, auddepeHuranbHoe LeHTpUyrupoBaHue,
[TLIP)».

Tema 4. Xumuueckasi OpraHu3anust KJIeTKH

XHMMHYECKUI cocTaB KieTKU. Makpo-, MUKPO- M YJIbTPaMUKPOIIEMEHTHI.
Bona u e€ ponb kak pacTBOpHTEs, peareHTa, yyacTHe B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOperyislyMu. MuHepaibHble BellecTBa KICTKH, UX OHoIornyeckas
poiib. Posib KAaTHOHOB ¥ @aHMOHOB B KJIETKE.

Opranuvueckue BewlecTBa KieTKU. buonoruueckue mnonumepsl. benku.
AMHHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl 6enkoBO# Mosekyinbl. [TlepBuunas
CTpyKTypa Oejika, NenTWaHas CBsA3b. BTopuuHas, TpeTWYHas, 4eTBepTHYHAS
cTpykTypel.  Jlenarypauus. CpoiictBa OenkoB. Knaccudukaims  Oelkos.
buonoruueckue dpyukuuu 6enkon. I1puonsi.



YrieBoasl. MoHocaxapu/bl, 1MCaXapyibl, OJIMIOCaXapy bl U MOJTHCaXapHIbl.
Obwmit  nnan  cTpoeHMs U (U3MKO-XHMMYECKHE CBOMCTBA  YIIIEBOJIOB.
buonoruueckne GyHKUMK YIIIEBOIOB.

Jlunuael. ['mapodunbHo-ruapodobsie coiicTBa. Knaccubukauus TMnumos.
Tpuranuepnasl, dochonunuasl, BockH, crepouibl. Buonornueckue GyHKLHK
munuaoB. O0LmMe cBOHCTBA OHONOrHUeCKHX MEMOPaH — TeKY4ecTh, CTOCOOHOCTD K
CaM03aMBbIKaHHUIO, OJIYTPOHUIIAEMOCTb.

Hykneunoseie kucnorsl. JJHK u PHK. CTpoeHue HYKIEMHOBBIX KHCIIOT.
Hykneorunsl. Tlpunuun xomnnementapuoctu. [Ipasuno Yapradgda. CtpykTypa
HHK — jBoiinas crnimpans. Mectonaxoxaenue u 6uonornyeckue dynximu JTHK.
Buzast PHK. ®yukiuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruveckue cBszu B monekyne AT®.
buonoruueckue Qpynxunun AT®. BoccraHoBiIeHHbIE IEPEHOCUMKH, UX QYHKIIMH B
knerke. [pyeue wykneosuompugpocpamer (HT®). Cexksenuposanue JIHK.
Memoou! ceromuku, mpanckpunmomuxu, npomeomuxi.

CrpykrypHas Guosorusi: Guoxumuveckue ¥ 6GuodusMUecKre HCClieI0BaHNs
coCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl Ouomosiekyin. Moderuposarue
CMPYKMYpolL U GYHKYyutl 6UOMONEKYN U ux Komnaekcos. Komnviomepuoviii ousaiin u
Op2aHUYECKULl CUHME3 OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JemoneTpanun

[loptpetsi: JI. Tloaunr, k. Yorcon, ®. Kpuk, M. Yusnkusuc, P. @paHKIIHH,
®. Conrep, C. INpy3unep.

Huarpammbl:  «Pacnipenenienie  XMMHYECKMX JJIEMEHTOB B  HEXHBOI
npupoze», «Pacnpenesenue XMMUYECKUX HTIEMEHTOB B KMBOM MPUPOJIEN.

TaGauupl u cxembl: «llepuoauveckas TabnuMua XMMHYECKHX JJIEMEHTOBY,
«CtpoeHne Mmonekysbl Bombl», «BelecTBa B cocrae opraHuzMoBy», «CTpoeHHe
MoneKyJibl Oenka», «CTpykTypbl OenkoBOM Mosiekylib», «CTpoeHHe MOoJeKy
yrneBojios», «CTpoeHHe MOJeKys] JHNHA0BY», «HyKjIeHHOBBIE KHUCIOTBIY,
«Ctpoenue monekyibl ATD».

ObopynoBanue: xumuueckas nocyaa 1 06opy10BaHue.

JlaGopaTopuas pabora «OOHapyxeHue GEIKOB C MOMOIIBI KaueCTBEHHBIX
peaKuy.

JlabopaTopnasi pabora  «MccnemoBaHMe — HYKJIEMHOBBIX  KUCJIOT,
BBIICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. Crpoenne u QyHKIHHN KIETKH

Tunbl  knetok: oykapuoTuueckass M mpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHHs KJIETKH.



CTpoenue poKaproTHuecKoit kineTku. Kiierounas cTeHKa GakTepHii U apxew.
OcoBeHHOCTH CTPOeHHsi reTepoTpodHOH M aBTOTPO(HOH NPOKAPHOTHHECKUX
KJIeToK. MecTo ¥ poJib MPOKaproT B OHOLIEHO3aX.

Crtpoenue u GyHKLUMOHUPOBAHUE 3yKapHOTHYECKOH KJIeTKH.
[lnasmatuueckas MemOpana (miasmanemma).  CTpykTypa 1a3MaTU4yecKou
mMeMOpaHnbl. TpaHCHOPT BELIECTB HYEpe3 I1a3MATHHECKYIO MemOpaHy: MacCUBHBIN
(nuddysus, obneruénnas anpdysus), aKTHBHBIA (nepBUYHBIH W BTOPUYHbIN
AKTMBHBIH TpaHcropt). 1loaynpoHKIIaeMOCTh  MeMOpaHBI. Pabora HaTpuii-
KATMEeBOrO HACOoCA. DHAOLMUTO3: MUHOUUTO3, (GarouuTo3. Dk3ouuTo3. Kierounas
crerka. CTpyKTypa ¥ QyHKIMH KIETOUHON CTEHKH pacTeHuH, rpuboB.

[lutonnasma. L{uto3oms. LluTockenet. JIpuxkenue uurtoriazmpl. OpraHoU/IbI
kiaeTkn. OpHOMeMOpaHHBIE OpraHOM/bl KICTKM: SHJOIUIa3MaTH4eckas CeTh
(DI1C), anmapat I'onb/uKH, JIM30COMBI, WX CTPOCHHE H byHkuuu. B3anMocCBs3b
OIHOMEMOPAHHBIX OpraHonioB kKieTku. CTpoeHHe rpaHylIspHOr0 PeTHKYJIyma.
Mexanusm nanpasienus Genxoe ¢ JIIC. CuHTe3 pacTBOPUMBIX OCJIKOB. Cunres
KieTouHblXx ~ MemOpaH. [najkuii  (arpaHyJisipHbIi) 9H/IOTIIa3MATHUECKHU I
petukyiayM. CekperopHasi QyHKIHMs annapara onbuku. Moouguxkayus b6enrkoé 6
annapame ['onvoocu. Copmuposka Oenxkos 6 annapame TI'onvoorcu. Tpancnopt
BellecTB B KjeTke. Bakyomu pactutenbHbIX KieTok. Knetounsiii cok. Typrop.

[lo/yaBTOHOMHBIE ~ OPraHOMIbl ~ KJICTKH: ~ MHTOXOHAPHH,  IUIACTHIBI.
Ipoucxoscoenue mumoxonopuii u niacmud. Cumbuozenes (K.C. Mepeackosckuu,
JI. Mapeynuc). Ctpoenure M (YHKUMH MHTOXOHIPHH M TLIACTHA [lepBuuHbIE,
BTOPUUHBIE M CJIOXKHbIE  MJIACTHbl  (HOTOCHHTE3MPYIOLIMX  JYKapHOT.
X10pomnIacTbl, XPOMOILIACTBI, JIEHKOMIACTbI BRICLINX pacTeHHH.

HememGpanuble opraHonasl kneTku CTpoeHue u (QyHKLUMH HeMeMOpaHHbIX
OpraHOM/I0B KJIeTKH. Pubocomsl. [Ipomedicymounole ¢unamernmeol.
MHUKpO(UIAMEHTbl.  AKMUHOBbIE — MUKPOPUIAMEH ML MpEliieyHble  KIETKH.
Axmunoebie KOMNOHeHMbl Hemblueynblx Kiemok. Mukporpy6ouku. KietouHbld
nentp. CTpoeHuWe M JIBUKEHHE JKIYTUKOB MW PECHUYEK. MukpoTpyOO0UKH
uutonnasmsl. LleHTpuonb. benku, accoyuuposaunvie ¢ MUKpOPUIAMEHMAMU U
mukpompybouxamu. Momopruie beaxu.

Sinpo. O6osiouka sipa, XPOMaTHH, Kapuorjiasma, sApbIlIKK, UX CTPOCHHUE H
dysakuuu. Snepusiid Genkosblit MaTpukc. IIpocTpaHCTBEHHOE paClONOKEHHE
XpoMocoM B uHTepdasHOM sjpe. IyxpomamuH u 2emepoxpoMamun. benku
XpOMaTHHa — THCTOHBL. JuHamuxa A0epHol 0OONOYKU € Mumose. Hoeproiit
mpaHcnopm.

Knerounsle BkiIroueHHs. CpaBHUTE/IbHAS XapaKTEPUCTUKA KJIETOK 3yKapHoT
(pacTUTEIBHOM, KUBOTHOM, TPHOHON).

JleMmoHCTpauHH



[Toptpetsi: K.C. Mepexkosckuii, JI. Maprynuc.

Tabnuubt u cxembl: «CTpoeHue 3yKapHOTHHYeCKOW KieTKn», «CTpoeHue
KMBOTHOM  kileTku», «CrTpoeHue  pactutenbHOM  kieTkw», «CTpoeHue
MHUTOXOHAPUM», «Anpo», «CTpoeHHe MPOKAPUOTUIECKONH KIETKHY.

O6opyoBaHHe: CBETOBOW MHKPOCKOI, MHKpOIpenaparbl pacTHTEIbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenaparbl 0akTepualbHbIX KJIETOK.

JlabopaTtopuass pabora «/3yueHue CTpOeHMS KIETOK pPa3IHYHbIX
OpPraHU3MOBY.

[IpakTHYeckas paGoTa «lI3yueHue CBOMCTB KIETOYHON MeMOpaHbI».

Jlaboparopunasi pabora «MccnenoBanue masMosmusa W Jlenia3Mojiusa B
pacTUTENIbHBIX KIIETKaxX».

IIpakTnueckas  pabora  «lM3yuenue  JBHKEHUsS  LMUTOMIA3Mbl B
pacTUTEIBHBIX KJIETKaX».

Tema 6. OOmeH BemecTB U NpeBpallleHue JHEPIHHU B KJIeTKe

AcCUMUITSILMS M IUCCUMMIISILIMS — JIBE CTOPOHBI MeTadonu3ma. Tunsl oOmeHa
BeILEeCTB: aBTOTPO(MHBIA M rerepoTpodHbIi. YyacTue KHUCIOpOAa B OOMEHHBIX
mpoleccax. JHepretudeckoe obecrneyeHue kietku: npespaiieHne ATD B
oOMeHHBIX mporeccax. @PepMEeHTATUBHBIM XapakTep peakiMi KJIeTOYHOro
metabonu3ma. DepmeHTbI, MX CTpPOEHHME, CBOMCTBA M MEXaHU3M JIEMCTBHUS.
Kodepmentsl. OTauyusi GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. besnku-
aKTUBATOPHl M OENKH-MHIHOUTOpPBL. 3aBMCHMOCTh CKOPOCTH (pepMeHTaTUBHBIX
peakLuii OT pa3auuHbIX (PaKTOPOB.

IlepBuuHBIA CUHTE3 OpraHuMYecKkux BeulecTB B Kietke. dDoTocuHTes.
AHnokcuzennolit 1 oxcuzennolli pomocurnmesz y baxmepuil. Ceemocobuparoujue
nueMeHmbl U NUSMeHMbl PeakyuoHHo20 yermpa. Poib XJI0pornaacToB B rpoiecce
¢dotocunTesza. CeetoBasi 1 TeMHOBast paszpl. Pomoovixanue, Cz., Cy. u CAM-munoi
pomocurnmesa. TlponykTuBHOCTL (poTOCHHTe3a. BiusHue pasnuuHbIX (akTopoB
Ha CKOpoCTh (hoTOCHHTE3a. 3HaUYeHUe (POTOCHHTE3A.

XeMOCHHTE3. PasnooOpasue OpraHu3MOB-XEMOCHHTETUKOB!
HUTpUGUUUpYlolIMe OakTepuu, Kene3o0akrepuu, cepoOaKTepuH, BOIOPOIAHbIE
OakTepuu. 3HaYEHHE XEeMOCUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. [IpojykTel OpoxeHHs MU HX
MCIIOJIb30BAHME YEJIOBEKOM. AHA’poOHble MHMKPOOPraHU3Mbl KakK OOBEKThI
OMOTEXHOJOTUM U BO30yAuTEIN DOJIe3HEH.

AdpobHble OpraHu3MBbl. Jtarnbl YHEPreTU4eCKOro oOMeHa.
[ToaroroBuTenbHbIi dTan. [ nukonn3 — 6eCKUCI0pOAHOE pacilenieHHe III0KO3bI.

Buonoruyeckoe okuciieHUe, WK KJIeTOYHOE JibiXxaHue. Pojb MUTOXOHIpHH B
npoueccax 6uonoruyeckoro okuciaenus. Lluknnueckue peakuuu. OKUCIUTETBHOE
dochopunuposanne. nepeus membpannoeo epaduenma npomonos. Cunmes



AT®: paboma npomonnou AT@-cunmaszel. [lpeumylliecTBa adpoOHOro MyTH
oOMeHa BelecTs rnepeji aHaspoOHbIM. D (eKTUBHOCTH IHEPreTUYecKoro ooMeHa.

JdemoHcTpauuu

[Toprpetsi: k. Ilpuctnu, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Durensrapar, [1. Murtyei, I'. A. 3aBap3uH.

Tabnuipel U cxembl: «DoTocuHTE3», «IHEpreTUdecKui oOMen», «buocuHTes
Oenka», «CtpoeHue GpepmMeHTa», « XeMOCUHTE3Y.

O6opyioBaHue: CBETOBOH MHUKPOCKOI, 00OpyAOBaHUE JUIS NPUIOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHbIX MUKPOIPENapaTos.

JlabopaTtopnas  pabGora  «lI3yyeHue  KaTalUTUYECKOH  aAKTUBHOCTH
GepMeHTOB (Ha NpuMepe aMuJjIasbl WK KaTaiasbl)».

JlaGopaTtopunasi paGora «V3yuyenue (QepMeHTAaTUBHOIO pacllenIeHHs
MepoKCHa BOJOPO/Ia B PACTUTEIIbHBIX U JKUBOTHBIX KJIETKaX».

JlabopaTtopnass pabora «CpaBHeHue rmpoueccoB (oTocHHTe3a ©
XEMOCHHTE3a.

JlaGopaTopHas pabora «CpaBHeHHE MPO1IeCCOB OPOKEHUS U IbIXaHUS».

Tema 7. HaciiencrBennasi HHpopmanus H peajinzanus eé B KileTKe

Peakuuu matpuyHoro cuuresda. [[pUHIIMN KOMIJIEMEHTAPHOCTH B peaklusix
MaTpu4yHOro cuuresa. Peanusaumus HacneacTBeHHONW uH(oOpmauuu. I'eHeTnyeckuit
KoJ, ero cBoicTBa. TpaHckpunuus — matpuuHbii cuHTe3 PHK. [lpunuuns
TPAHCKPHUIILIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJIIEeIbHOCTh, ACUMMETPHYHOCTb.
Cospesariue mampuunvix PHK 6 sykapuomuueckou knemxe. Hekooupyrowue PHK.

Tpancisiuus u e€ aranel. Yuactue tpaHcnoptHbix PHK B 6uocunTese Genka.
Ycnosuss OuocuHTesa Oenka. Koauposanue amuHokucaor. Ponb pubocom B
OuocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2erog. OpraHu3aius reHoma y
MPOKapuoOT U dyKapuoT. Perynsius akTMBHOCTH T'€HOB y IpoKapHoT. ['umoresa
onepona (®. XKakod, XK. Mano). Monrexyrsaproie mexaHusmol s3Kkcnpeccuu 2eHO8 y
sykapuom. Ponv xpomamuna 6 pezyrayuu pabomelr cenog. Perynsius 0OMeHHbBIX
npoueccoB B KieTke. KneTouHsiii romeocTas.

Bupycel — HekneTouHble ()OpMBbI KU3HU U obnurarHeie napasutel. CTpoeHue
IIPOCTBIX MU CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. Kuznennoiil yukn
AHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akxmepuogpazos.
Obpamnas mpanckpunyus, peeepmasa, UHmezpasd.

BupycHelie 3ab0oneBanus yenoBeka, KMBOTHBIX, pactenuit. CITUI, COVID-
19, counanbHble U MEAULIMHCKHE MPOOJEMBbI.

Buoungopmamura: unmezpayus u ananuz 6onswux maccueos («bigdatay)
cmpyKkmypHbix buonozudeckux oanHvix. Hanomexnonozuu ¢ buonozuu u meouyure.
IIpocpammupyemvie gpynkyuu 6eaxkos. Cnocobvl 0ocmasku rekapcme.



JdemoHcTpauuu

[Toptpetsi: H. K. Konsuos, JI. M. iBanosckuil.

Ta6muubl ¥ cxembl: «BuocunTres Genkay, «['eHeTndeckuii kom», «Bupycbi»,
«baktepuodarm».

IpakTuyeckas padora «Co3aaHue MOJIRIIN BUPYCa».

Tema 8. ’KuzHeHHbIH UMK KJI€TKH

KneTounsii LMKI, ero mnepuoasl u perymsiuus. Hurepdasa u MHUTOS.
OcoGeHHOCTH MPOLECCOB, INpoTeKaolmx B uHTepQase. [ToaroroBka KIETKH K
penenuio.  IlpecuHTeTHueCKHH  (NMOCTMHUTOTHYECKHR), CUHTETHYECKUH U
MOCTCHHTETHYECKHH (ITPeMUTOTHYECKH) epro/ibl MHTepdasbl.

Marpuunsiii cunte3 JIHK — pensukauus. [IpuHIMNBL peruiKanin JIHK:
KOMIIIEMEHTapHOCTh,  MOJlyKOHCEPBATUBHBIM ~ CHHTE3,  aHTHIApallIe]bHOCT.
Mexanusm peruikaiu JIHK. Xpomocombl. CtpoeHne XpoMOCOM. Tenomeps! u
Tenomepaza. XpPOMOCOMHBIM HA0Op KICTKM — KapHOTHIL. JunnouaHsid M
rarmioUAHbIA  Habopel  XpomocoM. ['omosorniHble  XPOMOCOMBI. [Tonoseie
XPOMOCOMBI.

Jlenenne kineTkd — MuTo03. CTaguu MHTO3a W TPOMUCXOAALIHE B HHUX
npouecchl. Tunel mMurosa. KapuoknHes M LUTOKMHES. buonoruueckoe 3HavyeHue
MMTO3a.

Peryasuusi MHTOTHYECKOro LMKIA KieTkd. Ilporpammupyemas KieTO4Has
rudesnb — aronTos.

KteTouHoe SApO, XPOMOCOMBI, (YHKIHOHANIbHAS TFeHOMMKA. Mexanusmol
nponugpepayuu, OuhpepenyuposKu, cmapeHus u cubenu knemok. «Llugpposas
Kiemka» — buouHgpopmamuueckue Mooenu HYHKYUOHUPOBAHUSL KIEMKU.

JeMoHCcTpalHH

Tabnuubsl ¥ cxeMbl: «KHM3HEHHBIM MK KIETKW», «MHTO3», «Ctpoenue
xpomocom», «Pernukanns JTHK».

O6opy/10BaHKE: CBETOBOM MHKPOCKOII, MMKPOTIPEnapaThl: «MuT03 B KJeTKax
KOpeLIKa JIyKa».

JlaGopatopnass  pabGora  «M3ydyenue  XpomocoM  Ha  TOTOBBIX
MUKpOIIpernapaTax».

Jla6opaTopuas pabora «HabmoeHne MUTO3a B KIIETKaX KOHYMKA KOPEILIKa
nyka (Ha rOTOBBIX MUKpOIpernaparax)».

Tema 9. Crpoenue 1 GyHKIHH OPraHH3MOB

buonoruyeckoe pa3HooOpaszue OpraHU3MOB. OJIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBbl.

OcoOeHHOCTH  CTPOEHHMsST M KHM3HEIESATeJIbHOCTH  OAHOKICTOYHBIX
OpraHuM3MoB. bakTepuu, apxe, OJHOKJIETOYHBIC rpubbl, OJHOKIETOYHbIC
BOJIOPOCIIH, Jpyrue npoTUcThl. KosoHUaIbHbIE OPraHU3MBl.



B3auMocBsi3b yacTeli MHOrOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl M
cucTeMbl opraHoB. OpraHusMm Kak ejiuHoe 1ejoe. ['omeocras.

Txanu pactenni. Tumbel  pacTuTenbHbIX —TKaHeil: obpa3zoBaresbHasl,
[IOKPOBHAsA, MPOBOAsSLIAs, OCHOBHaf, MexaHuuyeckas. OCOGEHHOCTH CTPOeHHS,
(yHkumMit ¥ pacrionoXkeHus TKaHeil B OpraHax pacTeHHil.

TxaHu KMBOTHBIX M YenmoBeKa. THUITbI )KMBOTHBIX TKaHeil: SMHTeNHANbHA,
COCIMHUTE/IbHAS, MblllIe4Has, HepBHas. OCOOEHHOCTH CTpOeHUs, (DYHKUUHA H
pacrosioKeHHsl TKaHeH B OpraHax )HUBOTHBIX U YeJ0BeKa.

Opranel. BeretatuBHbie M reHepaTiBHble OpraHbl pactenuit. OpraHsl u
CHCTEMBI OPTraHOB JKHUBOTHBIX U 4esioBeka. DyHKIMN OPraHOB M CHCTEM OPraHoOB.

Ornopa Ttena opranusmoB. Kapkac pacrennii. CkeneTsl OfHOKIETOYHBIX W
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbiii W BHyTpeHHHi ckener. CTpoeHue
TUIIbI COEIMHEHUS KOCTEH.

JIBrxeHHWe  opraHu3mMoB.  JIBMKEHHE  OJHOKIETOYHBIX OpPraHU3MOB:
amEbonaHoe, KryTHKOBOE, pecHU4HOe. J[BUKEHHE MHOTrOKIETOYHBIX PACTEHMIA:
TPONMU3MBl M HAaCTUW. JIBUKEHME MHOT'OKIIETOYHBIX JKUBOTHBIX M YeJOBEKa:
MblILeYHas cuctema. Peduiekc. CkeneTHble MbIlIbI U MX paboTa.

[Intanue opranmsmos. Ilorsomende Bombl, yIIEKHCIOro rasa o
MUHEpPANbHBIX BELIECTB pacTeHUsiMU. [IuTanue xuBOTHBIX. BHyTpunonoctHoe M
BHYTPUKICTOUHOE mnHilueBapeHue. [Iutanue mno3BOHOYHBIX KUBOTHBIX. OTHE/bI
MUIIeBAPUTEILHOTO  TpakTa. IlnileBapuTenbHble kenesbl. [luieBapuTesnbHas
cUcTeMa YesloBeKa.

Jbixanue opranu3moB. Jlpixanue pactenuit. JIbIxaHue )KUBOTHBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KieTKH. KoxkHoe nbixanue. JlpixaTenbHas noBepXHOCTD.
Kabeproe u nérounoe apixaHue, [lpIxaHue MO3BOHOYHBIX KUBOTHBIX U YeOBEKA.
OBOJIIOLMOHHOE  YCIOXKHEHHE CTPOEHMS JIErKMX [O3BOHOYHBIX IKHBOTHBIX.
JlbixatenpHas cuctemMa uenoBeka. MeXaHW3M BEHTHISINH JIETKHX y NOTHL |
MmiexonuTaoumx. Perynsuuns apixanus. J{bixatenbHbie 06bEMBDL.

Tpancnopr BemectB y opranuzmMos. TpancrnopTHele cucCTeMBI pacTeHMiA.
Tpancriopr BewlecTB y KMBOTHBIX. KpoBeHOCHas cucTemMa u  ed OpraHsl.
KposeHocHass cucTemMa 1MO3BOHOYHBIX JKMBOTHBIX M 4ejOBEKa. Cepaue,
KPOBCHOCHBIE COCYyZIbl M KpoBb. Kpyru kpoBooGpaiienus. DBOMIOLHOHHbIE
YCJIOXKHCHHUS CTPOCHUSI KPOBEHOCHOM CHUCTEMbI MO3BOHOUYHBIX KHBOTHBIX. PaboTa
cepaua v €€ peryssiuus.

Beinenenne y opranusmos. Bbigenenue Yy pacTteHud. Beigenenue vy
KHUBOTHBIX. COKpaTHTENIbHBIE BaKyOJIHU. Opranbl  BblaeleHuUs. @unbTpanus,
CeKpeLs U 0OpaTHOe BcachlBaHHE KakK MeXaHW3Mbl paGoOThI OpPraHoOB BbIJIEJICHUS.
CBsI3b MOJIOCTH TeNa ¢ KPOBEHOCHO! M BBIJIETUTEHHON CHCTEMAMH. Briienenue y



MO3BOHOYHBIX KUBOTHBIX U yesioBeka. [louku. CtpoeHue U (yHKIMOHHpPOBaHHUE
Hedpona. Ob6pazoBaHue MOYH Yy HeJIOBEKa.

3amTa y OpraHuM3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuid M UMCTHl MPOCTEHIIMX. 3alldTa Yy MHOTOKJIETOUYHBIX pacTeHUH.
Kytukyna. CpejicTBa nacCUBHON U XMMUYECKOH 3aliiThl. DUTOHIUABI.

3ammTa Yy MHOIOKJIETOYHBIX JKMBOTHBIX. [lOKpOBBI M MX IIPOM3BOIHBIE.
3aura opranu3ma ot Oosiesneid. MiMmyHHas cuctema 4venoBeka. Knetounsiil u
ryMOpalibHbIi MMMYHHUTET. BpoxaéHHBIA M NpHOOpeTéHHBIM crneunpuueckui
UMMYHHUTET. Teopusi KioHalbHO-celekTUBHOro ummynurera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnianurensHble OTBEThl OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00J1€BaHUM.

Pazgpaxxumocts u  peryisiiusi Yy  OpraHusmoB. Pasapakumoctb Y
OJIHOKJIETOYHBIX opraHuszMoB. Takcucbl. Pazapaxkumocts u  peryisuus y
pacteHuii. PocToBbIe BellecTBa U UX 3HAUYEHUE.

HepsHas cucrema u pediekropHas peryiasiuus y XUBOTHbIX. HepsHas
cucTeMa U e€ OTJesbl. DBOIIOIMOHHOE YC/I0KHEHUE CTPOEHHUS! HEPBHOM CUCTEMBbI
y KUBOTHBIX. OTJIe/Ibl TOJIOBHOTO MO3ra I03BOHOYHBIX KMBOTHBIX. Peduexc u
pednexropHas ayra. bezycioBHble U yCI0BHbIE pe(IIEKCHI.

['yMopanbHas peryisiius U SHAOKpPUHHAs CUCTEMA JKMBOTHBIX M Ye€IOBEKa.
Kenesbl IHAOKPUHHOM CUCTEMblI M MX TOpMOHbI. JlelicTBHE TOPMOHOB.
B3auMocCBsIi3b HEPBHOM M JHJIOKPMHHOK cucTeM. [ mnoranamo-runodusapHas
cucTema.

JdeMoHcTpaunu

IToprpet: WU. I1. I1aBnos.

Tabmuubl u cxembl: «OQHOKIETOYHbIE BOAOPOCIN», «MHOroKjIeTOYHBIE
Bogopociny, «bakrepun», «[lpocteiimme», «OpraHbl LBETKOBBIX pacTEHHI»,
«CucTeMbl  OpraHOB  [M03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHE
HacekoMbIx», «Tkauu pacrenui», «KopHeBbie cucrembn», «CrpoeHue crelIis»,
«CTpoeHne NHCTOBOW IJIACTHHKM», «TkaHu KUBOTHBIX», «CKejer 4eloBeKay,
«ITumeBaputensHas  cucrema», «KpoBeHocHass cucrema», «JlpixaTenbHas
CUCTEMAY, «HepgHas cucTeMay, «Koxa», «Mpl1ieyHas cucTeMay,
«BbigenurespHas cucTeMa», «DHIOKpHHHAs cucteMa», «CTpoeHHe MBIIIIIbY,
«MUmmynurer»,  «KumednononocTHeie», «Cxema  NUTaHUS ~ pacTEHUI»,
«KpoBeHOCHBIE CHCTEMbI [O3BOHOYHBIX JKUBOTHBIX», «CTpoeHue THIPBIY,
«Ctpoenue mnanapun», «BHyTpeHHee cTpoeHHe HOXKAeBOro 4epss», «HepsHas
cuctema  peid», «HepBHas cucrema  nsarywku», «HepBHas — cucTema
npecMmeikatommxces»,  «HepsHas  cucrema  nTuiy, «HepBHas  cucTema
MIIeKONHUTAarLIMX», «HepBHas cuctema yenoBeka», «Pediexkcey.



O6GopyoBaHKe: CBETOBOH MHKPOCKOI, MHKPOINpenaparhl OAHOKICTOIHbIX
OpraHM3MOB, MHKPOIIPENapaThl TKAHEH, PAKOBMHBI MOJUIFOCKOB, KOJICKIHMH
HACEKOMBIX, MIJIOKOXKHX, XKHBBIE JK3EMIUISIPbl KOMHATHBIX PacTeHHH, repbapuu
pacTeHMil pa3HbIX OT/IENOB, Bl@KHbIC MpernapaThl IKMUBOTHBIX, CKEICTHI
[03BOHOYHBIX, KOJUIEKLIMM OeCrO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4ejloBeKa,
06opy10BaHKe Ul A€MOHCTPALMK TOYBEHHOIO W BO3/IYIIHOTO MHTAHHS pacTeHui,
paciierieHus Kpaxmaia 1 6eskoB 1o JeficTBueM GpepMeHToB, 000py10BaHue s
JIEMOHCTpALIMHU OIIBITOB 10 M3MEPEHMIO KM3HEHHOH EMKOCTH JIETKMX, MEXaHH3Ma
JBIXaTeNbHBIX ABMKEHUN, MO/IENIA FOJOBHOIO MO3ra pa3IMyHbIX )KUBOTHBIX.

Jla6opaTopHas paGota «M3yueHue TKaHel pacTeHNI.

JlaGopaTopHas pa6ora «M3yuenue TKaHe# KUBOTHBIX».

JlaGopaTopuasi pabora «/3ydeHue OpraHoB 1IBETKOBOI'O PACTEHHS».

Tema 10. PazmMHoKeHHe H pa3BHTHE OPraHU3MOB

@opMbl Pa3MHOMEHUsSI OpPraHu3MoB: Oecriofioe (BK/IKOYas BEreTaTHBHOE) H
mosoBoe. Buasl  6ecrosoro  pa3MHOKEHHMsS:  TOYKOBaHUE,  CHOPYJIALH,
(parmeHTalMs, KIOHHpOBAHHE.

[TonoBoe pa3mHoxkenue. [lonoBble KiaeTk, uiu ramertsl. Meiios. Craanu
Meiio3a. [ToBenenue xpomocom B Meiose. Kpoccunrosep. bHONOrnueckui CMbIC]
Meiio3a W TOJIOBOro mpouecca. Melo3 W ero Mecto B JKU3HECHHOM LMKIIE
OpraHU3MOB.

IMpeazapospiiieBoe passutie. I'amerorenes y ®uBoTHbIX. [1osioBBIE Kese3bl.
OGpasoBaHue U pa3BUTHE MOJIOBBIX KieTok. Cniepmarorenes u ooretes. CtpoeHne
[MOJIOBBIX KJIETOK.

OmIo0TBOpeHHe M 3MOpUOHAIBHOE pa3BUTHE HKMBOTHBIX. CriocoObl
OMIOZOTBOPEHHUS: HapyXKHOe, BHyTpeHHee. [lapTeHorenes.

UHauBKIyalbHOE Pa3BUTHE OPraHn3MOoB (OHTOreHe3). DMOpHOJIOTHs — HayKa
0 Pa3BUTHH OpraHusMoB. Mopgoeenes — 00Ha us enasHvlx npobaem smopuonoui.
Konyenyua mopgozenoe u modeau mopgozeneza. Cramun smMOpuoreHesa
KUBOTHBIX  (Ha mnpumepe  Jsrymku). JlpoGnenue. Tumer  gpobieHwus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. Baacmyna, munol
6nacmyn. OcobeHHOCTH ApOOJIeHHS MIIEKONMUTAIOIMX. 3apOo/bllIeBble JIUCTKH
(racTpyasiys). 3aKiajKka OpraHoB U TKaHel U3 3apo/IbILIeBbIX TUCTKOB. B3anmHoe
BIMSHME 4YacTell pa3BMBAIOIIEroCs 3apojbliia (IMOpHOHANbHAS HHIYKLHUS).
3aknagka IUlaHa CTPOEHHsT JKMBOTHOIO KaK  pe3ysibTaT  HepapXHueCKux
B3aMMOJEHCTBUIM reHoB. BiusHue Ha 5MOpUOHAIBHOE pa3BUTHE pPa3IU4HbIX
(haKTOPOB OKPYIKAIOLLEH CPE/IbI.

Poct u passutue kuBOTHBIX. [locTomOpuonanbueii mepuoi. [lpsmoe u
HerpsiMoe  pa3BuTHe. PaszsutHe ¢ Mertamopdo3oM |y OeCrno3BOHOYHBIX M
MO3BOHOYHBIX JKMBOTHBIX. bHojOrMueckoe 3Ha4YeHHE IMPSIMOrO0 M HENpsSMOro



pa3BUTHS, UX pacrpocTpaHeHWe B Mpupoje. THumbl pocTa KUBOTHBIX. DakTophI
peryJisliMi pocTa JKUBOTHBIX U yesioeka. Ctauu nocTaMOPHOHAIBHOTO pa3BUTHS
y JKUBOTHBIX U yesnoBeka. [lepuosbl ontorenesa yenoseka. CtapeHue U CMepTh Kak
OHOJIOrMYeCKHe MPOLECChI.

PasMHOXeHHe W pasBuTHe pacTeHuil. ['amerodputr u cnopodur. Meiio3 B
JKU3HEHHOM [MKie pacteHudi. (OOpasoBaHue crop B Ipolecce Meio3a.
['amerorenes y pacreHuid. OnogoTBOpeHMEe M pPa3sBUTHE PACTUTENIBHBIX
opraHu3MoB. J[BoliHOe OmjIoI0TBOpEeHHE Y 1IBETKOBBIX pacteHuit. ObpazoBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl peryJisiiiii OHTOreHe3a y pacTeHUH U )KUBOTHBIX.

JlemoHcTpauuu

[Toptpetsi: C. I'. HaBamun, X. [lInemas.

Tabnuubr u cxembl: «BereratuBHOoe pa3MHOKeHUe», «Tumbl Oecrnosaoro
pasMHOXKeHUs», «PazMHOKeHHe XJIaMUIOMOHaAbl», «Pa3MHOXKEHUE OIBIIICHBIY,
«PasmHO)eHne ruipb», «Meio3», «Xpomocombly, «l'amerorenes», «CtpoeHue
SULeKIeTKH U criepmaTto3onaa», «OcCHOBHble cTaguu oHTOreHesa», «lIpsamoe u
HenpsiMoe pa3BuTHe», «Pa3BuTue wmaiickoro xyka», «Pa3BuThe capaH4yu»,
«Pa3zButue nsarymku», «J/IBoiiHoe OII0OI0TBOPEHUE Y [IBETKOBBIX pacTeHHI»,
«CtpoeHue ceMsiH OAHOIOJBHBIX U [BYIOJbHBIX pAacTeHUN», «KU3HEHHBIH LMK
MOpPCKOW  KamycTbl», <«OKu3HeHHbIH UMKA  mxa», <«Ku3HEHHBIH UK
nanopoTHUKay, « JKU3HEeHHBIN LIMKIT COCHBIY.

ObopynoBaHue: CBETOBOW MHMKPOCKOMN, MHKpoIpenapaThl SHLIEKIETOK H
CIIEpMaTO30M10B, MOJIe/b «LIMKI pa3BUTHS JISTYILIKK.

JlabopaTopuas pabora «M3yyeHue cTpoeHHUs MOJOBLIX KJIETOK Ha FOTOBBIX
MUKpoOMpenaparax.

IIpakTuyeckas pabora «BbIsiBiIeHHe NPU3HAKOB CXOACTBA 3apojibllien
[MO3BOHOYHBIX KUBOTHBIXY.

JlaGopaTtopnas pabora «CTpoeHuWe OpPraHoB pa3sMHOXKEHMS BBICIHIMX
pacTeHHUN».

Tema 11. I'eHeTuka — HayKa O HAC/JE€ACTBEHHOCTH H H3MEHYHBOCTH
OpPraHu3MoB

Uctopust crTaHOBiIEHWs M pa3sBUTHA TeHETHMKM Kak Hayku. Paboter I
Menpens, ['. ne ®@pusza, T. Moprana. Posib oTeyecTBEHHBIX YYEHBIX B Pa3BUTHH
redetuku. Pa6orel H. K. Konsiosa, H. M. Basunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE MEHETHYECKHUE MOHATHS U CUMBOJIBL. [ OMOJIOrMYHBIE XPOMOCOMBI,
alule/ibHble T'€Hbl, ajbTepPHATHBHbIE NPU3HAKH, IOMWHAHTHBIA W pELEeCCHUBHBIN
MpHU3HAK, TOMO3UIOTA, F€TEPO3UIoTa, YNCTas JIMHUS, THOPHUIbI, TeHOTHUII, (PEHOTHII.



OcHOBHBIE ~ MeTOJBI ~ IeHETHKH:  TMOPUIOJIOrMYECKHH,  [IMTOJOTHYECKHIl,
MOJIEKYJISPHO-T€HETUYEeCKHH.

JleMoHCeTpauuu

[loptpetsi: I'. Menzens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
Basunos, A. H. Benosepckuii, I'. JI. Kaprnieyenko, FO. A. ®unumyenxo, H. B.
Tumodees-PecoBckuii.

Tabnuusr u cxembl: «MeToibl reHeTHKIY, «CXeMBbI CKPEIMBAHUSY.

JlaGopatopnass paGora «/[po3oduna kak OOBEKT TreHEeTHYECKHUX
UCCIIEI0BaHU Y.

Tema 12. 3aKoHOMepPHOCTH HAC/IEACTBEHHOCTH

Monorubpunnoe ckpeumBanue. IlepBelii  3akoH MeHaens — 3akoH
enMHO00pa3us rubpuI0B MePBOro MoKoseHus. [IpaBuio 1oMUHEpPOBaHHS. Bropoii
3aKOH MeHjiens — 3aKOH paclienyeHusi Nnpu3HakoB. L[HTojorMyecKre OCHOBBI
MOHOTHOPHIHOrO CKpeIunBanusi. [ MMoTes3a YUCTOTHI ramer.

AHanusupylouee ckpetrBanue. [IpoMexkyTouHblil XapakTep HacieI0BaHus.
Paciueruienne npu3HaKkoB MpH HEMOJIHOM JJOMMHUPOBAHUH.

Jlurubpunnoe ckpermanue. Tpetuii 3akon MeHzens — 3aK0H HE3aBUCHMOr0O
HacneaoBaHus  npu3HaKoB.  LlWTonOrMyeckue  OCHOBBI  JMIHOPUIHOTO
CKpeLIMBaHHUS.

CuennenHoe nacnenosanue npusHakos. Pa6otel T. Moprana. Cuemniennoe
HAaC/Ie/0BAaHUE TEHOB, HapyIICHHE CLEMJIEeHHs MeXIy reHamMH. XpOMOCOMHas
TEOPHsl HACJIEJICTBEHHOCTH.

I'enerrka nona. XpoMOCOMHbIN MEXaHU3M ONpeesIeH s M0a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOrameTHblii ¥ reteporamerTHslii mon. I'eHeTHueckas
CTPYKTYypa MOJIOBBIX XpOMOCOM. HaciieioBaHue Mpu3HaKOB, CLUETIIIEHHBIX C [TOJIOM.

['eHorun kak nenoctHas cucrema. [1neiioTponus — MHOKeCTBEHHOE NelicTBHe
reHa. MHOXecTBeHHbIH amnenu3Mm. BsauMonelicTBue HeaelbHBIX TI'eHOB.
Kommnnemenrapraocts. Dnncras. [onumepus.

['eHeTHUeCKMI KOHTPOJIL pa3sBUTHS pACTEHMid, KMBOTHBIX M 4yejgoBeKa, a
TaloKe (PU3MOJOIHYECKHX MPOLECCOB, MOBEIACHMS W KOMHHTHBHBIX (GyHKLIMH.
['eHeTHYeCcKMEe MeXaHM3MBI CUMOHOTEHE3a, MEXaHH3MBI B3aUMOJICHCTBHS «XO3SMH
— TapasuT» W «XO39MH — MHKpPOOHWOM». I'eHeTHyeckue acmeKThl KOHTpOJIS W
W3MEHCHUS! HACIIEICTBEHHOH NH(QOPMALIMK B MOKONEHHUSIX KJIETOK M OPraHH3MOB.

JleMoHcTpauuu

[oprpetsi: I'. Menznens, T. Moprat.

Tabnuubl u cxemsi: «IlepBblit 1 BTOPOIi 3aKOHBI Mennens», «Tpetuii 3akon
Mennens», «Ananusupyroliee ckpelmpanuey», «HemomHoe JOMHMHUPOBaHHUE,
«CUerieHHOe HACNe/I0BaHHE [PU3HAKOB Y npo3odunbl», «l'eHeTnka mnomay,



«Kapuotun uenoseka», «Kapuorun Japo3oduib», «KapuoTun — NTHLB,
«MHOX€eCTBEHHBIN ajienu3m», «B3aumMoaencTBHE IrEHOBY.

OGopynoBaHMe: MOjelb JUisi AEMOHCTPALMM 3aKOHOB €AMHOOOpasus
ruOpUIOB TMEpPBOrO IOKOJNEHHMs M paclleruieHus [PU3HAKOB, MOJAeIb s
JEMOHCTpAllMK 3aKOHA HEe3aBMCHUMOrO Haclie/loBaHus NPU3HAKOB, MOIENb JUls
JIEMOHCTpALMK CLEMUIEHHOr0 HacjleJIoBaHusl MPU3HAKOB, CBETOBOH MHKPOCKOTI,
mMukpornpenapat: «Jlpo3opunar.

Ilpakrnueckass pabora «M3ydenue pesylibTaToB MOHOTMOPHU/HOIO
CKpELMBaHUS Y APO30(QHIBI».

IMpakruueckass  pabora  «lM3yuenue  pe3ynbTaToB JIMTHOPUIHOTO
CKpEIIMBaHUs Y IPO30PHIIBI».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYHBOCTH

B3auMmoelcTBHE TeHOTHNa W cpeibl npd  (GOpMUpOBaHMM (DeHOTHNA.
U3MeHYMBOCTD MPU3HAKOB. KauecTBeHHbIE W KOJHYECTBEHHbIE MPU3HAKH. BHbI
M3MEHYMBOCTH: HEHAC/IEJACTBEHHAs U HAC/I€/ICTBEHHAs.

MoanduKalMoHHas M3MeHYUBOCTb. Ponk  cpeasl B OPMHPOBAHWM
MOJM(UKAIIMOHHON HM3MeHYMBOCTH. Hopma peakiuu npu3Haka. BapuaumonHbli
psia M BapuaumonHas kpusas (B. HMoranncen). CBoiicTBa MOAU(PUKALMOHHOM
M3MEHYUBOCTH.

[eHoTUNHYECKass U3MeHUYUBOCTh. CBOWCTBA NFEHOTUITUYECKOH H3MEHUYUBOCTH.
Buibl FeHOTUITMYECKOH M3MEHYMBOCTH: KOMOMHATHBHAS, MyTAllHOHHAS.

KombuHaTHBHAS M3MEHUMBOCTH. Meio3 W I0JOBOM Ipolecc — OCHOBA
KOMOMHATUBHOM M3MEHUMBOCTH. Posib KOMOMHATHBHOM M3MEHYMBOCTH B CO3aHNH
reHeTHYecKoro pazioobpasus B npejeax 0qHoro Buaa.

MyTaunMoHHas W3MEHYMBOCTb. Bubl MyTalMH: TreHHbIE, XPOMOCOMHBIE,
reHoMHble. CrOHTaHHBlE MW  WHAYLMPOBaHHble  MyTalUWW. SlaAepHbie U
nuTomazmMarrdeckue Mytauun. CoMaTHdeckue M mosioBble MyTauuu. [IpHanHbl
BO3HMKHOBEHMsT MyTauuii. Myrtaredbl W MX BIMSHHE Ha OpraHu3Mbl.
3aKOHOMEPHOCTH MYTALMOHHOro npoiecca. 3aKOH IOMOJIOrMYECKUX PpsIOB B
HacieacTsenHoi uamenuusoctu (H.M. BaBunos). BueszepHas M3MEHUHMBOCTH U
HACJIeJICTBEHHOCTh.

Dnucenemuxa U INULCHOMUKA, PONb  INUSEHEMUYECKUX —(pakmopos 6
Hacned08aHUU U USMEHYUBOCMU (heHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JleMOHCTpalHU

[Toprpetsi: I'. ne ®pu3, B. Moranncen, H. 1. Basunos.

Tabauusl ¥ cxembl: «Bumbl  usMenuuBocTH», «MoauduKalMoOHHas
W3MEHYUBOCTHY, «KomOuHaTruBHas W3MEHYHUBOCTBY, «Meito3»,

«OrutonoTBopenney, «'eneTndeckue 3abo1eBanus YenoBexka», «Bumbl MyTaLMmi».



ObGopynoBaHue: xuBble M repdapHble IK3EMIUISPbl KOMHATHBIX pPAacTEHUH,
puCyHKH (poTorpapuu) )KMBOTHBIX € Pa3IMYHBIMU BU1aMH U3MEHYMBOCTH.

JlaGopaTopnas pabora «Hcenenosanue 3aKOHOMEPHOCTEHN
Moau(UKALMOHHON u3MeHuuBOCTH. [locTpoeHue BapuallMOHHOrO psaa U
BapUALIMOHHOW KPUBON».

IlpakTuueckas paGora «Myrauuu y Japo3oduiabl  (HA TOTOBBIX
MHUKpoOIperaparax)».

Tema 14. I'eHeTHKA Ye/l0BeKA

Kapuorun uenosexka. MexayHapoaHas nporpamMma Hccle[JOBaHUs TreHoMa
yejnoBeka. MeToasl  M3y4yeHMsl TEHETUMKHM  4YelloBeKa: TeHeaJlorHYecKui,
ONM3HELIOBBIH, LIUTOT€HETUYECKUH, MOMYJISLIUOHHO-CTaTUCTUUECKUH,
MOJIEKYJISIPHO-F€HETUYECKUH. CoBpemenHoe orpejeneHue FeHOTHIA:
[IOJJHONEHOMHOE CEKBEHUPOBaHWE, '€HOTUIIHPOBAHUE, B TOM YHMCJIE C MOMOILKIO
[TLP-ananu3a. Hacneacteennslie 3aboeBanus yenoBeka. ['eHHble 1 XpOMOCOMHbBIE
Oone3nu uyenoBeka. bone3HW ¢ HACIEACTBEHHOW IPEAPACOIOKEHHOCTBIO.
3HauyeHUe MEJMIIMHCKON IeHeTUKHU B MPeOTBPAllleHUH U JIEYEHHH I'eHEeTHYECKUX
3aboneBaHuii uenoBeka. MeaMKO-reHeTHYECKOe KOHCYJIbTHpoBaHue. CTBOJIOBbIE
kneTku. ITonaTue «reHetTuueckoro rpysa». DTUUYECKHUE acleKThl MCCIIE0BaHUN B
00J1aCTH pelaKTUPOBaHUsl FTeHOMAa U CTBOJIOBBIX KJIETOK.

['eneTnyeckue (axkTopbl MOBBILIEHHOH YYyBCTBUTEILHOCTH 4YeJIOBEKa K
(Gu3nUecKoMy ¥ XHMHUYECKOMY 3arpsisHEHHUIO OKpYy)Karoiiei cpeibl. [ eHeTnyeckas
MpeapacroOKEeHHOCTh YeJIOBEKa K MaTOJOTHSIM.

JdemouncTpanuu

Tabnuusl u cxemsl: «Kapuortun yenoseka», «MeToibl U3yYEHHS] F€HETHKH
yenoBeka», «l'eHeTuyeckue 3aboneBaHus YeI0BeKa».

IIpakTnyeckas pabora «CocraBiieHue U aHAJTU3 POJAOCIOBHOMY.

Tema 15. Cenexkumnsi opraHuzmMoB

JlomecTHKanuss M cenekuus. 3apoXkJEHUE CeJIeKIMM M JIOMECTHKALMH.
Yuenne H. WM. Bapunosa o IleHTpax NpOUCXOXKIEHUS M MHOrooGpasus
KyJIbTYPHBIX pacTeHWH. Ponb cejeKuuM B CO3JaHUM COPTOB PAaCTEHH#l W TOPOJ
KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH TOMOJIOTHYECKMX pS/IOB B
HacleJACTBeHHOM u3MeHuuBoctH H. WM. BasunoBa, ero 3HavenHue Juig
CEJIEKLIMOHHON paboThl.

MeTtobl  cenekuMoHHOH paborbl. McekyceTBeHHBIH 0TOOP: MaccoBblif U
UHIMBUAYAJIbHBIA.  DTarlbl KOMOMHALMOHHOW  cenekuuu.  Mcnbitanue
MPOU3BOAMUTENECH 1O MOTOMCTBY. OTOOp MO TE€HOTHUIY € IIOMOLLBIO OLIEHKH
(enoruna noromcTBa M 0TGOP MO TEHOTHITY € MOMOIIBIO aHanu3a JJHK.

MckyceTBeHHBIH — MyTareHes  Kak — METOJA  CEJIEKUMOHHOH  paGoTsl.
PaaniOHHbIA U XMMUYECKUH MyTareHe3 Kak HCTOYHMK MYyTalUi Y KyJIbTYPHBIX



(dopm opranu3moB. Mcrmonb3oBaHWe TEHOMHOTO peIaKTHpPOBaHHS M METOJOB
pekoMmOuHaHTHBIX JIHK 1 nonydenust MCX01HOro MaTepuasa i CeJeKLUH.

[Tonyuenue MOJIUMJION0B. BuyTtpuBuaoBas rudbpuanu3ams.
bauskopoacTBeHHoe — ckpeluuBanue, uaM  uHOpuaumur.  HepoacteenHoe
CKpellMBaHue, uiau aytopuauHr. ['ereposuc u ero npuuusbl. Mcnosnb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rudpuauzauus. [Ipeononenue Oecruioaus
MEKBUI0BbIX TMOpHI0B. JloCTHIKEHUS CeNIeKIIMU PACTEHU M U KUBOTHBIX. «3enénas
PEBONIOYUA.

CoxpaHeHue U U3yuYEHHE MeHEeTHUUYECKUX PECYpPCOB KYJbTYPHBIX PacTEHUH W
UX  JUKUX  pOJIMYeil A  co3daHMsi  HOBBIX  COPTOB M TI'MOpHUIOB
CEJIbCKOXO3SMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaenenue
2EHEMUYECKUMU Pecypcamil CelbCKOXO3AUCINEEHHBIX U NPOMBICA0BbIX IHCUBOMHbBIX
8 Yenax YAVHUICHUS CYUeCMBYIOUUX U CO30AHUA HOBbIX NOPOO, TUHUU U KPOCCOB, 6
MOM YUCNe € NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUll,
nepedossIx uoetl U NePCNeKMUEHBIX MEXHON02UIL

JdemoncTpauuu

[Toprpers: H. Y. Basunos, U. B. Muuypun, I'. JI. Kapneyenxo, II. I
Jlykbsinenko, b. JI. Actaypos, H. bopaoyr, /1. K. benses.

Tabnuupbl u cxembl: «LIeHTpbl NPOUCXOKACHUSI U MHOT000pa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMUYECKUX PsIOB B HACIEACTBEHHOW W3MEHUYHUBOCTHY,
«Metonel cenekuumny, «Otaanéunas rudpuausanus», «Myrareses».

JlabopaTopnas pa6ora «/3yueHue copToB KYJIbTYPHBIX PACTEHHUH U MTOPOJI
JOMAIIHUX KMUBOTHBIX).

JlabopaTopuasi pabora «M3yuenue MeTO10B CeNEKLIMU PACTEHUI».

[IpakTHueckas padora «lIpuBrBka pacteHuin».

Ikekypeusi «OCHOBHbIE METO/IbI M JOCTHKEHMS CeJICKLMU pacTeHUH U
KUBOTHBIX (Ha CEeJICKIIMOHHYHO CTaHIMIO, MJIEMEHHYO dhepmy,
COPTOUCIIBITATEIbHBIM  Y4aCTOK, B TeIUIMYHOE XO3siCcTBO, B J1a0OpaTOpHIO
arpoOyHUBEPCUTETA UJIU HAYYHOI'O LIEHTPA)».

Tema 16. BuorexHo/10rust 1 CHHTETHYeCKasi OHOIOT U

OObexThbl, HCIONb3yemMble B OHOTEXHOJOIMH, — KJIETOYHbIE U TKAHEBbIE
KYJBTYpHI, MUKPOOpPraHHU3Mbl, UX XapaKTepUCTHKa. TpaauunoHHas
ouotexHojorusi:  xjebGomneyeHue, MOJy4YeHUE  KHUCIOMOJIOYHBIX  IPOJYKTOB,
BUHOJeAHe. MukpoOuosorndeckuii cunre3. OO0BEKTbI MHKPOOMOJOrHYECKUX
TexHojorui. [IpoussoacTeo Oenka, aMMHOKMCIIOT U BATAMHHOB.

Coznanve TEeXHOIOTMi U MHCTPYMEHTOB LieJIeHANPaBICHHOIO M3MEHEHHUs M
KOHCTPYUPOBAHUSI NT€HOMOB C 11€JIbIO 11OTYUYEHUs OPraHu3MOB U HX KOMIIOHEHTOB,
COJIepIKallMX He BCTpeyaloluecs B Npupo/ie OMOCUHTETHYECKHUE Iy TH.



Kilerounass uHxkeHepusi. MeTobl KyJbTypbl KJI€TOK M TKaHeW pacTeHUU U
KUBOTHbIX. Kpuobanku. Comaruyeckass rubpuauzanmss M COMaTHYECKUH
smOpuorene3. Mcnonb3oBaHue ramiouioB B CeleKUUM pacTeHuid. [lonyuenue
MOHOKNOHANbHBIX aumumel. Hcnonv3oeaHue MOHOKNIOHANbHBIX U NONUKIOHATbHBIX
aumumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpeHHe. PeKOHCTpyKIIus
SAULIEKJIETOK M KJIOHUPOBAHWE KUBOTHBIX. METO/I TpaHCIIaHTAUUK SJeP KIETOK.
Texnonozuu 0300pOo6IeHUA, KYAbMUBUPOBAHUSL U  MUKDOKIOHATLHO2O
PA3ZMHOMNCEHUS CeNbCKOXO03AUCMBEHHBIX KV IbMYP.

XpomocoMHasi M reHHass MHXKeHepus. MCKycCTBEHHbIW CUHTE3 reHa U
KoHcTpyupoBaHue pekoMouHanTHbIX JIHK. Cozdanue mparnceennvix opeanuzmos.
JlocTvKeHWst W MEpCIEeKTHBbl  XPOMOCOMHOW M T@HHOM  MHKEHEepHH.
DKOJIOTHYECKHUE U ITUYECKHE MPoOieMbl TeHHON HHIKEHEPHH.

Meaununckue 6uorexnonoruu. [locrrenomuas undponas meaununa. [L[P-
AvarHoctuka. MeTraOonoMHbIA aHanu3, TeHOLCHTPUYECKUH aHalIM3 TNpoTeoma
YejoBeKa JUIs OLEHKHM COCTOAHMs €ro 310poBbs. Mcnosnb3oBaHue CTBOJOBBIX
kjaeTok. TaprerHas Tepanusi paka. 3D-OnounxkeHepuss Juisi  pa3pabOTKH
(yHIaMEHTaIbHbIX OCHOB ME/MIIMHCKUX TEXHOJOIUHM, CO3JaHus KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJOIMH TpEXmMepHOro OGMONpUHTMHIA U ckadoaauHra
JUISL pellIeHusl 3a/1a4y NepcoHalIu3UPOBAHHON MEIMUMHBI.

Co3naHue BEKTOPHBIX BakKLUMH C LeJblo obecrniedeHusi KOMOMHHPOBAHHOM
3amuTel OT BO30yautenein OPBU, ycranoBieHue MonexkyJIsipHBIX MeXaHM3MOB
dyuxunonupoBanusi PHK-coznepkaimx BUpYCOB, BBI3BIBAIOIIMX 0COO0 OMacHbIe
3a00eBaHUs YeJIOBEKa U JKMBOTHBIX.

JdemouncTpaunu

Tabmuuel u cxembl: «Mcnosnb3oBanne MUKPOOPraHU3MOB B MPOMBIIIJIEHHOM
npou3BoJCTBEY, «KiieTounas nnxeHepus», «['eHHast UHIKEHEPUS.

JlaGopaTopnasi paGora «/3yueHune 00bEKTOB GHOTEXHOIOTUNY.

IlpakTnueckas padora «llonyueHne MOJOUHOKUCIIBIX TPOITYKTOBY.

Jkekypensi  «buoTexHonmorus — BaXkKHe#Ilas NPOU3BOAUTENbLHAS CHIA
COBPEMEHHOCTH (Ha OMOTEXHOIOrHYEeCKOe MPOU3BOJACTBO).

11 KJIACC

Tema 1. 3apoxkaenne u pa3zBHTHE JBOJIOUHOHHBIX NpeICTABJIEHHIl B
OnoJsiorum

OBomouunonHas Teopusi Y. Jlapsuna. [Ipeanochblnky BO3HUKHOBEHHUS
napBuHu3Ma. J)Ku3Hb U Hay4Has aestenbHocTsh Y. Jlapsuna.

JBrxyue cuibl aBomoLnk BUA0B 1o Y. Jlapsuny (BbicOKas HHTEHCHBHOCTb
PasMHOXEHHMA  OpraHM3MOB, HAC/IEJCTBEHHass W3MEHYMBOCTh, Oopnba 3a
CyLI1eCTBOBaHHE, €CTECTBEHHBIW U MCKYCCTBEHHbBIH 0TOOP).



Odopmienne cunrerrueckoi teopun sBomouuu (CTD). HedrtpanbHas
teopusi dBomouun. CoBpemeHHas IBOMIOLMOHHAs  Ouonorus. 3Ha4yeHHE
IBOJTIOLMOHHON TeOopUH B (OPMUPOBAHUH €CTECTBEHHO-HAYUHOM KapTHHBI MUpA.

JlemoHcTpauuu

[Toptpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Kiosbe, Y. [lapsun, C. C. YerBepukos, Y. W. llImansraysen, Jx. Xonnein, /1. K.
benses.

Tabmuupr u cxemb: «Cucrema sxuoi mnpupoisl (no K. JlnHuew)»,
«JlectHuua skuBbIX cymiectB (o Jlamapky)», «Mexanusm (GopMHpOBaHUS
npucrnocobyiieHuit y pacteHud W kuBOTHbIX (nmo Jlamapky)», «Kapra-cxema
mapuipyta nyteiiectsus Y. Jlapsuna», «Haxoaxu Y. JlapBuna», «®@opmbl 00ps0ObI
3a cyulectBoBanue», «llopoabl ronybeit», «MHoroobpasue KyJabTypHbIX (DOpM
KarmycTb, «I1opo/ibl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BH/IOB
(mo Y. HdapBuHy)», «Cxema COOTHOLUEHMsS [ABMXKYLIMX CHJI IBOJIOLHNY,
«OCHOBHbIE MOJIOKEHUSI CHHTETUYECKOM TEOPUH IBOJIIOLIMHY.

Tema 2. MUKpPOIBONIOLUHUS H €€ pe3y/ibTaThl

[Tonynsiuust Kak 3JaeMeHTapHas eauHuua 3Bostolu. CoBpeMEHHbIE METO/IbI
OLIEHKH T€HEeTHYEeCKOro pa3zHooOpa3zus M CTPYKTypbl nomynsuui. HMsmenenue
reHooHIa TOMYJSALUMM KaK 3JEMEHTApHOE OJBOJIOLMOHHOE sBJIEHHE. 3aKoH
reHeTuyeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DneMeHTapHbie (aKToOphbl (JBHXKYIIME CHJIbI) 3BOMOUMK. MyTalMOHHBIN
npouecc. KomOunaruBHas wu3MeHuMBOCTb. Jlpeiip reHoB — ciydaiiHble
HEHANpaBlieHHble M3MEHEHHMs 4acToT amieleit B nomynsuusx. ekt
ocHoBartensi. JDghgexm Oymovinounoco eopiaviuika. CHUNCEHUE 2SeHEeMUYECKO20
pazHoobpazus: npudumsl u creocmeus. llposerenue >¢hexma Opeiipa 2enos 6
bonvuwiux  u  manelx  nonyasyusx.  Murpauuu.  M3ondums  nomysisuMi:
reorpaduueckas (IpocTpaHcTBeHHas1), Ouosoruueckas (pernpoayKTuBHas).

EctectBennbiii oTOOp — HanpaBiastoumi ¢Gaktop 3BomoLUU. DOpMEI
€CTeCTBEHHOro  orTbopa:  JBWKYIIMH, CTaOMIM3MPYIOLIMHA,  pa3pbIBArOIIKH
(am3pyntuBHbiii). [lonoBoii oTbop. BO3HMKHOBEHHWE W IBOJIOLMSA COLMAIBHOIO
MOBE/IEHUs IKUBOTHbIX.

[TpucrnocoGIeHHOCTh  OPraHU3MOB — KaK  pe3yjbTaT  MHKPOIBOJIOLIMH.
BO3HUKHOBEHHE  MPHUCIIOCOONEHUIT y  opraHusmoB.  Apomopdo3pl  H
uaunoananTauuu. [Ipumepsl npucnocodsieHuii y opraHu3MoB: MOP(HOIOruyecKue,
¢u3rosornyeckme, OHMOXUMHUECKHE, MOBEACHYECKHE. OTHOCHUTENILHOCTD
MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bux, ero kputepur M CTpyKTypa. BuaooOpasoBanue Kaxk pe3yibTat
MUKpO3BOIIIOLKMK. M3omsiius — KiaoyeBoil (aktop BuaooOpasoBanus. [lytu u
CIOCcO0bI BU1000pa3oBaHus: alaonaTpuyecKoe (reorpaguueckoe),



CUMIIAaTPUUECKOe (aKxonoruyeckoe), «MTHOBEHHOE (monumnIouIM3aLms,
rubpuau3anus). JJnuTenbHOCTh BOTIOLUOHHBIX ITPOLECCOB.

MexaHu3Mbl GOPMUPOBAHHUS OHOJIOTMUYECKOro pazHooOpasusi.

Ponb 3BomoUMOHHOM Ouonorun B pa3paboOTKe HayuyHbIX METOOB
coxpaHeHus: OruopazHoodpasus. MUKpPOIBOIIOLUS ¥ KO3BOJIIOLMS 11apa3sUTOB U UX
x03s1eB. MexaHu3Mbl HOPMHUPOBAHUS YCTOHYHUBOCTH K aHTUOMOTHKAM M CIOCOOBI
6opbObI C HE.

JdemoHneTpanuu

[Toptpetsi: C. C. UeTBepukos, D. Maiip.

Tabmuubl u cxeMbl: «MyTalmoHHass M3MeHYMBOCTHY, «llonynsiuuonHas
CTPYKTypa Bua», «Cxema nposiBiieHus 3akoHa Xapau—BaiinOepra», «/Buxyiiue
CHJIbI 3BOJIIOLUKY, «DKOJOrM4ecKas U30JiLUs MOMyJsMi CEeBaHCKON (openuy,
«['eorpadmueckas M30IALMA  JTUCTBEHHHUIIBI CHOMPCKOW W JTMCTBEHHMIIBI
naypckon», «llonynsiuMoHHbBIE BOJIHBI YMCIEHHOCTH XUIIHUKOB U KepTB», «Cxema
JNeHCTBHS ecTeCTBEHHOro otbopa», «®Dopmbl GoprObI 3a CylllecTBOBAHHE,
«HnnycrpuanbHelil Menanu3m», «KuBble uckonaeMbie», «[lokpoBuTenbCcTBEHHAS
OKpacka YKUBOTHBIX», «[Ipenynpexaatoias OKpacka KUBOTHBIX),
«Duznonoruyeckue anantauuu», «lIpucrnocobieHHOCTs OpraHu3sMoB U eé
OTHOCUTENBHOCTbY, «Kputepun Buza», «Buabl-nBoiiHuku», «CTpyKkTypa BUAa B
npupozae», «Cnocobsl BuaoobpasoBanus», «l'eorpaduueckoe BuOOOpazoBaHue
TpEX BUIOB JaHJbIIIEH», «DKOJIOrHYecKoe BUA000pa3oBaHHWE BHIOB CHHHUID),
«[Tonunouasl pacrenuity, «KanyctHo-peaedHsiii rudbpum.

ObopynoBanue: repbapuu pacTeHUM, KOIEKIIMH HACEKOMBIX, Yy4ela ITHI] U
3Bepell C MpUMEpaMu pa3IMyHBIX MPUCTIOCOONEHUH, Yydena NTHL M 3Bepei
pasHbIX BHJOB, repbapuu pacTeHud ONU3KUX BHIAOB, OOpa30BaBLIMXCS
Pa3IUYHBIMU CIIOCOOAMH.

JlabopaTopnasi pabora «BbisiBjleHHe H3MEHUYHMBOCTH Yy 0C00eil 0HOro
BUIAY.

Jlabopatopnas  pabGora  «llpucrniocobieHuss  OpraHusmMoB M MX
OTHOCHUTEJIbHAS 11eJ1eCO00Pa3HOCTbY.

JlaGopatopuasi pabGora «CpaBHeHue BUJIOB 10 MOPQOJOrHUECKOMY
KPUTEPUION.

Tema 3. Makpo3Bo/IIOLIHA H €€ pe3y/IbTaThl

Meroabl  u3yueHus makpossomouuu. [laneoHTonoruueckue  MeTOMbI
u3yueHuss sBomouMd. Ilepexoanbie ¢dopmbl W (unoreHeTuHeckue  psizibl
OpraHU3MOB.

buoreorpaduyeckne meronnl usyueHus osBomoiu. CpaBHeHue (IOPHI H
(ayHbl MaTepMKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emnu. Bussi-
SHAEMHKHU U PEIHKTBI.



OMOPHOJIOrHYecKHe U CPaBHUTEIbHO-MOP(OIOrHYeCKHe METOJIbl H3yYeHHS
3BOJIOLMHU. ['eHeTHyecKWe MeXaHW3Mbl IBOJIIOLMHM OHTOINE€He3a M TOsBJICHHS
9BOJIIOLIMOHHBIX ~ HOBIUECTB.  [‘OomMojoruvHble W aHaJlOrM4Hble  OpraHbl.
PynumeHTapHble  opranbl M araBu3Mbl.  MoJeKyJIsipHO-TeHETHYECKHE,
OMOXUMHUYECKME W  MareMaThyeckue  METOAbl  M3YyYeHHS  IBOJIIOLHMH.
['omosiornuneie reHbl. CoBpeMeHHbIe MeTOJbl MOCTPOeHHs (PUIOreHeTHYECKUX
J1€PEBLEB.

XpOMOCOMHBIE MYTALIUK H IBOJIIOLIMAS FTEHOMOB.

O6uiue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMOUNK. [IpuHyun cmenvl @yHKyul.
Heobpatumocts 3BosOLMH. AnanTuBHas paavanys. HepaBHOMEpHOCTH TEMIIOB
IBOJIOLMH.

JleMoHCTpan UK

[Toprpetsi: K. M. Bap, A. O. Kosanesckuii, @. Miosuiep, O. I'ekkelb.

Tabuuubl U cxeMbl: «DUTOreHETUYECKHIH pAa OWAAW», «APXEONTEPUKCY,
«3Bepo3ybbie  smepb»,  «Crerouedansy,  «Punnopute»y,  «CemeHHbie
nanopoTHuKW», «buoreorpaduueckue 30HbI 3emin», «Jlpedd KOHTHHEHTOBY,
«Penukte», «HauyanpHble cTaguy 3MOpPUOHAIBHOIO pa3BUTHUS MO3BOHOYHbIX
KUBOTHBIX», «[ OMOJIOrHYHBIE ¥ aHAJIOTWMYHblEe OpraHe», «PyIUMEHTHI,
«ATaBu3Mbl», «XpOMOCOMHBIE HabOpbl 4YelnoBeka M MMNaH3ze», «l1aBHbie
HanpaBJeHHUs IBOJIOLMHIY, «OO0LIHE 3aKOHOMEPHOCTH 3BOJTIOLIMY.

OO6opyioBaHWE: KOJUIEKIMH, repOdapuu, MyJISHKM HMCKOMaeMbIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTHUHBIX, AHAJIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBM3MOB, KOJUIEKLIMH HACEKOMBbIX.

Tema 4. IlpoucxosxkaeHne 1 pa3BuTHe KU3HU HA 3emuie

Hayunble TUMoTE3bl MPOUCXOJKIEHMs KM3HM Ha 3emse. AbuoreHes u
naHcrepMus. JloHaydHble TPEACTABIEHHS O 3apOXKIACHUH KU3HU (KPEealnoHU3M).
['MroTesa MOCTOSHHOTO CAMO3apOKIEHHUS KU3HU U €& ornpoBepikeHue onbiTamu O.
Penn, JI. Cnannanuanu, JI. [Tactepa. [Tpoucxoxk/ieHre JKU3HUA U aCTPOOHOIIOTHS.

OcHOBHBIE 3Tarnbl HeopraHu4ecKom 9BOJIIOLIUH. [InanerapHas
(reonoruueckasi) sBoyoLMsA. XHUMHYecKas IBOMOUMSA. AOHMOreHHBIH CHHTE3
opraHuMueckux BellecTB M3 HeopraHuueckux. Ombit C. Musepa u I, HOpu.
O6pa3oBanue TnoJauMepoB K3 MoHoMmepoB. KoanepsatHas runoresa A. H.
Onapwuna, runoresa nepsuyHoro Oynbona /Lk. XosjenHa, reHeTUYECKas rumnoresa
I. Mémnepa. PuGosumbl (T. Yek) u rumoresa «vupa PHK» V. I'unbepra.
dopmupoBanre MeMOpaH ¥ BOSHUKHOBEHHUE MPOTOKIICTKH.

Ucropus 3emnu u Metoiabl e€ usydenus. Kckonaembie opraHudeckue
octaTkd. IeoxpoHomorusi W e wmeroasl. OTHocuTenpHas W abCONOTHAS
reoXpoHoJIorus. I 'eoxpoHonoruyeckas 1ikaia: 30Hbl, 3pbl, IEPHOBI, IMOXH.



HavanbHble sTanbl opraHuueckoil sBomouuu. [losBieHre W IBOIOLUS
MEPBBIX KIETOK. DBOMOLUS MeTabonu3ma. BO3HUKHOBEHME TEPBBIX 3KOCHCTEM.
CoBpemeHHbIe MUKPOOHbIE OMOTUIEHKH Kak aHajlor MepBbIX Ha 3emie cooOIIecTB.
Crpomaronutel. [TpokapuoTel U 3yKaproThI.

IIpoucxoxaeHue sykapuoT (cumbuoreHes). DBONOIUOHHOE TIPOMCXOKICHHE
BHPYCOB. IIpoMcxokaeHne MHOrOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIII MHOI'OKJIETOUHBIX OPraHU3MOB.

OcHOBHbIE 3Tanbl 3BOJIOLMH BHICHIMX pacTeHuil. OCHOBHBbIE apoMOp(hO3bI
pactenuii. Bbixon pacrenuit Ha cywy. [losBneHue CrOpoBBIX pacTeHHi u
3aBoeBaHHe UMK Ccyiud. CemeHHble pacTeHusi. [IpoucxokjieHue 1BETKOBBIX
pacTeHui.

OcHoBHbIE STalbl 3BONIOLMK JKMBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl
KMBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — NOSIBIEHHE COBPEMEHHBIX
TUnoB. [lepBbie XopaoBble *KHUBOTHBIE. JKU3HB B Boje. DBOMIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne amdubuit u pentunuii. [IpoMcxokaeHHEe MISKONUTAIOLMX H
ntuil. Ilpunnmn  kmoveBoro apomopdo3a. OcBoeHue Oecro3BOHOUHBIMH U
MO3BOHOYHBIMH )KMUBOTHBIMH CYILIH.

Pasutne xu3Hu Ha 3emse Mo spaM M mepuoiam: apxeil, MpoTepo3Oii,
najueo3oi, Me3030M, KalHo3oit. OOwas XxapakTepucTMKa KiuMara H
F€0JIOrMYeCKUX mnpoueccoB. [losiBieHHe W paclBeT XapaKTepPHBIX OPraHH3MOB.
YrieobpasoBanue: ero ycioBus U BIMsHUE Ha ra30Bbli cocTaB atMochepsl.

MaccoBble BHIMHpaHHs — JKOJIOIHYeCKHe KPU3UChI Mpomwioro. ITpuunHbl 1
CJIE/ICTBUsI MacCCOBBIX BbIMUpaHHH. COBPEMEHHBIH 3KOIOIHYECKHII KPHM3HC, €ro
ocobenHocTH. [Ipobnema coxpanenus 6Guopaznoobpasus Ha 3emie.

CoBpeMeHHas cucTeMa OpraHuueckoro Mupa. [IpuHLHITBI KnaccuuKaluu
opraHu3moB. OCHOBHbIE CUCTEMATHYECKHE IPYIINbl OPraHM3MOB.

JleMoHeTpaunu

[oprpetsi: ®@. Penu, JI. Cnannanuanu, JI. Tacrep, U. . Meunukos, A. U,
Onapun, Lx. Xonneitn, I'. Ménnep, C. Munnep, I'. [Opu.

Tabmuusr u cxemsr: «Cxema onbita @. Pemuy, «Cxema omnbita JI. [Tactepa no
M3yHdeHHIO camo3apoxkaeHus ku3Hu», «Cxema onbita C. Mumnepa, I. IOpu»,
«JTanbl  HEOPraHW4ecKo  sBoOUMM»,  «[eOXpOHOIOrMYecKas LKana»,
«HauanbHele 3Tanbl opraHMueckoil 3BomoLny, «Cxema 0Opa3oBaHUs 3yKapHOT
nyTéM cumOuorenesa», «Cuctema KuBOH mpupoas», «CTpoeHue BHpycay,
«ApoMopho3el  pacTeHHi», «PunnoduTBY, «OIHOKIETOYHBIE BOJIOPOCIIHY,
«MHOrokjeToYHble  BOAOPOCINY, «MXn», «ITanopotuukuy», «l onocemeHHble
pacteHus», «OpraHel LBETKOBBIX pacTeHuiy, «Cxema pPa3sBUTHUS KUBOTHOT'O
MHpa», «Apomop}o3bl KUBOTHBIX», «lIpocTeiiimer, «KuieyHononocTHeIey,
«ITnockue 4epBU», «YneHucroHorue, «PbIOBIY, «3eMHOBOIHBIEY,



«IIpecmbikatomuecs», «lItuney, «Mnekonuraonmey, «Pa3BuTHe KHU3HM B
apXxencKou spe», «Pa3sBUTHE KU3HU B IPOTEPO30MCKON dper, «Pa3BuTue KU3HU B
naneo30icKoi spe», «Pa3BuTHe KU3HU B ME3030MCKOMN Ipe», «PazBuTHe KU3HU B
KaliHO30MCcKOM 3pe», «CoBpeMeHHas CHCTEMa OpPraHUYeCKOro Mupa».

ObopynoBanue: repbapuu pacTeHMi pa3jiMYHBIX OT/IEJIOB, KOJUIEKLIMH
HaceKOMBIX, BJIAXKHBIE MpernapaThbl )KUBOTHbBIX, PAKOBUHbBI MOJUTFOCKOB, KOJIIEKLIMH
UIJIOKOXKHX, CKEJIeThl I[103BOHOYHBIX JKMBOTHBIX, 4Yyuejla IMTHLL M 3BEpeH,
KOJUIEKLIMK OKaMeHeIOCTeH, IOJIe3HbIX HCKOMAeMbIX, MYJSIKH OpPraHUYeCKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  naGopatopuass  pabora  «MozenupoBaHue  ONbITOB
Munnepa—tOpu no usydeHuro aGMOreHHOrO CHHTE3a OpPraHMYeCKUX COeIMHEHUH B
NepBUYHON aTMOCheper.

JlabGopaTtopnas pabGora «M3yudenue M onucaHue HCKOMAeMbIX OCTAaTKOB
APEeBHUX OPraHU3MOBY.

[IpakTuueckans padora «M3ydenue ocobeHHOCTEH CTpoeHUs pacTeHUi
pa3HbIX OTIEIOBY.

IlpakTnueckas pabora «M3yueHue 0COOEHHOCTEH CTPOEHHUs MO3BOHOYHBIX
YKMBOTHBIX).

Tema S. IlpoucxoxaeHue 4yeJ10BeKa — aHTPONOreHes

Pa3zesnsl U 3aga4u aHTPONOJOIMH. MeToibl aHTPOIOJIOTHH.

CraHoBi€HHE MpeJCTaBIEHUI O MPOMCXOK/IEHUU 4YeloBeKa. Penurnosnsie
B033peHUsl. COBpeMeHHbIE HayUHble TEOPHUHU.

Cxo/1cTBO yenioBeKka ¢ KUBOTHbIMU. CHCTEeMAaTHYECKOe T0JI0KEHUE YeIl0BeKa.
CBuzerenbcTBa  CXOACTBAa  4YejJoBeKa C  JKMBOTHBIMM:  CPaBHMTEJbHO-
Mopdosioruyeckue, IMOPHUOJIOrHYECKHUE, (h1310I0r0-0MOXUMHUYECKHE,
nosejieHueckure. OTIHUUS YelloBeKa OT KUBOTHBIX. [IpsMOX0kKIeHHE U KOMIUIEKC
CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3BuTHE roJIOBHOrO MO3ra ¥ BTOPON CHUI'HAJILHOM
CUCTEMBI.

JIBiokyiue cuiibl ((pakTopbl) aHTpoONoreHesa: OMOJOrUYECKUE, COLMANIbHBIE.
CooTHoleHHne OMONOrMYECKUX U COLMaIbHbIX (DAKTOPOB B @HTPOIIOTeHE3e.

OcHoBHble cTaauu aHTpornoreHesa. PaHHue 4vesoBekooOpasHble 00€3bsiHBI
(MTPOKOHCYIBI) U paHHHWE MTOHTHU/IBI — O0IIINE MPeJIKK Yel0BeKOOOPa3HbIX 00e3bsiH U
aoaei. ABCTpajONUTeKH — JABYHOrHe MpeaKu Jrojed. YenoBek yMesblid, nepsbie
M3rOTOBJIEHUSI OpYUH Tpyjaa. YenoBek NpsSMOXOASIIMI U NEPBbI BBIXOJ JIHO/EH
3a npexpenbl  Adpuxu. Yenoek reiaensOeprckuii  —  oOWMHA  npenok
HeaHJepTalbCKOro 4esoBeKa M YesloBeka pazymMHoro. YenoBek HeaHJepTalbCKUi
KaK BMJl JIIOJEH XOJOAHOro Kiumara. YeiioBeK pa3syMHBIA COBPEMEHHOIO THIIA,
JeHUCOBCKUH 4eJIOBeK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamu AQpHKH.
[laneoreneruka u najeoreHOMHUKA.



DBOMIOLIUSI COBPEMEHHOTO 4esoBeKka. EcTecTBEHHbIM OTOOP B MOMyNIsIMSIX
yesoBeka. MyTallMOHHBIH mnpouece U noaumopdusm. [lonynsiuoHHbIE BOJIHBI,
apeiid reHos, Murpauus U «3QGEeKT OCHOBATENS» B MOIMYJISLHUIX COBPEMEHHOTO
yesloBeKa.

Yenoseueckue pacel. [lonsitue o pace. Bosbluue pacel: eBporeouHas
(eBpasuiickasi),  aBCTpallo-HErpouaHas  (9KBAaTOpHAJIbHAs),  MOHIOJIOUIHAS
(asuarcko-amepukaHckasi). Bpemss U myTu pacceneHus 4yejgoBeKa MO IUIAHETE.
EnaunctBo  4esnoseueckux  pac. Hayunas  HeCOCTOATENbHOCTH  pacu3Ma.
IIpucrocobeHHOCTh YenoBeKa K pasHbIM  YCIOBMAM OKpYIKAIOIIEH Cpejbl.
Biusuue reorpapuyeckoit cpembl W apeiia reHoB Ha Mopdonoruio M
(bu3noNOruIo YeIoBeKa.

MexnucuuninuHapasie  MeToibl B (usuyveckod  (OMOIOrMYecKoif)
aHTPOIOJOTWK.  DBOJIIOLMOHHAS ~ @HTPOMOJIOTHST M MMaJe0aHTPOINOJOTUs
YeJIOBEYeCKHUX MOy, bruocouuanbuble HUcCleAOBaHUS MPUPOALI YeOBEKA.
HMccnenoBanne K03BOMIOLMH OHOONHYECKOTO 1 COLMATBHOTO B YelIOBEKe.

JleMoHCcTpauuu

[loprpetsi: Y. Jlapsun, JI. Jlukn, 5. 5. Porunckuit, M. M. I'epacumos.

Tabnuubl v cxembl: «MeTo/ibl aHTPONOJIOTHHY», «I 0JI0BHOM MO3T Ye/l0BeKay,
«Yenosekoobpaszubie 06e3bsiHbl», «CKeleT uenoBeKa M CKeMeT [IMMIaH3ey,
«PyIMMEHTBI U aTaBU3MBbI», «/IBIKYIIHE CHIIbI AHTPONOreHe3a», « DBOMOLHOHHOE
ApeBO  4ejoBeKka», «ABcTpalonurex», «YemoBek  ymensiii», «Yenosek
MPAMOXOASIINIY, «JleHncoBckui yenoBek» «Heannepranbipy, «KpomMaHboHIIb,
«IIpenkyn yenoBeka», « ITaribl IBOJIOLMH Yell0BeKay, «Packl yenoBekay.

OGopynoBanue: MyNsKM — OKaMEHENOCTeH, TNpPEeIMETOB MaTepUaibHON
KyJIbTypbl ~TPEIKOB  4eJOBeKa, penpoaykuuud (pororpaduu) KapTuH ¢
MHMOIOrHYECKHMU U OMONEHCKMMH  CIOXKETaMM  TMPOMCXOKIEHHS YelloBeKa,
oTorpaduu HaXOMOK UCKOMAEMbIX OCTATKOB YelIOBeKa, CKeJleT YelloBeKa, MO/Ieh
4yeperna uejoBeKa W Yeperna IUMMIaH3e, MOJedb KHCTH 4YelOBeKa M KHCTH
IIMMIIaH3€e, MOJIENIM TOpCca MPEe/IKOB YeI0BeKa.

Jlaboparopnas pabora «M3yuenne ocoGeHHOCTEH CTpOEHMS CKeleTa
4eJIOBEKa, CBS3aHHBIX C MPSIMOX0KIEHUEM.

IIpakTuyeckasn padora «M3yuenne 3K0JI0rHueCKUX aanTalMi YeT0BEKa.

Tema 6. Dxostorusi — Hayka 0 B3aHMOOTHOIIEHHSIX OPraHH3MOB H
HA/IOPraHU3MeHHbIX CHCTEM ¢ OKpY:Kalolei cpeaoi

3apokaenue U pasBUTHE 3Kosoruu B Tpyaax A. 'ymGonsara, K. @. Pynbe,
H. A. Cesepuosa, D. I'ekkens, A. Texcnu, B. H. Cykauépa. Paszgensl u 3agaun
3K0JI0rHH. CBsI3b 9KOJIOTHUH C JPYTHMH HAYKAMHU.



Metonbl 3K0J0OrUU. Ilonesbie HabmOJAeHUs. DKCIIEPUMEHTHI B IKOJIOTHU!
npupoaHble M nabopaTopHble. MozenupoBanue B IKOIOrWH. MOHHTOPHHT
OKpYKalollleH cpe/ibl: JIOKabHbIN, PerMOHaIbHbIA U r100abHbINI.

3HaueHWe OKOJOTMYECKUX 3HAHUM s 4YesloBeKa.  DKOJOruveckoe
MHUpPOBO33pEHHE KAaK OCHOBA CBsi3ell uejoBeyecTBa ¢ Mpupojoi. dopMupoBaHue
5KOJIOrMYECKOM KYJIbTYPhI U 3KOJOIHMYECKOMW IPaMOTHOCTH Hace/IeHHUS.

JdeMoHcTpanuu

[Toprpetsi: A. I'ymGonbar, K. @. Pyase, H. A. CesepLos, . I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuusl 1 cxembl: «Paszzensl axkonorun», «Mertoasl dkojorun», «Cxema
MOHHMTOPMHTA OKPYKaIOILEeH Cpe/ibiy.

JlabopaTophas pabora «H3yuenue METO/10B IKOJIOrHYECKHX
UCCJIeIOBAHUMY.

Tema 7. OpranusmMsbl U cpela oOMTAHNUS

Jkonorndecke GakToOpbl U 3aKOHOMEPHOCTH X jAelicTBus. Knaccupukaius
sKOJIOrMYecKuX (GakTopoB: abHoTHUecKHe, OUOTHYECKHe, aHTpororeHHble. OdmHe
3aKOHOMEPHOCTH JeHCTBUs 3Kooruueckux (akropos. Ilpasuno munumyma (K.
[npenrens, ). JIubux). TonepaHTHOCTb. DBPUOMOHTHbIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

A6uotnueckue Qaktopbl. CBeT Kak skomornueckuii akrop. [lelcTaue
pa3HbIX yYaCTKOB COJIHEYHOrO CMEKTPa Ha OpPraHu3Mbl. DKOJOTHYECKHE TPYIIIbI
pacTeHM#i M JKMBOTHBIX 10 OTHOIIeHWI0 K cBeTy. CurHaabHas pojib CBETa.
DOoTONEPUOU3M.

Temnepatypa Kak o3kojoruueckuit ¢akrop. JlelicTBrue TtemnepaTypbl Ha
opranu3Mbl. [ToMKMIOTEpMHBIE 1 OMOHOTEPMHbIE OPraHH3Mbl. IBPUTEPMHBIE K
CTEHOTEPMHBIE OPraHU3MBbl.

BraxHocTh Kak skonorudeckuit daxrop. Ilpucrnocobnenust pacteHHi K
nojuiepXkanuio BojaHoro OGananca. Knaccudukaius pacTeHMH M0 OTHOLICHHIO K
Bojie. [Ipucrnocobnenust )UBOTHBIX K M3MEHEHHIO BOAHOIO PEXKUMA.

Cpenbsl OOWTaHMsi OPraHW3MOB: BOJHAs, Ha3eMHO-BO3JYlIHas, MOYBCHHA,
r1yOMHHAs ~— HOANOYBEHHAS,  BHyTpHOpraHusmeHHas.  DU3NKO-XHMHUIECKHE
0COBEHHOCTH cpejl obuTaHusi opraHu3MoB. [lpucriocoOieHus OpPraHu3MOB K
’KM3HHU B Pa3HbIX Cpelax.

Buonornyeckie pUTMbl. BHemnune W BHyTpeHHHe puUTMbL. CyTO4HBIE M
roguuHbie puTMbL. [IpHUCIOCOOIEHHOCT OPraHM3MOB K CE30HHBIM H3MCHCHUSIM
YCIIOBUM KU3HH.

JKusHenusie Qopmbl  opraHusmoB. [loHsTHE O IKU3HEHHOH hopme.
JKuznennsie GopMbl pacTeHHUIt: epeBbs, KyCTapHUKH, KYyCTapHU4KH, MHOTOJICTHHE



TpaBbl, OJIHOJETHHE TpaBbl. JKu3HeHHble (QOPMBI JKUBOTHBIX: T'MIAPOOMOHTHI,
reo6HOHThI, a9p0OHOHTEI. OCOOEHHOCTH CTPOEHHS U 00pasa KHU3HH.

buotnueckue  akTopsbl. Buasl OMOTHYECKHUX  B3aUMOJIEHCTBHIA:
KOHKYPEHLMs, XULIHUYECTBO, CuMOKO03 U ero dopmel. [Tapasutusm, kooneparus,
MYTyain3M, KOMMEHCAJIN3M (KBapTHPaHTCTBO, HaxyieOHn4ecTBO). Hetpoduueckue
B3aUMOJAEHCTBUS  (Tonuyeckue, ¢opuveckue, (abpuueckue). 3HaueHHe
OMOTMYECKUX B3aUMOJEHCTBUH U1 CyIIECTBOBaHMS OPraHM3MOB B Cpeje
oburanus. [IpuHIMI KOHKYPEHTHOIO UCKITIOUYEHHUS.

JemoHcTpauuu

Tabmuupel n cxembl: «Dkojoruveckue (aktops», «CBETOBOW CHEKTpy,
«JKOIIOTUYECKHE TPYNITbl )KMBOTHBIX 110 OTHOLICHHIO K CBeTY», «TermokpoBHbIe
KUBOTHBIEY, «XOJOJHOKPOBHBIE JKHUBOTHBIEY, «DHU3MONIOrMYEeCKUe ajanTaliu
KMBOTHBIX», «Cpesibl 00MTaHMS OpraHu3MoB», «BHOJIOrHUECKHE PUTMBIY,
«Kusnenubie  dopmbl  pacTenuity, <« KusHeHHble  (DOPMBI  JKMBOTHBIXY,
«JKocucTeMa LIMPOKOJIMCTBEHHOTO J1ecay, « JKOCHCTeMa XBOIMHOTo necay, «lLlenu
NUTaHus», «XUIHUYeCcTBO», «llapasutusm», «Koukypenums», «CuMOu03,
«KoMmmeHcanuzmy.

ObopynoBanue: rep6apuu pacTeHHH H JKMBOTHBIX, MPHCIIOCOGIEHHBIX K
BIIMSHUIO Pa3M4YHBIX JKOJIOTHYECKUX (AaKTOpPOB, repbapuu CBETOTIOOUBBIX,
TEHEIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHMil, CBETOMOOUBbBIE, TEHETIOOUBBIE U
TEHEBBIHOC/IMBbIE KOMHATHbIE PAaCTeHUsl, repbapuu U KOJJIEKLIMU TEI0I00UBEIX,
3UMOCTOHKHMX, MOPO30YCTOHYMBBIX pPacTeHHid, yydesna MTHUI U 3BepeH, repbapuu
PacTeHHi, OTHOCAIIMXCA K rurpoduram, kcepodutam, Me30hHTAM, KOMHATHbIE
pacTeHUsl NaHHBIX TPYNI, KOJICKLMH KUBOTHBIX, OOMTAIOLINX B pasHbIX cpesax,
repbapu¥ M KOJJIEKUMHM pacTeHuil M IKMBOTHBIX, O0OJaJaOLLHX yepTamu
NPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMAM YCJIOBUIl JKU3HH, repbapuu u
KOJUIEKLIMH PACTEHUH W KUBOTHBIX Pa3jIMUHbIX JKHU3HEHHBIX (OPM, KOJIEKIHH
’KMBOTHBIX, YHaCTBYIOILIHMX B Pa3IH4HbIX OMOTHYECKHX B3aUMOICHCTBHUSX.

JlabopaTopnas paGora «Beissienue npucrnocobienuit OpPraHu3MOB K
BIIMSIHUIO CBETAY.

JlaGoparopnas pabora «BeisBienue npucrnocobieHmii OpPraHu3MoOB K
BIIUSHUIO TEMIIEPaTyphI».

JlaGopaTopnas paGora «AHaTtomMuueckHe O0COBEHHOCTH pacTeHuil U3
pa3HbIX MECT OOUTaHUS.

Tema 8. Dxkos10rus BUAOB ¥ nony.asiumii

ODKONOrMYecKue  XapaKTepUCTHKH MOy JISILIUH. [Tonynsiuus Kak
Ouonoruyeckas cucrema. Posb HeoIHOPOHOCTH Cpejibl, Guznueckux 6apbepos u
ocoOeHHOCTeH GMONOruH BHIOB B (OPMUPOBAHHH NPOCTPAHCTBEHHOM CTPYKTYPHI
nomynsuui. OCHOBHBIE [OKA3aTeqW [OMYNSLUMM: YHCIEHHOCTh, MJIOTHOCTb,



BO3pacTHass M T110JI0Bas CTPYKTYpa, POKIAEMOCTh, TPUPOCT, TeMIl poCTa,
CMEPTHOCTh, MUI'PALIHSL.

OJKomoruyeckas CTpyKTypa nomynsuuu. OUueHKa YHCIEHHOCTH MOMYJISLHH.
JluHamuKa Momynsiuuu U e€ peryisuus. BHOTHYECKHMH MOTEHLMAN MOMYIsLHH.
Monenposanue AuHaAMUKH nomnyJisiini. KpuBble pocTa YMCIIEHHOCTH MOMYIALHH.
Kpusbie BeDKMBaHMS. Peryisiiinsi 4ucleHHOCTH TOMYJSIMHA: posib (HAKTOPOB,
3aBUCSIIMX U HE 3aBUCALIMX OT [JIOTHOCTH. DKOJIOrMYECKHE CTpaTeruu BU/IOB (1- U
K-ctparerun).

ITonstne 00 skonoruyeckod Huine Buaa. MectooOutanue. MHOromepHas
mMojzenb skojiorudeckod HumM Jhk.M. Xaruumncona. Pa3mepnl 3KoJOrHyeckoit
HUIIM. [ToTeHuManpHas U peajn3oBaHHAs HULIIH.

Bun xak cucrema nomynsuuit. Apeanbl BUIOB. BHAbl M HMX )KU3HEHHbBIE
CTpaTeruu. JKOJOrH4eCKre IKBUBAJIEHTHI.

3aKOHOMEPHOCTH TMOBEACHHS W MUIpALMi IKMBOTHBIX. bBHOIOrMYecKue
MHBA3MH 4y>KePOIHBIX BUJIOB.

JlemoHcTpauuu

[Toptpert: JIx. M. XaTuuHcoH.

Tabauubel u  cxembl: «DKOIOrMYECKHE XAPAKTEPUCTUKHM  IIOIYJISILIUNY,
«IIpocTpancTBeHHas  cTpykTypa  nomyisuuu», «Bo3pacTHble — nupamMubl
nmomynauuu», «CKOpOCTb  3aceieHMs MOBEPXHOCTH 3eMIIM  pa3jiMyYHbIMH
opraHuszMamMu», «Mojens akonorudyeckoi Huim . M. Xatunnconay.

ObopynoBaHue: repdapuu pacTeHHH, KOJUIEKIIMH KUBOTHBIX.

JlaGopatopnass  paGora  «[lpucnocobnenuss cemssH  pacTeHMi K
pacceneHuIon.

Tema 9. JkoJiorus coobecTB. IKOJIOrHYECKHE CHCTEMBI.

CoobuiecTBa opranu3MoB. buoreno3 u ero crpykrypa. CBsizu Mexiy
opraHusmMaMu B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cucrema (A. JDk. Tencnu). OyHKUMOHAIBHbIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: IMPOJIyLEHTbI, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue yposuu. Tpoduueckne wuenu u cetu. AGHOTHYeckHe OGIOKH
skocucTeM. [TouBbl U Mkl B 3kocucTemax. KpyroBopor BelecTB v MOTOK SHEPrUu
B DKOCHCTEME.

OcHoBHBIE ~ mOKa3zaTenu  JKocucTembl. buomacca W IPOAYKIMS.
DKOJIOrMYecKue MmupaMuibl yucell, MOMAacChl U IHEPTHUM.

Hunamuxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HanpaBnenHsle 3aKOHOMEpHBIE CMEHBI COO0OLIECTB — CyKLeccuu. IlepBuuHbie u
BTOPHUYHBIE CYKIECCMM M HMX [pUYMHBL. AHTPOINOTreHHble BO3JEHCTBUS Ha
cykueccuu. KiimmakcHoe cooOiectBo. buopasznoobpasue u 1ojHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOWYMBOCTH COODIIECTB.



[IpuponHbie 3KocUCTEMBL. Dxocucmemsl 03Ep u pek. Ixocucmemvl Mopet u
OKeaHos. Ixocucmemvl MYHOP, 1eco8, cmenell, NYCmvitb.

AHTpOMNOreHHble 3KOCUCTEMBI. ArpolkocucTtema. ArpoueHos. Paznuyus
MEXy aHTPOIIOr€HHBIMU U MPUPOAHBIMHU HIKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHbIE KOMIIOHEHTBl ypOoskocucreM. [opomackas
Gropa u ¢ayna. CuHaHTponu3auus TropojaAcKoit QayHbl. Buonoruueckoe u
X035iCTBEHHOE 3HaYeHUE arpoIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHKS OCHOBHBIX B3aUMO/ICHCTBUII OPraHU3MOB B
dKocucTemax. Poab kackaowoeo sgghexma u 6u008-30uhukamopos (Kuo4eswix
6U0086) 6 yHKyuoHuposanuu sxkocucmem. IlepeHOC IHEPrHH ¥ BEIIECTB MEXKLY
CMEKXHBIMU DKOCHUCTEMAMM. Y CTOMUMBOCTb OPraHU3MOB, TIOIYJISLUNA U 9KOCUCTEM
B YCIIOBHMSIX €CTECTBEHHBIX U aHTPOIOI'€HHbBIX BO3/1€HCTBUI.

Mexaruzmoi 8030elicmeaus. 3GCPA3HEHUL  PA3HLIX — MUNOG Ha
cybop2anu3zMeHHOM, OP2aHU3MEHHOM, NONVIAYUOHHOM U IKOCUCTEMHOM YPOBHIX,
OCHOBbl  3KONI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20 — B030€UCMEUSL.
MeTo10/10rusi MOHUTOPUHIA €CTECTBEHHBIX U AHTPOITOTEHHBIX IKOCUCTEM.

JdemMouncTpaunu
[Toprpet: A. JIx. Tencnu.
Tabnuubl 7 CXEMBbI: «CtpykTypa  OuoleHo3a»,  «Dkocucrema

IIMPOKOJUCTBEHHOIO Jlecay, «DKOCHCTEMa XBOMHOTO Jiecay, «DyHKIMOHAIbHbIE
TpyMNIibl OPraHu3MOB B JKocucTeMme», «KpyroBopoT BelIecTB B JKOCHCTEMEY,
«llenu nuraHus (rnacTOMIIHAs, I€TPUTHAS)», « DKOJIOrHUecKasi MUpaMHIa YHUCE,
«DKojoruyeckas nupamujaa Guomaccen», «DKOJOrHUYECKas MUpPaMHIa SHEPIrUN»,
«Obpasosanue Oonoran, «IlepBuunas cykueccusi», «BoccranoBneHue neca nocie
noxapa», «KOCHCTeMa 03epa», «ArpoleHo3», «KpyroBopor BeliecTs M MOTOK
3HEPIruM B arpoueHose», «IIpumepsl ypboskocuctemy.

O6opynosanue: repbapun pacTeHnil, KONIEKIIMH HACEKOMBIX, Yyydena MTUIl U
3Bepeit, repbapuu KyJIbTypHBIX U IMKOPACTYIIUX PacTeHHM, aKBapUyM Kak MOJIElb
9KOCUCTEMBI.

[IpakTHyeckas pabora «M3yuenue u onucanue ypo0IKOCHCTEMBIY.

JlabopaTtopnass pabora «MM3yuenue pasHOOOpasusi MeNKHX IOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX YKOCUCTEMAX.

IKeRypeHs «DKCKypcus B TUNHYHbINA GuoreoneHos (B ayGpaBy, GepesHsik,
€JIbHUK, Ha CYyXOJI0JIbHBIN WIJIH NOWMEHHBIHN JIyT, 03€p0, 60I0TO)».

IKCKypeus «DKCKYpCHs B arpoIKocHcTeMy (Ha Moje WIH B TETUTHYHOEe
XO3HCTBO)».

Tema 10. buocdepa — rinobanbHas 3kocucTema

bruocdepa — obmennanerapnas oboiouka 3emim, rje CylecTBYeT HIIH
CyllecTBOBaja KH3Hb. Passutre npeacrasieHuit o Guocdepe B Tpyaax J. 3rocca.



Yuenue B. . Bepnaackoro o 6uochepe. O6nactu 6uochepsl u e€ cocras. JKupoe
BeleCcTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEpHOCTH cylecTBoBaHus O6uochepnsl. OcobeHHOCTH OGUOChEpbl Kak
rnobanbHOM sKocHucTeMbl. JlMHaMuueckoe paBHoBecHe B Ouochepe. KpyroBoporsl
BEILIECTB U OMOreoXMMHYECKHe LMKIbI (yriepoja, a3ora). PUTMHUYHOCTE sIBJIEHUH
B Ouocdepe.

3onanbHOCTE Ounocdepsnl. Ilonstne o Ouome. OcHOBHbIE OHMOMBI CYIIH:
TYHJpa, XBOHHBIE Jieca, CMelllaHHble U IIUPOKOJIMCTBEHHBIE Jieca, CTEeNH, CABaHHBI,
MYCTBIHHM, TPOMHUUYECKHE Jieca, BbICOKOropesi. Kiumar, pacTuTenbHbIi U )KMBOTHBIH
MHp OMOMOB CYUIH.

CtpykTypa ¥ GyHKIIMS JKUBBIX CHCTEM, OLIEHKA KX PECYpPCHOr0 MOTeHLHaIa U
ouochepHbIX QyHKIMH.

JdemouncTpaunu

[Toptpetsi: B. Y. Bepnaackuii, J. 3tocc.

Tabnuuel u cxemsl: «I'eochepnl 3emnn», «KpyroBopor azora B NpHpoze»,
«KpyroBopot yrinepoaa B mnpupoae», «KpyroBopoT Kuciopoaa B IPUPOIEY,
«Kpyrosopot Boabl B npupoje», «OcHOBHble OMOMBI cyun», «Knumaruyeckue
nosica 3emnuy, «Tynupa», «Tairay, «Cmewmannblii necy», «lllupoxkonucTBeHHbIH
necy, «Crenby, «CaBanHay, «llycToiHs», « Tponuyeckuii necy.

Ob6opynoBanue: repbapuu pacTeHuii pa3HbIX OMOMOB, KOJIJIEKLIMH JKHBOTHBIX.

Tema 11. YestoBek H OKpy:KRaloLIas cpeaa

DKOJIOTHYECKHEe KPU3MChl W UX TMpUYuHbL. Bo3jelcrsue yejgoBeka Ha
ouochepy. 3arps3HeHue BO3AYILIHOM cpejbl. OxpaHa Bo3jyXa. 3arps3HeHHe
BOoAHOH cpenbl. OxpaHa BoAHBIX pecypcoB. Paspymenune mnousbl. OxpaHa
MOYBeHHBIX pecypcoB. M3menenue knumara.

AHTpOIIOreHHOe BO3/IeHCTBHE HA PACTUTE/bHBIM U KUBOTHBIN MUp. OXxpaHa
pPacTUTETBHOTO M YKWUBOTHOrO Mupa. OCHOBHBIE MMPUHLMUIIBI OXPaHbl IPUPOJIBI.
Kpacuble kHuru. Ocobo oxpansiemblie npupoaHbie Ttepputopuu (OOIIT).
bortanuyeckue cajbl ¥ 300J0rHUYECKHE MApKH.

OCHOBHbIE TPUHLHMIIBI YCTOHYHMBOIO Pa3sBUTHUS YeJIOBEYECTBA W IPUPOJIBL.
PanMoHanbHOE  NPUPOJONOJIb30BaHHE W COXpaHeHUe  OMOJIOrH4ecKoro
pasHooOpa3zus 3emnu. OOlIME 3aKOHOMEPHOCTH IJI00AJBHBIX 3JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI0 KPU3HUCa U €0 BEPOSITHBIE [10CIIEACTBHS.

Pa3BuTie MeTOJOB MOHMTOPHUHIA Pa3BUTHUSI OMNACHBIX TEXHOIEHHbIX
npoueccoB. Cucmemuoie ucciedosarus nepexooa Kk pecypcocbepearoujen u
KOHKYPeHMOocnocobHoll sHepeemuke. buonocuveckoe pasnoobpasue u buopecypcei.
Hayuonanenvie ungopmayuonnvie cucmemvl, obecnevusarnwjue O00CmMyn K
uHgopmayuu nNoO  COCMOAHUIO OMOEAbHLIX B8U008 U IKocucmem. OcHOBbl



skopeaburumayuu sKocucmem U cnocobos 60pebul ¢ OUONOBPEIHCOEHUSMU.
PexoHcmpyKyus MOPCKUX U HA3EMHbBIX IKOCUCTNEM.

JdemounceTpaumnu

Tabnuubsl ©  cxeMbl: «3arpsi3HeHue  atMmocgepbl»,  «3arps3HeHue
rugpocheps», «3arps3Henue nousb», «[lapHukoBblit  3ddexT», «Ocobo
OXpaHsieMble TIPUPOIHbIE TeppUTOPHI», «Moienn ynpasisieMoro Mupay.
O6opynosanue: Qotorpaduu OXpaHsieMbIX pacTeHUl M KUBOTHbIX KpacHoi
kuuru Poccuiickoit @enepauun, KpacHoi KHUIM peruoHa.



I[NJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOI'MU HA YPOBHE CPEJHEI'O OBLIIEI'O OBPA30OBAHUSI

JINYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaraM OCBOEHHs
00y4YalolMMHICS [POrpaMM cpeiHero oouiero o00pa30BaHMs: JIMYHOCTHBIE,
MeTanpeAMEeTHbIE U ITPeIMETHBIE.

B cTpyKType JMYHOCTHBIX pe3y/IbTaTOB OCBOEHMS IPOrpamMMbl 110 OHOJIOrUH
BbIJEJIEHBI CIIEAYIOIIHE COCTABISIOLIME: OCO3HAHHE O0YUYalOLIMMHUCS POCCHHCKOM
rpa)KIaHCKOM MAEHTHYHOCTH — FOTOBHOCTH K CaMOPA3BHTHIO, CAMOCTOSTEIbHOCTH
U CaMOONpEJIENIEHUIO, Haruuue Mmomueayuu K OOy4eHHIO  OHOJIOrHH,
yeneHanpasieHnoe passumue BHYTPEHHUX YOeXJIeHMH JMYHOCTH Ha OCHOBE
KJTFOYEBBIX IIEHHOCTEH M MCTOPHYECKMX TpaAMLMi pa3BUTHS OHOJIOrHYECKOro
3HAHUS, 20MOBHOCMb U CROCOOHOCMb 00YUAOLIMXCS PYKOBOACTBOBATLCS B CBOEH
NEeSATebHOCTH LI@HHOCTHO-CMBIC/IOBBIMM  YCTAHOBKaMHM, IPUCYLIMMU CHCTEME
Ouosioruyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3IHAHUA — IKOJIOTMYECKOH
KYJbTYPBI, CHOCOOHOCMU cmasume 1IN U CTPOUTh )KU3HEHHBIE IUIaHb.

JIMYHOCTHBIE pe3ysibTaThl OCBOEHMSI MPOrpaMMbl 110 OMOJIOTHH JOCTUIalOTCs
B €IMHCTBE Yy4eOHOM M BOCIMUTATENbHON JI€ATEIBHOCTH B COOTBETCTBHH C
TPaAMLIMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMH, HCTOPHYECKUMH U 1yXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMHU, MPUHATHIMU B ODIIECTBE IpaBUIaMU W HOpPMaMH
MOBEJAEHUsT M CIOCOOCTBYIOT [poLeccaM CaMOIO3HAHUS, CaMOBOCIIMTAHHS W
CaMOpa3BUTHUS, pPa3BUTUS BHYTPEHHEH TMO3MLMUM JIMYHOCTH, [aTPUOTH3MA W
YBaK€HUSl K 3aKOHY M IPaBOINOPSIKY, YEJIOBEKY TpPy/la U CTaplieMy IOKOJIEHHIO,
B3aMMHOI0 YyBa)keHUsl, OepeKHOr0 OTHOLUEHUS K KyJbTYPHOMY Hacleluio H
TpaAMLMIM MHOrOHalMOHaIbHOro Hapoaa Poccuiickoit denepauuu, Mpupoae u
OKpy’Karollen cpeje.

JIuyHOCTHBIE pe3ysbTaThl OCBOeHHsi yudeOHoro mnpeamera «buonorus»
JIOJIKHBI OTPa)KaTh FOTOBHOCTh U CIIOCOOHOCTH 00y4alOIIMXCsS PYKOBOICTBOBATHCS
cOPMUPOBAHHOW BHYTpPEHHEH TMO3ULMEH JUYHOCTH, CHUCTEMOHM LIEHHOCTHBIX
OpUEeHTAlMil, MO3UTUBHBIX  BHYTPEHHHUX  YOEKJIEHHH, COOTBETCTBYIOLIMX
TPaJAMLMOHHBIM IIEHHOCTSIM POCCHUICKOro oO0IecTBa, paclIMpeHHe XU3HEHHOTO
OIBITA U OIbITA JESTELHOCTH B MpOLECCe pealu3allii OCHOBHBIX HaIlpaBJeHHM
BOCITUTATEIbHOW JIESITEIbHOCTH, B TOM YHCII€ B YACTH:

1) rpazkaaHCcKOro BOCNUTAHHSA:

c(hOpMHUPOBAHHOCTb TPaXkAAHCKON NO3ULUMHK O0YyUarOLIErocs Kak akTHBHOIO U
OTBETCTBEHHOI'O 4JIeHa POCCHICKOT0 0011ecTBa;

OCO3HAHHWE CBOMX KOHCTHUTYLMOHHBIX IpaB M OOA3aHHOCTEH, YyBaKeHHe
3aKOHAa W MPaBOIIOPs/IKa,



rOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEJIbHOCTH IpU CO3AaHUH
y4eOHBIX MPOEKTOB, PelIeHUH Y4eOHBIX W MO3HABAaTEJIbHBIX 3a/1a4, BbINOJHEHHH
OMOJIOTUUECKUX IKCTIEPUMEHTOB,

CNOCOOHOCTE  OMpEeeNsiTh COOCTBEHHYI [MMO3WLHMIO [0 OTHOLUEHHIO K
SIBJICHUSIM COBPEMEHHOM )KU3HU U OOBACHATH €€;

yMeHHMEe YYMTBIBAaTh B CBOMX JIEHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJIECHCTBHS JIIOJIEH ¢ pa3sHbIMU yOEKAEHUAMHU, KyJIbTYPHBIMU LIEHHOCTSIMHU H
COLIMAJIbHBIM T1OJIOXKEHHEM,

FOTOBHOCTh K COTPYAHHWYECTBY B I[IPOLIECCE COBMECTHOIO BbINOJIHEHHUS
yu4eOHBIX, T[O3HABAaTE/IbHBIX W  MCCIIE/IOBATENbCKAX 3alad, YBAaXHUTEIbHOIO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB IpH O0OCYKJIEHUH CIIOPHBIX BOMPOCOB
OMOJIOTHYECKOro Co/IepKaHus,

FOTOBHOCTh K T'YMaHUTAPHOW M BOJOHTEPCKOH IeSATEIbLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIHTAHHUS:

c(hOpMUPOBAHHOCTH POCCUNCKOM rpaxKJ1aHCKOU MIEHTUYHOCTH,
MaTpUOTH3MA, YBaKE€HHsl K CBOEMY Hapojy, 4yBCTBAa OTBETCTBEHHOCTH MEpE
PoauHoi, ropjaoctd 3a cBOM Kpai, cBow PojuHy, CBOH s3bIK M KYJIBTYpY,
MpOLLIOe ¥ HACTOsIIIee MHOTOHAIIMOHAJIbHOTO Hapoa Poccnu;

LIEHHOCTHOE OTHOLLIEHHE K MPUPOJHOMY HACJIEIMIO U NMaMIATHUKaM MpUPO/BbI,
nocTHXeHusaM Poccuu B HayKe, HCKYCCTBE, CIIOpTE, TEXHOJIOTUSIX, TPYAe;

CrocoOHOCThL OIIEHMBATh BKIIaJ POCCUHUCKHUX YYEHBIX B CTAHOBJIEHHE W
pa3BUTHE OWOJIIOTHMH, TOHUMAaHUS 3HAYeHUs OHMOJOTMM B [O3HAHWUM 3aKOHOB
MPUPO/Ib, B )KM3HH Y€JIOBEKA 1 COBPEMEHHOTO 0011ECTBA;

uneitHas y6exaEHHOCTb, MOTOBHOCTh K CIyKeHHI0 M 3aiute OtedecTsa,
OTBETCTBEHHOCTb 3a €ro cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHS:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEN POCCUICKOro Hapo/a,

chOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, ITHYECKOTO MOBE/ICHUS;

CIIOCOOHOCTH OIIEHHWBATh CHUTYAllMIO M TMPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSCh HA MOPabHO-HPABCTBEHHbIE HOPMbI U LICHHOCTH;

OCO3HAHME JTMYHOI0 BKJIaja B MOCTPOEHUE yCTOWYUBOTO OyayLIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJMTENSM, CO3/IaHHIO CEMbU Ha OCHOBE
OCO3HAHHOIO TMPUHATHS I[IEHHOCTeH CEeMEHHOM JKHW3HM B COOTBETCTBHH C
TpaauLMsIMU Hapo10B Poccuu;

4) 3CTEeTHYECKOro BOCIIMTAHUS:

JCTETHUYECKOE OTHOIIEHHWE K MUPY, BKJIOYas 3CTETUKY OblTa, Hay4dHOIo M
TEXHUYECKOI0 TBOpPUECTBa, CIOpTa, TPy/1a, 00IIECTBEHHBIX OTHOIIEHUH;

MOHUMAHKE IMOIMOHAIILHOI'O BO3/ICHCTBUS )KUBOU MPUPOJILI U €€ IIEHHOCTH;



FOTOBHOCTh K CaMOBBIPa)KEHMIO B pa3HbIX BMJAX HCKYCCTBa, CTpeMJICHHE
MPOSIBISATH KaueCcTBa TBOPYECKON JTMYHOCTH;

5) ¢puzuueckoro BocnUTAHHA, GOPMHPOBAHHS KY/JIbTYPbl 310POBbSl H
IMOLHOHAIBHOIO 0/1AroNnoJIy4us:

NMOHMMAHWE M peaju3anusi 370poBoro M OesomacHoro obpaza KU3HH
(3mopoBoe  mUTaHMe, COONIIOJIEHME  TIMTMEHMYECKMX  MpaBWJl M HOPM,
cOanaHCHpOBaHHBIM peXHUM 3aHATUH W OTAbIXa, peryispHas (usnueckas
aKTUBHOCTB), OEpe)HOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U MCUXUUECKOMY 3/10POBbIO;

MOHUMAaHWe [EHHOCTH TNPaBUJ MH/MBH/YAJIbHOTO M  KOJUIEKTUBHOI'O
0e30MacHOro MoBeJIeH!sl B CUTYalUsIX, YTPOKAIOILIMX 3/10POBBIO U KU3HH JIFOIEH;,

OCO3HAHMUE TOCIE/CTBIUH W HENPUATHS BPEAHBIX MPHUBBIYEK (ynoTpebieHus
aJIKOr0J1sl, HAPKOTUKOB, KYpPEHHs );

6) Tpy10BOIro BOCIIHTAHHSA:

FOTOBHOCTB K TPY/y, OCO3HaHHE LIEHHOCTH MacTepcTBa, TpyAoIo0ue;

FrOTOBHOCTh K AKTHBHOH J1€ATEJIbHOCTH TEXHOJOIMYECKOW M COLMaIbHON
HanpaBJIE€HHOCTH, CMOCOOHOCTh MHULIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATENILHO
BBIITOJIHATE TAKYHO J€ATEbHOCTD;

MHTEpeC K pas3iiuyHbIM cdepam npodheccHoHaNbHONW AeATeIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHbIA BbIOOp Oyayuiedl npodeccud W peanu30BbIBATh
cOOCTBEHHbIE KU3HEHHbIE I1JIaHbl;

rOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHMIO M caMOOOpa30BaHMIO Ha
MPOTSKEHUU BCEH KU3HM;

7) 3KOJIOrHYECKOIro BOCIIHTAHHUSA:

9KOJIOTHYECKH Liejlecoo0pa3Hoe OTHOLIEHHE K IPUPOJE KaK HCTOYHHUKY
’KM3HHU Ha 3emile, OCHOBE €€ CYIlleCTBOBAHMSI;

MOBBILLIEHHE YPOBHS IKOJOIMYECKOW KyJIbTYphl: MpPUOOpETEeHHe OrbITa
IUIAHUPOBAHUSL [OCTYNKOB W OLIGHKM WX BO3MOMKHBIX [IOCJIEJACTBUH  JUIs
OKpPYIKalolIEH Cpe/ibl;

OCO3HaHue rno0aabHOro0 XapakTepa 3KOJIOrMYecKUX MpodjeM U IMyTed HX
pelLueHus;

CHOCOOHOCTh MCII0JIB30BaTh IpHOOpeTaeMble I[P  H3y4eHUM OHOJIOrHH
3HAHWS M YMEHHUS T[IpH pelieHur npodieM, CBSI3aHHBIX C palMOHAIbHBIM
PUPO/IONOJL30BaHUEM  (coOutojieHHe  MpaBusl  [OBEJEHMs B IIPUPOJIE,
HarnpaBJeHHBIX Ha COXpaHeHWEe paBHOBECHS B JKOCHUCTEMax, OXpaHy BH/IOB,
IKOCUCTEM, OHochepsl);

aKTUBHOE HEINpUsTHE JIeMCTBUI, TPUHOCALIMX Bpel  OKpYKarollen
MPUPOHOMN cpejie, yMEHUE IPOTrHO3MPOBATH HEOIArONPUATHBIE 3KOJIOrMYECKHE
[MOCJEACTBUS MPeAIIPUHUMAEMbIX JAeHCTBUI U MPE0TBPALlATh UX;



HaJIMuie Pa3BUTOrO KOIOTHUYECKOT0 MBILIUIEHHUS, SKOJIOTHYECKON KYJIbTYpHI,
oIbITa JIeSITe/IbHOCTH IKOJIOTMYECKOM HallpaBJIEHHOCTH, yMEHHUs
PYKOBOJCTBOBaTbCS UMM B TO3HABATEIbHOH, KOMMYHMKATHBHOW M COLHAIbHOH
MPaKTHKE, TOTOBHOCTH K yYacTHIO B MPAKTHYECKOH AEATENbHOCTH IKOJIOrHYECKON
HaIlpaBJIEHHOCTH;

8) ueHHOCTH HAYYHOIO NMO3HAHUSNA:

C(OPMHPOBAHHOCTH MHPOBO33PEHHs, COOTBETCTBYIOUIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKH M OOLIECTBEHHOH MPAaKTHKH, OCHOBAHHOIO Ha jauasore
KYJIBTYP, CIIOCOOCTBYIOLLEIO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE $3bIKOBOM M UMTATE/IbCKOW KYJIBTYpbl Kak CpeicTBa
B3aUMOJICHCTBHUS MEX/1Y JIOJABMH U NTO3HAHUS MUPA,

noHuMaHue cnernudukyd OMONIOrMM Kak HayKd, OCO3HaHus €€ pollu B
(GOpMUPOBAHUM PALIMOHATBHOIO HAy4YHOIrO MbIIIIEHUS, CO3[aHUH LEJOCTHOrO
MpeacTaBieHusi 00 OKpYsKarolleM MHpE Kak O €IMHCTBE MPHUPO/bI, YeloBeKa W
o0LIecTBa, B MO3HAHMM TNPHUPOAHBIX 3aKOHOMEPHOCTEH M pelleHHWH Mpodiem
COXpaHeHUs IPUPOIHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTMM Ul COBPEMEHHOM LMBUIU3ALMK:
obecriedeHrss HOBOTO YPOBHSI PAa3BUTHS MEJIMIIMHBI, CO3/1aHUE [MEPCIEeKTHUBHbBIX
OUOTEXHOJOrWH, CIOCOOHBIX  pellaTth  pecypcHble  MpoOJeMbl  Pa3sBHTHSA
YeJl0BeYecTBa, MOMCKa MyTell BbIXOa M3 IN00ATbHBIX IKOJOTHYECKHX MpobiieM u
obecrieyeHuss  riepexojJa K  YCTOWYMBOMY  Pa3sBUTHIO,  PALlMOHAIBHOMY
MCIIOJIb30BAHUIO TIPUPOJHBIX PECypcoB M (OPMHUPOBAHMIO HOBBIX CTaHAapPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B [OJyYeHUH OHOJOTMYECKUX 3HAHUM B LEJIX
MOBBIMIEHHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOW IpaMOTHOCTH, Kak
COCTaBHOM uYacTU (PYHKIIMOHATBHOH rPpaMOTHOCTH oOydaroluxcs, GopMUpyeMon
MpU U3YH4EHUHU OHOJIOIUH;

MOHMMaHUE CYHIHOCTH METO/I0B 03HAaHMS, UCIIO/Ib3YEMbBIX B €CTECTBEHHbIX
HayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh [OJy4YaeMble 3HAHUS JUIs aHalu3a M
00BACHEHHS SBJIEHHI OKpPYXKalOLIEro MUpa U MPOMCXOASALIMX B HEM M3MEHEHHUH,
yMeHHE JieiaTh OOOCHOBAaHHBIC 3aKIIOUEHHMs Ha OCHOBE Hay4HbIX (AKTOB U
UMEIOLIMXCS JaHHBIX C 1IEJIBIO MTOJYYE€HHUs JIOCTOBEPHBIX BbIBOJIOB,

CIIOCOOHOCTH CAaMOCTOSATE/IBHO MCIOIb30BaTh OMOJOrMUYECKHE 3HAHUA JUIs
pelieHus npodJieM B pealibHbIX KU3HEHHBIX CUTYalUAX;

OCO3HaHHWE [EHHOCTU HAYYHON JAesATeIbHOCTH, NOTOBHOCTH OCYLIECTBISAThH
MPOEKTHYIO U MUCCIIEA0BATEILCKYIO 1eATEIbHOCTh UHAWBHU/IYAJIbHO U B IPYIIIE;

FOTOBHOCTh ¥ CHOCOOHOCTb K  HerlpepblBHOMY  00pa3oBaHHIO U
caM000pa30BaHUIO, K aKTUBHOMY [OJY4YEHHUIO HOBBIX 3HAHUH MO OHUOIOrMH B
COOTBETCTBUHM C JKU3HEHHBIMU NIOTPEOHOCTIMH.



METAINPE/JMETHBIE PE3YJIbTATDI

MeTanpe/iMeTHbIe Pe3yJibTaTbl OCBOCHMS yueGHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble Ui (OpMHUpOBaHUS MHPOBO33PEHH 00yyaroLUXCs
MeYTMCIIMILTHHAPHBIE (MEKIPeIMeTHbIE) OOLIeHayHbIe TIOHATH, OTpaxaroume
[1eJIOCTHOCTh HAyYHOW KapTHHbBI MHUpa H crieli(UKy METOIOB  TO3HaHMS,
HCTIONIB3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPrHd, siBJIEHHUE, TpolLece,
cucTema, HayuHblil (aKT, MPHHIMI, THIIOTE3d, 3aKOHOMEPHOCTR, 3aKOH, TEOpHH,
HcclenoBaHue, — HaOmojieHHe,  M3MEpeHMe,  OKCIEpUMEHT M aApyrue);
yHHBepcaibHble yueOHbple aeiicTBHA  (O3HABATE/LHBIC, KOMMYHHKaTHUBHbBIE,

peryisTUBHbIE), obecrieunBaroIne (dhopmupoBaHue (yHKIIMOHAIIBHON
rpaMOTHOCTH W COLMAJIBHOH  KOMIIETCHIMH 00y4alomxesi;  CNnocoOHOCTh
00yuaroImmxcs KCIOJIb30BaTh OCBOEHHBbIE MEXIMCLIUIIMHAPHbIE,

MHpPOBO33peHYECKMEe 3HaHUS W YHHBEPCAIbHbIC yuyeOHble JAEHCTBUS B
[103HABATEIbHON W COLMAILHON MPAKTHKE.

B pesynbraTe H3yueHWs OHONOrHM Ha ypOBHE CPEIHETO obuero
oGpasoBanusi y oGywarowierocsi OyayT c(opMUpPOBaHbI  [O03HABATEIbHBIC
yHHBepcaibHble yueOHble 1eHCTBIS, KOMMYHUKATUBHBIC yHUBEPCATLHDIC yuyeOHbIe
JeHCTBHS, perylATHBHbIE YHHMBEpCcalbHble YueOHbIE JeHCTBUS, COBMECTHas
NEeSATeILHOCTb.

Merarnpe/MeTHble pPe3y/ibTaThl OCBOGHHA MpPOTrpaMMbl CPEIHETO o01iero
oOpa3oBaHust JOJKHBI OTpaKaTh:

Ogaajnenne yHHBepCA/IbHbIMH y4eOHbIMH Nno3HaBaTeIbHbIMH
NeHCTBHAMM:

1) 6a30Bbie JOrHYECKHE 1eHCTBHSA:

caMoOCTOsATeIbHO  (hopMyIupoBaTh M AKTyallM3upoBath npobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCTIOH30BaTh TPH OCBOEHWH 3HAHMH NPUEMBI JIOTHYECKOro MbIILICHHIA
(aHanm3a, CUHTE3a, CPABHEHUS, KJacCHpUKaluy, 000011[eHHS1 ), PACKPBIBATH CMBICII
6HOTOPMUECKUX TOHATHH (BbIACNATh UX XapaKTEepHbIiC MPU3HAKH, YCTAaHABINBATE
CBA3H C IPYTHMHU NOHATHAMH);

ompesieNiATh LEIH JeATENbHOCTH, 3a/aBas MapamMeTpel U KPUTEPUH HX
JOCTHIKEHHS, COOTHOCHTD Pe3y.IbTaThl AEATEIbHOCTH C MOCTABICHHBIMH LIETAMHU,

HCTIONB30BaTh GHOIOrUYECKHE OHSATHS JUlsi 0ObACHEH!S (AKTOB U sSIBJICHUM
JKUBOW NMPUPOAbLI;

CTPOMTBH JIOTMYeCKHe paccykieHus (MHAYKTHBHBIC, NeNyKTUBHBIE, T10
AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEHMS B paccMaTpyBaeMBbIX
SIBIeHUsAX, (OPMYJIUPOBATh BbIBOJIbI M 3AKITFOHCHHS,

NPUMEHSATH CXeMHO-MO/Ie/IbHbIE  CPE/CTBA s [peCTaBICHUS
CYIIECTBEHHBIX CBs3ell ¥ OTHOIICHUH B H3yHacMbIX GUOIOrMYECKUX 00BEKTaX, a



TaKKe€  NPOTUBOPEYMM  pPa3HOro  poJa,  BBISBIGHHBIX B Pa3jIMYHbIX
MH(OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIaH pelIeHUs] MpobsieMbl C y4&TOM aHalu3a HMEIOLMXCS
MaTepuabHbIX U HEMATEpPHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B AE€ATEJILHOCTh, OLIEHUBATh COOTBETCTBUE Pe3yJIbTaTOB
LeJISIM, OLIEHUBATh PUCKH TOCIIEACTBUN €ATEIbHOCTH;

KOOPJAMHUPOBATH M  BBINOJHATE paboTy B  YCJIOBHUSX  pealibHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOIECHCTBHUS;

pa3BUBATh KPEATUBHOE MbILLJIEHUE MPU PELIEHUU KU3HEHHBIX MpolJieM.

2) 6a30Bble HCCIEA0BATEIbCKHE 1eHCTBHS:

BJIa/IeTh HaBbIKaMU y4eOHO-UCCIIe/I0BaTeIbCKON U MPOEKTHON J1eITeIbHOCTH,
HaBbIKaMU  paspelieHuss 1npodsem, CrHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENBHOMY IMMOUCKY METOJZIOB pPEIIEHHWS MPAKTHYECKUX 3a7a4, IPUMEHECHUIO
pa3IYHBIX METO/10B MO3HAHUS;

MCMOJIb30BaTh pas3/iIM4dHbIC BHABlI ACATCIBHOCTH I10 TMOJYYEHHUIO HOBOI'O
3HAHWS, €ro HHTepnpeTaurdu, Mpeodpa3oBaHUI0 U MPUMEHEHHI0 B Y4eOHBIX
CUTYaLUsIX, B TOM YHUCJIE MPU CO3/IaHUU YUEOHBIX U COLIMAJIbHBIX TPOEKTOB;

(dbopMUpOBaTh HAY4YHbIH THIl MbILUIEHHUS, B/IaJIeTh HAYYHOH TEPMUHOJIOIHEMH,
KJIFOUEBBIMH TOHSATUSIMU U METOJIAMM;

CTaBUTb U (OpMyIHpoBaTb COOCTBEHHbIE 3aJayd B 00pa3oBaTebHOM
HEATCIIBHOCTH H dKU3HEHHBIX CHTYallusAX;

BBISIBJISITh [IPUYUHHO-CIIE/ICTBEHHbIE CBS3M W aKTyajlW3UpoBaTh 3ajauy,
BBIIBUTaTh [UIIOTE3y €€ pelleHMs, HAXOJUTh apryMEHThl JUIS Jl0Ka3aTellbCTBa
CBOMX yYTBEP)KACHUH, 3a71aBaTh [1apaMeTPbl U KPUTEPUHU peLLICHHUS,

aHaJIU3UPOBATL TMOJYHUEHHBIE B XOJ€ peUIeHUsas 3alayvu PE3YJbTAaThI,
KPUTHYECKH OLIEHMBATh WX JIOCTOBEPHOCTH, MTPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, OLICHUBATH IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIIATh II€JIEHANIPABJICHHBIM MOUCK [epeHoca CPeACTB M CIOCO0OB
NENCTBHS B MPO(ECCUOHATIBHYIO Cpey;

YMETh IEPEHOCHTh 3HAHWS B [M03HABATE/IbHYI0 U IMPaKTHYECKYH 00JacTu
KU3HENEeSATeJIbHOCTH,

YMETh UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 001acTel;

BbIJIBUI'aTh HOBBIE HJEH, [pejliaraTb OpUIrMHaJIbHbIE MOJAXObI U PELICHHA,
CTaBHUTh NMPOOJIEMBI U 3a]auH, JA0MyCKaIOINe albTePHATHBHBIE PEIICHHMS.

3) paGora ¢ undopmaumeii:

OPHEHTHUPOBATBLCS B PA3IMYHBIX HCTOYHHUKAX UHPOpPMALMK (TeKcTe yueOHOro
nocoOust, Hay4yHO-NOMYJSAPHONH JauTepaType, OHONOrHYECKHX CIIOBApsAX |
CIIPaBOYHMKAX, KOMITbIOTEPHBIX Oasax jaHHbIX, B MHTepHere), aHanu3upoBath



MHGOPMALIMIO Pa3IMYHbIX BUAOB U (OPM Mpe/CTaBlIeHUs, KPUTUYECKH OlIEHNBATDH
€€ I0CTOBEPHOCTb U HEIIPOTHBOPEYUBOCTh,

GopMyIUpOBaTh 3aMpPOChl U MPUMEHATH pas/lMyHbie METO/bl MMPH TOMCKE W
or6ope Guonornueckoit MHGOpMaLUK, HEOOXOAUMOH 1S BBINONHEHUs Y4eOHBIX
3aja4;

npuoOpeTaTh OIBIT KCIOIb30BAaHUA HWH(POPMALMOHHO-KOMMYHHUKAaTHBHBIX
TEXHOJIOI'Hi, COBEPILIIEHCTBOBATh KYJbTYPY aKTHUBHOI'O MCIOJIb30BAHUS pa3iviHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIBHO  BbIOMpAaTh  ONTUMAlbHYIO  (GOpMYy  MpeAcTaBIeHUs
Ouosioruueckoil uHbopMaKu (cXembl, rpaduKy, AUarpaMmbl, TaOIULbI, PUCYHKHA
U Jpyroe);

MCIIOJIb30BaTh HaAy4HbI SI3bIK B KauyecTBe CpejcTBa Ipu pabore ¢
OMOJIOTHYECKON  MHpOpMallMel: MPUMEHSTh XUMHUYeCKue, (U3MYECKHe U
MaTeMaTH4YeCKUe 3HAKW M CHMBOJIbIL, (hopmysibl, abOpeBuaTypy, HOMEHKIATYpY,
MCIMOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHME  CPEACTBA
HarJIsiIHOCTH;

BlaJeTh  HaBblKAMM  pacro3HaBaHUsi M 3alUThl  MH(pOpMAalUH,
MH(OPMALIMOHHON 0€3011aCHOCTH JIMHHOCTH.

OByaseHue yHHBepCcaJIbHbIMH KOMMYHHKATHBHBIMH JIHCTBHAMHU:

1) o6menmne:

OCYLIECTB/ISATh KOMMYHUKALIMK BO BCeX cepax :HU3HU, aKTUBHO YUacTBOBATh
B JIMajore WJIM JMCKYCCHHM IO CYyILIECTBY OOCyk1aeMOW TeMmbl (YMEHHE 3a/laBaTh
BOINPOCHI, BbICKA3bIBATh CYXKJAEHHS OTHOCHUTEILHO BBIMOJHEHHUS I[IpejularaeMoi
3aa4M, YYUTbIBATh MHTEPEChl M COINAaCOBAHHOCTb MO3ULMUHK APYrUX Y4acTHHKOB
JMasiora UM IMCKYCCHH );

pacro3HaBaTh HeBepOalbHble CpejcTBa OOIIEHHs, TOHMMATh 3HA4YEHHE
COLMaJIbHBIX 3HAKOB, MPEANOChUIOK BO3HMKHOBEHMSI KOH(IMKTHBIX CHUTYallWH,
YMeTb CMSAr4aTh KOH(JIMKTBI U BECTH [1€PErOBOPbI;

BJIAJIETh Pa3jIMYHbIMM criocob0aMy OOLLEHHS] U B3aUMOJEHCTBHUS, NOHUMATH
HaMEepeHHs APYTruX JIIOJEH, MPOsBIATh YBaXKUTEIbHOE OTHOLIEHUE K COOECEeTHUKY
1 B KOppeKTHOHU (hopme hopMyIMpOBaTh CBOM BO3PaKEHUS;

pa3BEPHYTO W JIOTMYHO H3JlaraTh CBOK) TOYKY 3pPEHHs C HCIOJIb30BaHHEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHas /1esITe/IbHOCTh:

MOHMMATh W MCIIOJIB30BaTh MPEUMYILIECTBA KOMAHAHOW M MHIAMBM/YalbHOM
paboThl pU pelleHrr OUOIOruuecKoil npodiemMbl, 000CHOBBIBATE HEOOXOAMMOCTh
MPUMEHEHUS IPYINOBBIX (GOPM B3auMOIEHCTBHS NIPU pelieHUH y4eOHOl 3a1a4u;

BbIOMpATh TEMATHKY M METOJbl COBMECTHBIX JIEWCTBUI C y4y€TOM OOLIMX
UHTEPECOB U BO3MOKHOCTEH KaK/J0I0 4/jieHa KOJJIEKTUBA,;



MPUHMMATh [l  COBMECTHOW  JIeSTeNbHOCTH, OpraHW30BbIBATH W
KOOPAMHHPOBATh JeHCTBHS MO €€ JOCTHXKEHWIO: COCTABIATh IIaH JICHCTBUH,
pacrpesiesTh POJM € Y4ETOM MHEHMH Y4aCTHHKOB, OOCYXKJaTh pe3ylbTaThl
COBMECTHOH paboThI;

OlIEHMBATh KAa4yecTBO CBOEro BKJajla M KaX[I0ro y4dacTHMKa KOMaH/bl B
o01MiA pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUAM;

npeasarath HOBbIE IPOEKThI, OLEHWBATH MAEH C TO3ULHMM HOBH3HBI
OPUTMHAIBHOCTH, NIPAKTHYECKOH 3HAYNMOCTH;

OCYILECTB/ATh [O3UTHBHOE CTpaTerdyeckoe MOBEACHHWE B Pa3IUYHBIX
CHTYAIHsX, TIPOSIBIIATH TBOPUECTBO U BOOOpaKeHne, ObITh MHUIMATHBHBIM.

OBJ1ajileHHe YHHBEPCAIbHBIMH PEryJITHBHBIMH 1eHCTBHAMMU:

1) camoopranu3anusi:

HCIIONB30BATh OMOJIOrMYECKUEe 3HAHMs Ul BbISIBJIEHMs MpoOieM M HX
pelieH sl B KU3HEHHBIX ¥ y4eOHbBIX CUTYaLMUAX;

BHIOMpPATh Ha OCHOBE OMONIOrMYECKHX 3HAHMM [ENEBblE W CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBUSIX M MOCTYNKaX M0 OTHOLICHHMIO K YKUBOM NpHUPOJIE,
CBOEMY 3710POBbIO ¥ 3/I0POBbBIO OKPYKAIOIINX]

CaMOCTOSITEILHO OCYILIECTBISATh MO3HABATE/IbHYIO JEATE/IBHOCTD, BbIABIATH
npobnembl, CTaBUTh U (GOpMyIMpOBaTh COOCTBEHHbIE 3a1a4H B o0pa30BaTeIbHOM
JeSATENIbHOCTH U KU3HEHHBIX CUTYalUsX,

CAMOCTOSITEJIbHO ~ COCTABNATH TMaH  pelleHus npobiembl ¢ y4€ToM
HMEIOILXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEMN 1 IPE/INOYTEHUHM;

J1aBaTh OIIEHKY HOBBIM CHUTYallUsIM;

paCIIMPATH PAMKH y4eOHOro npeamMera Ha OCHOBE JIMYHBIX MpeAnoYTeHUH;

nefaTh OCO3HAHHBIH BbIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCT
3a pelleHue;

OLIEHUBATh NMPUOOPETEHHBIN OTBIT;

crocoGCTBOBaTh (POPMUPOBAHUIO ¥ TIPOSBICHHMIO IIMPOKOH IPYIMLHMHA B
pasHBIX 00/1acTSIX 3HAHWH, MOCTOSHHO IOBBIIATH CBOH oOpa3oBaTelbHbId 1
KyJIbTYpPHbBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTYyallMsiM, BHOCHTH KOPPEKTHBbI B JI€ATEIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIHTATOB LIEJISM;

BIajeTh  HaBbIKAMM  I[O3HABaTeNbHOH  pedeKCHMH  Kak  OCO3HaHMs
COBEpIUAeMbIX AEHCTBUH M MBICIMTENbHBIX TIPOLECCOB, MX PpEe3yIbTaTOB M
OCHOBaHHii, UCIOJIB30BATh MPUEMBI pedieKCHH /sl OLEHKM CMTyalluH, BbIOOpa
BEPHOI'0 peLIEHUS;

yMETh OLIEHHBATb PUCKM M CBOEBPEMEHHO MPHHHUMATh PEIICHUA M0 MX
CHUKEHHIO,



MPMHMMATh MOTWBBI W apryMeHTbl JPyruX TIpH aHaIH3e pe3yJIbTaToB
e TeIbHOCTH;

3) npunsTHE ceOst H APYTHX:

MPUHUMATh ceOsi, MOHMMas CBOM HEI0CTAaTK! 1 JI0CTOMHCTBA,

MPMHAMATh MOTHBBl W apryMeHTBl JpYTWX [pH aHATH3E pe3yJbTaToB
JIeSTeIbHOCTH;

Mpu3HaBaTh CBOE MMPaBO 1 MPaBo APYTUX Ha OLIMOKH;

pa3BMBaTh CIIOCOOHOCTH MOHUMATH MUP C TIO3UIIMH JIPYrOro HENOBEKa.

NPEJMETHBIE PE3YJIbTATHI

[IpeameTHbIe pe3yNbTaThl OCBOCHMS COACPIKAHMS yueOHOro mnpeamera
«buonorusi» Ha yriayOnéHHOM ypOBHE OpPUEHTHPOBaHBI Ha obecrieueHue
npoduabHoro  o0yueHus — OOydarolMXcs ouonoruu. OHM  BKIIIOYAIOT!
crierduueckue s 60O Hay4HbIE 3HAHHS, yMEHUS U crocoObl AeHCcTBUM 110
OCBOEHMIO, HHTEPIPETALME U [PeoOpa3oBaHUIo 3HAHUH, BU/IbI ACATEIBHOCTH MO
MOMYYEHHUIO HOBBIX 3HAHMH M MX NPUMEHCHUIO B Pa3IMiHbIX yueOHbIX, a TaKXKe B
peaNbHbIX KM3HEHHBIX CHTyauusx. IIpeaMeTHble pesymbTaThl MpeACTaBICHbI no
rojam M3y4eHwus.

[IpeaMeTHbIE Pe3yNIbTaThl OCBOEHHS y4eOHOro INpeaMeTa «buonorus» B 10
Kaacce N0HKHbI OTPaKaTh:

chOpPMHPOBAHHOCTh 3HAHMH O MecTe U pOJH OMOJIOTMH B CHUCTEME
eCTECTBEHHBIX HAyK, B (JOPMUPOBAHMM €CTECTBEHHO-HAYYHOH KapTHHBI MUPA, B
HO3HAHMM 3aKOHOB TpPHPOAbI W  pelleHWH [podieM  paluoHaTbHOro
MPUPOJIOTIONB30BAHMS, O BKIIAJe POCCHUACKUX K 3apy0eKHbIX YUEHBIX B pa3BUTHE
OHOJIOTHH;

BIAaZeHMe CHCTeMOll  OMOJIOrMYeCKMX —3HAHWM, KOTOpas — BKIIOHACT:
OCHOBOIOJIATAIOIME OHONOrMYeCKUe TEPMHHbl W TMOHATHS (JKM3Hb, KIICTKa,
opraHusM, MeTabonM3M, TrOMEOCTa3s, CamMoperynsius, CaMOBOCIPOU3BEJIEHHE,
HACJIEICTBEHHOCTb, M3MEHUMBOCTh, POCT M pa3BHTHE), OMONOrHYECKHE TEOPHH
(knerounast Teopus T. IlIBanHa, M. Illneiinena, P. BupxoBa, XpoMOCOMHasl T€OPUs
nacnencrsennoctd T. Moprana), yuenus (H. M. Basunosa — 0 HEHTpax
MHOrooOpasuss ¥ IPOUCXOKACHMS  KyJIbTYPHBIX pacTeHHi),  3aKOHBI
(exuHOOGpa3ksi MOTOMKOB MEPBOTO MOKOJCHHS, PACIIeIICHUs, YHCTOTHI ramer,
HezaBMCUMOro HaciegoBanus . Mengens, TrOMOJOrHYECKHX —pAa0B B
HACJIe/ICTBEHHON U3MEHUYUBOCTH H. . Basuiiosa), MPUHLMIIBI
(KOMILIEMEHTApHOCTH);



BIaJICHAE OCHOBHBIMH METOJIaMH HAY4YHOIO [1O3HAHUS, HCIOJB3yeMBIX B
OMOJOTUYECKUX HCCIIeIOBAaHMSIX IKUBBIX OOBEKTOB (OnMcaHue, H3MEpeHHe,
HaOI0AeHHE, IKCIIEPUMEHT);

YMEHHE BbIACNATH CYLLECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJETOYHBIX M MHOIOKJIETOYHBIX OpPraHW3MOB, B TOM HYHCJIE
Oaktepuii, rpubOB, pacTeHH, KUBOTHBIX U YeJIOBEeKa, CTPOSHHSI OPraHOB W CHCTEM
OpraHOB pAaCTeHWH, JKUBOTHBIX, 4YEJIOBEKa, MPOLECCOB IKHU3HENEATEIbHOCTH,
MPOTEKAIOIIMX B OpPraHW3Max pacTeHUM, KUBOTHBIX M YelloBeKa, OMOIOrHYECKUX
npoueccoB: oOMeHa BelecTB (MeTabosu3M), npeBpalleHust IHepruu, OpoKeHus,
aBTOTPO(HOIro M reTepoTpOPHOro TUIMOB NMUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Melo03a, rameToreHesa, smMOpuoreHesa, MOCTIMOPUOHAIBHOIO Pa3BUTHA,
pasMHOXXEHHS,  WHIAMBU/YAJbHOIO  pa3BUTHS  opraHu3Ma  (OHTOreHesa),
B3aUMO/IEHCTBUS M€HOB, FeTepo3uca, MCKYCCTBEHHOro 0Thopa;

yMEHHE YCTaHaBJIMBATh B3aMMOCBSA3M MeEXJy OpraHOMJaMH KIETKM W HUX
(GYHKUMSMH, CTPOEGHHEM KIETOK pa3HbIX TKaHed M MX (QYHKUMSAMH, MEKIY
OpraHaMH M CHCTeMaMH OpraHoB Y pacTeHMH, JKUBOTHBIX M YeJOBeKa MU HUX
GYHKUMSAMHE, MEXJy CHCTEeMaMH OpraHoB M MX (QYHKIMSMH, MEXAY 3Tanamu
oOMeHa BelECTB, dTanaMH KJIETOYHOIrO LMKIIA U XU3HEHHBIX LIMKJIOB OPraHUu3MOB,
3TanaMu AMOPHUOHAIIBHOTO Pa3BUTHS, M€HOTHNOM W (EeHOTUNIOM, (PEHOTHIIOM U
(akTopamu cpebl OOUTaHUS;

YMEHHE BBISBISATh OTIHUYMUTEIbHBIE MPHU3HAKH JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHHii, )KUBOTHBIX U UeJIOBeKa;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOUIME apryMeHThbl, OHOIIOIHYECKYIO
TEPMMHOJIOTUIO U CUMBOJIMKY JUIsl JI0KA3aTe/IbCTBA POJACTBA OPraHU3MOB pa3HbIX
CUCTEeMAaTUUYECKUX TPYIIIT;

yMeHHe peliaTh OMojIoruyeckue 3aaauu, BhISIBISATh TPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXK/1y MCCIeyeMbIMA OUOIOrMYECKUMU TIPOLIECCAMU U SIBJIEHUSIMHU, [eN1aTh
BBIBOJIbI M MPOrHO3bl HA OCHOBAHWH MOJIYyYEeHHbBIX PE3yJIbTaTOB;

yMEHHUE BBINOJNHATE JlabopaTopHble M NpakTHUYeckue padoThl, coOIIOaTh
npaBuia npu pabote ¢ yuebHbIM U 1a0OpPAaTOPHBIM 000PYA0BaHUEM;

YMEHHUE BBIJIBUraTh THIOTE3bl, MPOBEPSATb HUX JKCHEPUMEHTaIbHBIMHU
cpeacTBamMH, (OpMyJIHpYys UEedb MCCIe0BaHMS, AHAJIU3UPOBATH [OJYYEHHBIE
pe3yJbTaThl U JIeJaTh BbIBO/IbI;

yYMEHHME yuyacTBOBaTh B y4ueOHO-MCCIIe0BaTeIbCKOM pabore mo Ouosioruu,
9KOJIOTUM WU MEJULIMHE, MPOBOAMMON Ha 0a3e WIKOJBHBIX HAay4HBIX OOIECTB, W
nyOJMYHO  MPEACTaBIATH  [OJY4YeHHble  Pe3yJbTaTbl HA  YYEeHHYECKHX
KOH(EPEHIUAX;

YMEHHE OIIEHMBATh ITHYECKHME AaCIeKThl COBPEMEHHBIX HCCIIEOBAHUN B
obnactu  Ouosornu M MeAMUMHBI  (KJIOHHUpPOBAaHHE,  MCKYCCTBEHHOE



OIIOIOTBOPEHME, HAIPABJICHHOE M3MEHEHHE I'eHOMa M CO3/1aHHe TPAHCIeHHBIX
OpPraHU3MOB);

YMEHHE OCYILECTBISTE OCO3HAaHHBIH BbIOOp Oyaylueid mnpodeccroHanbHOM
ACATENIBHOCTH B 00s1aCTH OMOJIOTUHM, MEAMLIMHBI, OHOTEXHOIOIHH, BETEpUHAPHH,
CeJIbCKOr0 XO3SMCTBA, MMILIEBONH MPOMBIILIEHHOCTH, YIIyONaTh NMO3HABATEIbHBIH
MHTEPEC, HAIIPAB/ICHHbIM Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOLIEH MMPO(eccHu u
MPOJIO/KEHHEe  OMOJIOrHYecKoro 00pa3oBaHUs B  OpPraHM3aLMAX  CPEIHEro
Mpo(heCcCHOHAIBHOIO U BBICIIEro 00pa3oBaHMs.

[Ipeamernbie pesynbraThl ocBoeHMst yyeGHoro mpeamera «Buonorusy B 11
Knacce JI0JKHbl OTPaKaTh:

cOpMUPOBAHHOCTh 3HAHWII O MecTeé M ponM OHOJOIMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMMPOBAaHMM COBPEMEHHON eCTeCTBEHHO-HAay4HOM
KapTHHbl MHUpa, B IMO3HAHWW 3daKOHOB MPHUPOABI U PEIIEHUH 3KOJOTHYECKUX
MpoOsiieM 4YeNnoBeYecTBa, @ TakkKe B pPELIEHMM BOMPOCOB PALMOHAIBHOIO
PUPOJIONONBL30BaHHs, ¥ B (OPMUPOBAHMU LIEHHOCTHOTO OTHOILEHHUS K TPUPOJIE,
00IIeCTBY, YeIOBEKY, O BKJAJe POCCHUHCKMX M 3apyOekHbIX yUEHBIX-OHOIOrOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJIaZIeTh CHUCTEMOW OMOJIOrMYECKUX 3HAHWM, KOTOpas BK/IIOYAeT
OMpeJeseHUuss U TIOHMMaHHWE CYLUIHOCTH OCHOBOIMOJIATaloUUX OHONIOrHYeCKUX
TEPMUHOB M TOHATHH (BUA, dKocucTeMa, Guocdepa), Guosoruueckue Teopuw
(aBosmoionHas Teopus Y. JlappuHa, CHHTETHYECKAs TEOPHs IBOJIOILUM), YUEHHS
(A. H. CesepruioBa — 0 myTsix u HarnpasieHusx ssomonuu, B.U. Bepraackoro — o
6uoctepe), 3akonsl (remernueckoro pasHosecust Jlx. Xapau u B. BaitnGepra,
3apoaeiieBoro cxozacrtsa K. M. bspa), npaBuna (munumyma [O. Jlubuxa,
OKOJIOTMYECKOM MUpaMU/Ibl JHEPruu), runotesbl (runoresa «mupa PHK» V.
['unbepra);

YMEHHE  BJaJIeTh ~ OCHOBHBIMM  METOJAAMH  HAy4yHOTO  I[IO3HAHHS,
MCIIOJIb3yEMbIMH B OMOJIOrHYECKUX MCCIIe/I0OBAHUAX KUBBIX 0OBEKTOB U IKOCHCTEM
(omucanue, u3MepeHue, HaOIIOEHKE, IKCIIEPUMEHT), Croco0aMK BBISBICHHS M
OLIEHKH aHTPOIOTI€HHbIX U3MEHEHUH B TIPUPOJIE;

YMEHHE BbIJEJIATh CYIIECTBEHHbIE IIPU3HAKU: BHJIOB, OHOreOLEHO30B,
dKOCHCTEM W Ouocdepbl, cTabHIN3MPYIOLIEro, JABHKYIIETO W pPa3phIBAOIIETO
€CTECTBEHHOTO otbopa, aJJIONaTPUYECKOTO U CHUMIIaTPUUYECKOTO
BU1000pa30BaHus, BIAMSHUS JABUKYIIHX CHII SBOMIOIMA Ha FeHOMOH ] TIOMy IS,
MPUCTIOCOOICHHOCTH OPraHU3MOB K cpesie 00MTaHuUsl, YepeoBaH!s HanpaBlieHuil
3BOJIIOLMH, KPYTrOBOPOTa BELIECTB U MOTOKA YIHEPrHH B IKOCUCTEMAX;

YMEHME YCTaHABJIMBATH B3aWMOCBS3M MEXJIy NPOLECCAaMH 3BOJIIOLMH,
ABMXKYIIMMH CHJIAaMHM @HTPOIIOreHe3a, KOMIIOHEHTAMH Pa3lIMYHBIX 3KOCHCTEM MU
TMPUCITOCOOIEHUSAMU K HUM OPraHU3MOB;



yMEeHMe  BBISBIATH  OTJIIMYHMTENbHbE  MPU3HAKH  JKUBBIX  CHCTEM,
MPHUCTIOCOBIEHHOCTh BHAOB K cpele OOMTaHMsl, aOHOTHYECKUX U OMOTHYECKHUX
KOMIIOHEHTOB ~ OKOCHCTEM, B3aUMOCBSI3eil OpraHM3MOB B  COOOIIECTBax,
AHTPONOTEHHBIX M3MEHEHHH B IKOCHCTEMax CBOeH MECTHOCTH;

yMEHHE MCIOJB30BaTh COOTBETCTBYIOLINE apryMEHTbI, OMOIOrMYECKYHO
TEPMUMHOJIOTHIO M CHMBOJIMKY JUIsl JI0Ka3aTelbcTBa POACTBA OPraHW3MOB pasHBIX
CHCTEMATHUYECKUX IPYIIH, B3aUMOCBSI3M OPraHU3MOB M Cpe/ibl OOMTaHKs, eIMHCTBA
YelOBEYECKHX pPac, HEOOXOAMMOCTH COXPaHeHWs MHOrooOpasus BHJIOB U
3KOCHCTEM KaK yCJIOBHS COCYLIECTBOBaHMS MPUPOIBI U UCJIOBEYECTBA;

yMeHHe pelaTs GHOIOrHIeCcKHe 3a/1auH, BbISBIATE IPUYMHHO-CIIEACTBEHHbIC
CBSI3U MEXJLy MCCIle/lyeMbIMU OMOJIOrMYEeCKUMH MTPOLecCaMu U ABICHUAMH, JieNaTh
BBIBO/Ibl M IIPOrHO3bI HA OCHOBAHHM [10Jy4CHHBIX PE3yJIbTaTOB;

yMeHHe BBIMOJNHATL J1a00paTopHble M NpaKTHYecKue paboThl, coOmoaath
npaBuna npy pabote ¢ yu4eGHBIM U 1aG0paTOpHBIM 000pY10BAHHEM;

yMEHHME BBLIBUTATh THIOTE3bl, [MPOBEPATh MX IKCIEPUMEHTAIbHBIMH
cpenctBamMu, (GOPMYJIHpYsl Lelb HWCCIe[0BaHMS, aHATW3UPOBATH [OTY4CHHBIC
pe3yJbTaThl U [1€/1aTh BIBO/IbI;

yMeHHe y4acTBOBAaTh B y4eOHO-MCCIE/I0BaTeIbCKON paboTe 1o Ouosioruu,
SKOJIOTHH ¥ MeIHLMHE, POBOAMMOIl Ha (a3e IMIKOJIBHBIX Hay4HBIX OOLIECTB, W
nyOAMUHO  MPEACTAaBISITH  MOJYYEHHbIE — pe3ylbTaThl  Ha  YYEHHYCCKHUX
KOH(epeHLUsIX;

yMEHHMe OLIEHUBATh TMIIOTe3bl U TEOPUH O MPOUCXOXKICHUH KU3HHU, Ye/I0BeKa
M YeloBEYeCKUX pac, O MpUYMHAX, TMOCIEACTBUAX M Crocodax MpeaoTBpalleHuMs
rnobanbHbIX U3MEHEHHH B Ouocdepe;

yMEeHHEe OCYIIECTBISATh OCO3HAHHBIA BbIOOP OyayLleH npoheccuoHaIbHOM
NeSTeNFHOCTH B 001acTH OMOIOTHH, YKOJOTUH, IPUPOAOIIOIB30BAHMUS, MEANIIMHEI,
GHOTEXHOJIOTHH, [ICHXONOIWH, BETEPMHAPUH, CEIbCKOro XO3SHCTBA, MHUIIEBOH
[POMBIIIIEHHOCTH, yrIyOuIsTh [03HaBaTelIbHbIl HMHTEpeC, HaNpaBlIeHHbIH Ha
OCO3HAHHBII  BBIOOP  COOTBETCTBYIOLIEH — mpodeccun W MPOJOIKEHHE
6MOJIOrHUYeCKOro 00pa3oBaHKsi B OpPraHM3alUsX CPeIHEro MpopeccHoHaNIbHOro 1
BbICIIEr0 00Opa3oBaHus.
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