MUWUHHCTEPCTBO OBPA3BOBAHMS 1 HAYKH
NOHEIIKOM HAPOJTHOI PECIIYBJINKH
T'OCYJIAPCTBEHHOE FIOJUKETHOE
OBIEOBPA3OBATEJIFHOE YUPEXXJIEHUE
«IIIKOJIA Ne 72 TOPOJACKOI'O OKPYTA IOHEIIK»
NOHELIKON HAPOTHOM PECITYBJIUKH

PACCMOTPEHO COI''TACOBAHO

Ha sacezanny MO 3aMecTUTENb AUPEKTOpa
YUYHUTCICH MATEMATHIECKOTO U :

eCTeCTﬂQﬂy‘IHOFO IHUKJIIa
Jfee
¥

JI.A. HemneBa
[Tpotokon oT20.04 2e27Ne 1

PABOYASI IPOTPAMMA
(ID 991229)

yueOHOro npeamera «buosaorus. YriyOaeHHbIH YPOBEHDb)

s oOyvaromuxes 10-11 knaccos



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMOIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®enepanunm», ®I'OC COO, Konmemuu mpenoaBaHus
yuebHoro npeamera «bruonorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCIIUTaHUSL.

VYueOunplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBJIIETCS OJIHUM M3 KOMIIOHEHTOB INpeAMETHON 005acTh «EcTecTBEeHHO-HAay4YHbIE IPEIMETHI».
CornacHo mnonoxenusm OI'OC COO mnpoduibHble ydyeOHBIE NpPEAMETHI, H3ydyaeMble Ha
yIIIyOJIEHHOM YPOBHE, SIBIISIFOTCS criocoOoM muddepenimanuu oOydeHus Ha YpOBHE CPEIHETO
obuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM NPO(PECCHOHAIBHBIM M BBICHIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PELICHHE
o0pa3oBaTeNIbHBIX, BOCIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3AHHBIX C MpodopueHTanuei
oOyyaronuxcs M CTUMYJIMpPOBAHHEM HHTEpeca K KOHKPETHOW 00JIaCcTH Hay4dyHOro 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIIOPTOM WA BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeJU U 3a1adax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOi€HHOM ypOBHE, ONpeeseT 00s3aTenbHoe
(MHBapMaHTHOE) MPEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesiaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4y€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs,
Onmaromaps 4yeMy IPOCMAaTpPUBAETCSl  HANpPAaBICHHOCTh HAa  MOCIEYIOIEE  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIJICHHS], MPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOr0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme 1o
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buonorus» B peanusanuu
tpeboBanuii ®I'OC COO K TIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pe3ynprataM o0OyueHus U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOM
JESITeNbHOCTH OOYyYaloUIMXCs MO OCBOGHUIO COAEpkKaHHsS OHOJOTHYEecKOoro oOpa3oBaHUs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosiorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJeHUE 3HAHUI
oOyyaromuxcss O JKMBOM MpHUpOJE, OCHOBAX MOJIEKYJISPHOH M KIETOYHOH OuoJoruw,
SMOPHOJIOTUN U OUOJIOTUM PA3BUTHS, T€HETUKHU, CEJEKIMH, OMOTEXHOJOIHH, IBOJIOIMOHHOIO
yUEHUS U IKOJIOTHH.

N3yuenne yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOyYaromuxcs K MOCIEAYIOIIEMY HOJYYeHUIO0 OMOJOrMuecKoro o0Opa3oBaHMs B
By3aX U OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro coJep KaHus
COCTaBIJIIET CUCTeMa OHMOJOIMYECKMX 3HAHUHM, MOJTYYEHHBIX MPH H3YYEHHH OOYyJarOLIUMHCS
COOTBETCTBYIOLIUX CHCTEMATUYECKUX pa3AeioB OMOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
obpazoBanus, B 10—11 kiaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITyOJICHBI



OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OaKTepusx, OpraHu3Me YeJIOBEKa,
Oo0mMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTEIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
IIPUKJIATHOTO U TIOMCKOBOT'O XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BATh KaK OPUEHTHUPBI AJIS
nocnenyomero Beioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMH O00YJaIONTUMUCS IPH H3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaeTr CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOAXOIBI K M3ydeHHIO Ouoiyoruu. COTacHO WM, HM3Yy4YaroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC ISl )KMUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliH,
HBOJIIOIIUM OPTraHMYECKOro MHpa Ha 3emjie, COXpaHEHHs OWOJIOTHYECKOTO pPa3HOO0Opasus
mwiaHeTtl. Tak, B 10 kiacce W3ydaroTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOUHOM Ouosoruu,
AMOPHUOJIOTUM U OMOJIOTHH PA3BUTHS, TCHETUKU U CEJIEKIINH, OMOTEXHOJOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOYyYalOIUXCsA IO OOTaHWKE, 300JIOTHH, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUM U
ydeHue o ouocdepe.

VYueOHplii mnpeamer «buosorus» mpu3BaH O00ECHEUYUTh OCBOCHHE OO0Yy4arolIUMUCS
OMOJIOTMUECKNX TEOpUU W 3aKOHOB, WJICW, TPUHIMIIOB W TPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOIl KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISINH, OMOIEHO03a, SKOCHCTEMBbl, O BbIAAIOIINXCS
Hay4HBIX JOCTIKCHHIX, COBPEMEHHBIX HCCIEIOBAHUSAX B OHOJIOTHH, TMPHUKIAAHBIX aCHEKTax
Ouosnornueckux 3HaHWM. J[7s pa3BuUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsy CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEpKaHUHU MPOrPAMMBI IO
OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TOM WIM HWHOMI
obOnacTu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yrnyOa€HHOM ypoBHE — OBIaJCHHE
0oOy4aroUMMUCS. 3HAHUSMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpraHU3alliu >KUBBIX CHCTEM
pPa3HOro paHra M NpuoOpeTeHue YMEHHI HCIOJIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nMpodecCHOHAIbHON EATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCKOro oopa3oBaHusl.

JlocTxeHue 1eN u3ydeHus ydueOHoro npenmera «buonorus» Ha yrimyOinEHHOM ypoBHE
obecrieunBaeTcs PelIeHueM CIIEeIYIOUIUX 3a/1au:

OCBOCGHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIIIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIus, BH]L,
ouoreoreHo3, Ouocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOYydYalIIUXCci €  METOJAaMHM  TIO3HAHWUS  JKUBOW  MPUPOIBIL:
HCCIIEeIOBATEIbCKUMH METOJJaMH OMOJIOTMYECKUX HAyK (MOJEKYISIPHON U KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJNIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTHH); METOJaMH  CaMOCTOSTEIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIeOBaHN B jabopaTtopuu U B TpHpojae (HAOMIOJeHHE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICITMPOBAHNUE);

OBJIaJieHue OOYyYaIONIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOJWUTh, aHATM3UPOBATH U
MCIO0JIb30BaTh OMOIOTUYECKYIO MHPOPMAIINIO; TIOTH30BATHCS OMOIOTUYECKON TEPMUHOIIOTHEH U



CHMBOJIMKOW; YCTQHaBIMBATh CBSI3b MEXAYy pa3BUTHEM OWOJIOTUM W  COIMAJIBHO-
HSKOHOMHYECKUMH U SKOJIOTHYECKHMHU TPOOJIeMaMH 4YeJIOBEYECTBA; OICHHWBATH IOCIECACTBUS
CBOCW JEATENPHOCTH 10 OTHOIIEGHHIO K OKpY)KaloUled NpUPOIHON cpenae, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKA WH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUia MOBEICHUS B NPUPOAE M 0OECICUeHUS
0€30MacCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalHAX MPHPOTHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPHITHS B OOJIACTH
OHOJIOTHH;

pa3BUTHE y 00YYaIOUINXCS MHTEIUICKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCJICIOBAHUSMU B OHOJIOTHH,
pemaemMpIMi €10 MPOoOJIeMaMH, METOJIOJIOTHEH OWOJIOTUYECKOTO HWCCIICAOBAHMS, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCIIECAOBAHUH, peleHns] OWOJIOTMYECKUX 3a/1ad, MOJCIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIHTaHUE y 0Oy4JaromMXcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IEJIOM U K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTHYECKOH, TEHETHYECKOU
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHWI;

npuoOpeTeHne 00yJaroIIUMUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHUIOB, SKOCUCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOTO 3[0POBbSI U 3J0POBbSl OKPYXKAIOMIMX JtoJed (COOM0eHusT Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENCATCIHHOCTH B
Ype3BhIYANHBIX CUTYALUSAX IPUPOJIHOTO U TEXHOTEHHOIO XapaKTepa) Ha OCHOBE MCIOJIB30BaHUS
OMOJIOTMUECKHUX 3HAHUIN U YMEHUN B TIOBCETHEBHOM JKU3HH;

CO3JaHME YCIOBMHA Ui OCO3HAHHOTO BbIOOpa OOyYalOIIMMHCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroemMy MpodecCHOHATBHOMY
CaMOOIIPE/ICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAaMH U MOTPEOHOCTAMU
peruoHa.

OOmee 4yuCIIO YacoB, OTBEACHHBIX Ha U3ydyeHUE OHOJOTHMM Ha YIIIyOJIEHHOM YpPOBHE
cpennero oOmiero obpaszoBanusi, coctaBiser 204 uvaca: B 10 kmacce — 102 gaca (3 uaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3allMOHHBIX  (GOpM, METOJOB M  CpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAaHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouoyoruueckoro oOpa3oBaHMsI B OpraHHU3aIUsaX CpeaHEero MpodeCCHOHATBHOTO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPHU OO0Y4eHUU OHOJIOTMU Ha YriayOJEHHOM YPOBHE SIBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux pador. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpe/IeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCA MAaTepHabHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MIPUPOTHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA

10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KYpPCUBOM, HE BXOAMT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buoJsiorust Kak HayKa

CoBpemeHHast OuoJyiorusi — KOMIUIEKCHas: Hayka. Kparkas uctopusi pa3BUTUS OMOJIOTHH.
buonornueckue Hayku M H3ydaeMmble UMHU TpobOiembl. DyHIaMEeHTaJdbHbIE, MPUKIATHBIE U
MTOMCKOBBIE€ HAyYHbIE UCCIIEIOBaHMsI B OMOJIOTUH.

3HaueHue OuoNoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
mupa. [lpodeccun, cBszaHHble ¢ Ouojorueil. 3HaueHue OMOJNOTMM B MPaKTHYECKOU
NESITEeIbHOCTH YeJIOBEKa: MEAMIIMHE, CEJbCKOM XO3SHCTBE, MPOMBIIIICHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpauuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, U. . Meunuko, H. 1. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuist u cxembl: «CBsI3p OHMOJIOTUHU € APYTUMU Haykamuy, «Cuctema OMOJIOTHYECKHX
HAyK».

Tema 2. /KuBble cucTeMbl U MX H3yYeHHUE

XKuBble cucteMbl Kak mpeaMeT u3ydeHust ouosioruu. CBOMCTBA )KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEACHUE, PA3APAKUMOCTD,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alydyd KUBBIX CHCTEM: MOJIEKYJISPHBIM, KIECTOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIM, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE MPU3HAKH >KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHusI MaTepuu. Hayku, u3zydaroniyue ,UBbIE€ CUCTEMbI Ha Pa3HbBIX
YPOBHSIX OpraHU3aluu.

N3ydenue xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msMmepenue,
JKCIIEPUMEHT, CUCTeMartu3anus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCUMOU
nepemeHHol. I[lnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JO0CTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH IOJIyUYEHHBIX PE3yJbTaTOB. [IpHUMHBI MCKaXEHUS PE3YIbTATOB IKCIEPHUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuupl n cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «DBHOJIOrMYecKHe CUCTEMBI»,
«CBoiicTBa )KMBOW MAaTepumn», «YPOBHU OpraHU3alUH KUBOU NMPUPObD», «CTpOEHHE )KMBOTHOM
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  UEJIOBEYECKOTO  OPraHU3May,
«buoreornenos», «buocdepa», «MeToabl H3y4eHUs )KUBOI IPUPOIBI».



O6opynoBanue: 1a00paTOpHOE 000PYIOBAHUE /TSl IPOBEIACHMS HAOIIOCHUN, U3MEPCHHIA,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnosib30BaHKME Pa3IUYHBIX METOJOB IPU H3YYEHUM MKUBBIX
CUCTEMM.

Tema 3. Buosorus KjieTku

Knerka — cTpykrypHO-(hyHKIMOHAIIbHAS €MHHLIA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Kierounast teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOM TEOpUH.

MeTtopl MOJIEKYJIIPHOM UM KJIETOYHOM OMOJOrMM: MHUKPOCKOIHS, XpomaTtorpadus,
anektpodopes, MeToJ  MeueHbIX aroMoB, auddepeHumanbHOe  IEHTPUPYTHPOBAHUE,
KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Koundghoxanvnasa mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

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

Tabmuipl u cxembl: «CBETOBOW MHKPOCKOI», «DJIEKTPOHHBIA MHKpOCKom», «McTopus
Pa3BUTUS METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepPHATBHBIX KIETOK.

IIpakTnueckas padora «/3ydeHre METOJIOB KJIETOYHOM OHOJOrHM (Xpomartorpadus,
anektpodopes, nupdepennranbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMnuyeckasi opranu3anus KJICTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThl. Bona u e€ ponb
KaK pPACTBOPUTEIA, pEareHra, y4aCcTHE€ B CTPYKTYPHUPOBAaHUHU KIETKH, TEILIOPETYIALHNH.
MuHepanbpHbI€ BEIECTBa KJIETKH, UX OMoJoruyeckas poib. Pojib KaTHOHOB U aHHOHOB B KIIETKE.

Opranuueckue BeniecTa KIeTKU. brosorndyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTypsl OenkoBoi Mousiekyinbl. IlepBuunas crpykTypa Oenka, NMenTHAHAS
cBs3b. BropuuHnas, TpeTnyHas, 4yeTBepTUYHAs CTPYKTypbl. [leHarypauusa. CpoiicTBa O€JIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6ekoB. [Ipuoknbi.

VYraeBonasl. MoHOCaxapuipl, Aucaxapuipbl, OJIMrocaxapuibl M nonucaxapuisl. OOmumi
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOMCTBA yIJIEBOAOB. buonornuyeckue ¢GyHKuuu
YTJIEBOJOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanus — JTHIHIOB.
Tpurnuuepunasl, pochoaunuisl, BOCKU, ctepouibl. buonornyeckue Gpynknuu nunuao. O6mue
CBOMcTBA OMOJOrMYECKMX MeMOpaH — TEKy4YecTb, CIOCOOHOCTh K CaMO3aMbIKaHMIO,
MIOJIYTIPOHUIIAEMOCTD.

Hyxneunossie kucnotel. JJHK n PHK. Ctpoenune HykinenHOBBIX KuCIOT. HykneoTuasl.
[Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — naBoiinas cnmpaib.
Mectonaxoxaenue u 6uonorunueckue pynknuu JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenne mouekynsl AT®. Makposprudeckue cBa3u B Mosekyine AT®. buomornueckue
¢ynkuuu  AT®. BoccTaHOBJIEGHHBIE TEPEHOCUMKH, UX (QYHKIUM B KiIeTke. /pyeue
Hykneozuompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHUYECKHE M OMOPHU3NYECKUE HCCIEOBAHUSA COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYUL
Ouomonexyn u ux xomniekcos. Komnvromepuwiii ouzaiin u opeanuieckuti cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHAL0208.



JdeMoHcTpanuu

[optpetst: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

Muarpammel:  «Pacnpenenenre XMMHUYECKUX DJIEMEHTOB B HEKHMBOW  IIPHUPOJACY,
«PacripeieneHne XuMHUYECKUX 3JIEMEHTOB B JKMBOUM IIPUPOJIEN.

Tabmuuper u cxemsl: «l[lepuoanyeckas TabIMIa XUMHYECKHX JIIEMEHTOB», «CTpoeHHe
MOJIEKYNBl BOJbD», «BelmiectBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyiIbl ATO».

O6opynoBaHue: XuMU4ecKast ocyjia 1 000pyJJ0BaHUE.

JladopaTopHas padora «OOHapyxeHHe OETKOB C MOMOIIIBIO KAaU€CTBEHHBIX PEAKITUN».

JladbopaTopHnas pa6ora «VccineqoBanne HyKIEHHOBBIX KHCIIOT, BBIJICJICHHBIX U3 KIJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenune u pyHKIMHU KIETKH

Tunsl kneTok: 3ykapuoTudeckass U IMpokapuoTuyeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHUs KIETKH.

CtpoeHne mMpoOKapUOTHYECKOW KieTkh. Kierounas crTeHka OakTepuii u  apxeil.
Oco0OeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTo u
POJIh MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUpPOBAHUE dyKapHOTHYEeCKOM KieTku. [lnma3zmarnyeckas MmemOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4ecKod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
MJIa3MaTHYecKyl0 MeMOpaHy: maccuBHbIA (muddy3us, obneruénnas auddy3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIN TpaHcropt). [lomymponuniaemocts MemMOpanbl. Pabora
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronuros. Dk3onuto3. Kiierounas creHka.
CtpykTypa ¥ PyHKIIMH KJIECTOYHON CTEHKH PAaCTEHUH, TpUOOB.

Huromma3zma. I[lurozonb. [lurockener. JIBwkeHue uurTorsiasmbl. OpraHouibl KIETKH.
OpHoMeMOpaHHbBIE OpraHoubl KIEeTKH: sHAoIuIazmMaTnueckas cetb (DIIC), anmapat [Nonbmxkwy,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTuKynyma. Mexanusm nanpasienus oOenxoe 6 IIIC. Cuntes
pactBopuMbiX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [mamkuil  (arpaHynspHBIi)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkius anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCTIOPT BELIECTB
B KJIeTKe. Bakyonu pacturenbHbIx kiieToK. Kinerounstii cok. Typrop.

[TomyaBTOHOMHBIE OpraHoWAbl KJIETKH: MUTOXOHIPHUH, IIACTUIBL [Ipoucxoocoenue
mumoxouopui u naacmuo. Cumobuoecenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXKHBIC IIJIACTH]IBI
(OTOCHUHTE3UPYIOUIUX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HememOpannble opraHouzp! kineTkd CTpoeHne M (QyHKIHMHM HEMEMOpaHHBIX OPraHOMI0B
KiIeTku. Pubocombl.  Ilpomesxcymounvie  unamenmoi. MuxkpoduiaMeHTbl. AKkmunogvie
Muxkpoguramenmol. MpIIIEUHBIE KIETKH. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpyOouku. Knerounsiii nentp. CTpoeHune M JABWKEHHE JKI'YTUKOB M DPECHHYEK.
MukpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Mukpompybouxkamu. Momophvie b6enxu.

Snpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIIKH, UX CTPOEHUE U (PYHKIMH.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(hazHOM



a1pe. dyxpomamun u 2emepoxpomamun. benku XpomMaTMHa — TUCTOHBI. Junamuxa s0epHOU
obonouku 6 mumose. A0epubviii mpancnopm.

Knerounsle  BrimtoueHusa. CpaBHUTENIbHAs  XapaKTEPUCTUKA  KIETOK  DYKapHOT
(pacTuTeNnbHOM, )KUBOTHOH, TPUOHOIA).

JdeMoHcTpanuu

[optpetsi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTkn», «CTpoeHue pacTUTENIbHON KIETKN», «CTpoeHue MUTOXOHAPUN», «Aapo», «Ctpoenue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnapaTrbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOTIpEnapaThl 0aKTepHaIbHbBIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHBIX OPTaHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOYHON MEMOpaHbD».

JladopaTopHnas padora «lccienoBanue mia3mMoiiM3a U JETUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

I[IpakTnueckas padora «/3ydyeHue ABM>KEHUS LUTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB U NMpeBpPaLliecHUe JHEPIHMH B KJIeTKe

AcCUMWIALINS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMeHa BEIIeCTB:
aBTOTPOQHBIK UM  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IpoIeccax.
OHepretuyeckoe oOecrieueHue kieTku: npeBpaimeHne AT® B 0OMEHHBIX Mpolleccax.
@DepMeHTAaTUBHBIM XapakTep peakluid KIeTOYHOro MeradbonuszMa. DepMeHThl, UX CTPOCHHE,
cBoiicTBa W MexaHusM jeictBus. KodepmeHntol. Otimuusi (GepMEHTOB OT HEOPTaHUYECKUX
KaTaJn3aropoB.  benku-akTuBaTopel M OEIKU-MHTHOUTOPBL.  3aBUCUMOCTb  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIIUN OT Pa3INYHBIX (PaKTOPOB.

[lepBuyHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
okcucennvlll  omocunmes 'y oaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbL
peakyuonroz2o yeumpa. Ponp xjopomnactoB B npoiecce (Gotocunre3a. CBeTOBass U TEMHOBas
dazel. Domoovixanue, Cz., Ca- u CAM-munvt chpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Bnusiaue pa3nnyHbeIX GaKTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETHUKOB:  HHUTpU(ULUpPYROLIHE
OakTepuu, xene300aKkTepun, cepodaKkTepun, BOJOPOIHbIE OaKTeprH. 3HaU€HUE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunael Opoxenust. IIpogykTel OpoXkeHHs M MX HCIOJb30BaHUE
YeJI0BEKOM. AHa’pOOHbIE MHUKPOOPIaHHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENH
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTENnbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [JIFOKO3BI.

buonorudeckoe OKuCICHHE, WU KIETOYHOE JAbIXaHuE. PoJIb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. lluknuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Onepeusi memobpannoeo epaouenma npomonos. Cunmes AT®: paboma npomonnou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHUECKOTo 0OMeHa.

JdeMoHcTpanuu

IToptpetsr: k. ITpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «PoToCHHTE3», «DHepreTudeckuili oOMmen», «buocunres Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.



ObopynoBaHue: CBETOBOM MHKPOCKOII, 000PYAOBaHUE JUIsl IPUTOTOBJICHHUS IOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopnass padora «M3ydeHue KaTaTUTHUYECKOW aKTUBHOCTU (epMEeHTOB (Ha
IIpUMEPE aMuUIIa3bl WM KaTajaasbl)».

JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHBHOTO pACIICIUICHUS IEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHasi padoTa «CpaBHEHHE TTPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U JABIXAHUSD.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUSAX MaTPUYHOIO
cuHTe3a. Peanusamus HacneacTBEHHOW wHHQoOpmanuu. ['eHeTMueckui KoJl, €ro CBOMHCTBA.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIUMIBI TpaHCKpHUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApaJUIEIbHOCTh, aCUMMETPUYHOCThb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue tpancnoptHbix PHK B OnocunTesze Oenka. YcinoBus
6uocunTesa 6enka. Koaupoanne aMuHoKucoT. Poib pubocom B Ouocunrese Oenka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi TeHoMa y NMpoKapuoT U
syKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekyrapHuvle mexanuzmvl 3Kcnpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. KiieTounslit romeocTas.

Bupycel — HeknerouHnbsle (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwnwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHsie 3a0osneBaHus 4enoBeKka, KUBOTHBIX, pactenuit. CIIMJ[, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz dorvuux maccusos («bigdata») cmpyxkmyphuvix
ouonocuueckux oanuvix. Hamomexnonocuu 6 o6uonoeuu u meouyuue. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

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

Tabmuupt u  cxembl: «buocuHTe3 Oenka», «['eHeTmueckuii Koy, «BUPYCH»,
«bakTrepuodarmy.

IIpakTnueckas padora «Co3nanue MOJEIIN BUPYCa.

Tema 8. JKn3zHeHHBIN HUKJ KJIETKH

Knerounslii mmki, ero mepuoisl u perymsiuusa. MHrepdaza u muto3. OcobOeHHOCTH
mporeccoB, mpoTekaronux B uHTepdase. Iloarotoka kinetku Kk aenenuto. [IpecunTeTnueckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKHM M TOCTCUHTETUYECKUN (TPEMUTOTUYECKUN) MEPUObI
uHTEep(a3bl.

Matpuunsiii  cunre3 JHK -  perummkanus.  IlpuHnunsr  perumkanun — JJHK:
KOMIIJIEMEHTAPHOCTh,  TOJYKOHCEPBATUBHBIA  CHHTE3, AHTUIAPAUIEIbHOCTb. MeEXaHHU3M
perumkanuu  JIHK.  Xpomocomsl. Crpoenne xpomocom. Tenmomepsl M Tenomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTul. JMIUIOUWIHBIM M TarulouIHbI HaOOphl XPOMOCOM.
I'omonornunsle xpoMocomsl. 110710BBIE XPOMOCOMBI.

Jlenenue knetkn — muro3. CTaguu MHUTO3a U NPOUCXOJAIIME B HUX MPOLECCHI. THIIBI
Muto3a. Kapnoknnes n nutokunes. bruonornueckoe 3HaueHUE MUTO3A.



Perymsimust MUTOTHYECKOTO UMKIA KiIeTkd. [IporpamMmmupyemasi KJIeTOYHas THOEIb —
aronTo3s.

Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAs TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemok. «L{ugpposas xiemxa» — buoungopmamuuecxue
Mooenu QYHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI UK KICTKW», «MuT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JTHK».

O6GopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpompemnaparbl: «MuUTO3 B KIIETKaxX KOpEIIKa
JIyKa».

JlabopaTopHas pa6ora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne MHuTO3a B KIIETKax KOHYMKa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJIOHUAIbHBIEC,
MHOTOKJICTOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEACSITEIIBHOCTH OJHOKJIETOYHBIX OpPraHu3MoB. bakrepuu,
apXeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, APyrue MpoTUCThl. KonoHunamsHbIe
OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Txkanu pacrenuit. TuHIBI pAacTUTENBHBIX TKaHEH: o0Opa3oBaTeNlbHAsI, TOKPOBHAs,
MPOBOJISAINIAsA, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacloIOKeHHs
TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIBI JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHas. OCOOCHHOCTH CTpOeHMs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHbIE OpraHbl pacTeHUd. Opralbl U CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbIi 1 BHyTpeHHUI ckeneT. CTpoeHUe U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KT'YTUKOBOE, pEeCHUYHOE. J[IBW)KEHHE MHOTIOKJIETOYHBIX PACTEHHWIl: TpPONU3Mbl U HACTHUH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHbie
MBIl U UX padoTa.

[Iuranue opranusmoB. [loryomienne BOJbI, YIJIEKUCIOrO I'a3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IuraHnre MO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOTO TpakTta. llumeBaputenbHbIe
xenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Jlpixanue opranu3moB. [[pixanue pacrenuil. J[prxanue wuBoTHBIX. uddys3us razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaOepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX UBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXHEHUE
CTPOEHMsI JETKUX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHasi cucTeMa ueloBeka. MexaHuszm
BEHTUJISIUH JIETKUX y TITUI U MIIEKOTTUTAarOmuX. Perynsaius apixanus. JlprxareabHble 00BEMBIL



Tpa"cnopr BeweCTB y OpPraHU3MOB. TpaHCIOpPTHBIE CUCTEMbl pacTeHuil. TpaHcnopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opransl. KpoBeHocHass cucrema
II03BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepile, KpOBEHOCHbIE cOocCylbl M KpoBb. Kpyru
KpOBOOOpamieHns.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauusi.

Beinenenne y opraHusmoB. Beinenenue y pacreHumil. BblueneHue 'y  JKMBOTHBIX.
Cokpaturenphble Bakyosiu. Opranbl BblaeneHus. @uibTpainus, cekpeuus U oOpaTHoe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHue y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u ¢pyHKIIMOHUpOBaHUE HeppoHa. OOpa3oBaHNE MOYH Y YEITOBEKA.

3amura y OpraHM3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTENIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa nmaccuBHOM u
XUMHUYECKOM 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M UX MPOU3BO/IHBIE. 3alllUTa OPraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOuHBII W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeT€HHbI  cnenuduyeckuii UMMyHUTET. Teopuss KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpmux, ®. M. beprer, C. Tonerasa). BocnanuTenbHbIe OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxuMocTs y OJHOKIJIETOUHBIX
opranu3moB. Takcucel. Paznpaxxumocts n perynsuus y pacteHuid. PocToBbie BemiecTBa M MX
3HauYEHUE.

HepBHas cucrema u peduexkTopHas peryasanus y *KUBOTHbIX. HepBHas cucrema u eé
OTZeNbl. ODBOJIIOLIMOHHOE YCJIOKHEHHE CTPOCHHS HEPBHOM CUCTEMBI Y JKHBOTHBIX. OTHeisl
TOJIOBHOTO MO3ra IO3BOHOYHBIX XHBOTHBIX. Peduiekc u peduiekropHas nyra. besycioBHble u
YCIIOBHBIEC pe(IIeKCHI.

I'ymopanbpHas perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOpMOHBL. JleiicTBue ropMOHOB. B3auMOCBsA3b HEpPBHOM U
SHJIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuupel m cxembl: «OnHOKIETOYHBIE BOJOPOCIN», «MHOTIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEeMbl OpraHoB
II0O3BOHOUYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe HacekoMmblx», «TkaHM pacTeHHI»,
«KopueBble cuctemb», «Crtpoenue cteOns», «CTpoeHHe IMCTOBOM IUIACTMHKM», «TkaHu
KUBOTHBIX», «Ckener 4enosekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurensHas cucreMa», « OHIOKpPHHHAsA cucremay, «CTpoeHue Mplus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHUn», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHue ruipb», «CTpoeHHEe Iu1aHapun», «BHyTpeHHee CTpOEHHE 0KJIEBOTO
yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema nsarymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nruny, «HepBHass cuctema MIIEKOIMUTAIOIIHUXY,
«HepBHas cucrema uenoBekay, «Pediekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPHl KOMHATHBIX pacTeHuil, repdapuu pacTeHHH pa3HBIX OTIENIOB, BIaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIETHI TI0O3BOHOYHBIX, KOJIEKIIMHA OECTIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,



o0opynoBaHue JUIs JEMOHCTPALMM TOYBEHHOTO M BO3AYUIHOTO IHTAaHHUS PACTCHHH,
pacuieryieHust KpaxmMayia © OelIKoB TOJ JeiicTBHeM (QepMEeHTOB, OOOpyIOBaHUE JUIA
JIEMOHCTpAIMU OMBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHNU3Ma JIbIXaTeIbHBIX
JBYKEHUH, MOJIENTN TOJIOBHOTO MO3Ta Pa3IMYHbIX )KHBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydueHue TkaHel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHoKeHHe ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Bujibl
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pasmuHoxenue. [lonoBblie kineTkw, uiaum ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuii CMbICI MeH03a U TOJIOBOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzaponpimieBoe  paszButve. I'ameroreHe3 'y kuBOTHBIX. [lojoBbIE  JKene3bl.
OOpa3zoBaHue W pa3BUTHE TOJOBBIX KieToK. CriepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmroI0TBOpEHNE W AMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OILIONOTBOPEHHUS:
HapyKHoOe, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3z enasnvlx npobaem smopuonocuu. Konyenyus mopgocenos
u moodenu mopghozeneza. Craguu sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoOnenue.
Tunsl gpoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH NPOOJECHUS MIICKOHUTAIONIUX. 3apOABIIIEBbIE JTUCTKUA (TacTPYIISIUs).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojbliia (3MOpUOHANIbHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3ylbTaT HEPAPXMUYECKUX B3aMMOJCHCTBHI TeHOB. Briusgnue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. llocTamOpuonanmeHbli mepuon. Ilpsmoe u Hempsimoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHEe MPSMOTO U HEMPSMOTO Pa3BUTUS, UX PACHPOCTPAHEHHE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPhl pEryisilUd pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAIMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepuoapl OHTOreHesza yesoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

Pa3smHokenne u pasButue pactenuid. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHue crop B Ipolecce Meios3a. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHu3MBbI PETyJISIUU OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuiel u cxemsl: «BerertaTuBHOE pa3MHOKeHUE», « THUMBI OECMONOr0 pa3MHOKEHUS,
«Pa3MHOXKEeHHE XIaMUIOMOHaAb», «Pa3sMHOXeHHe oSBrieHbl», «Pa3MHOXKEHUE THAPBI»,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHe SHIEKIETKH U CHepMaTo30M]Iay,
«OCHOBHBIE CTaguu OHTOTeHe3a», «lIpsimoe M Hempsimoe pa3BuTHe», «Pa3BuTHE MalCKOro
Kyka», «Pa3Butue capanum», «Pa3BuTtHe IArymkn», «/{BolHOE OIIIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuii», «CTpoeHHE CeMsIH OJHOJONBHBIX U JBYAOJBHBIX pacTeHUi», «KU3HEHHBIH LUKI



MOpPCKOM  KamycTbl», <OKWU3HEHHBIM LMK MXa», <OKU3HEHHBIM LUKI [anoOpOTHUKAY,
«GKM3HEHHBIN LIUKIT COCHBI».

ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
MoJenb «L{UKII pa3BUTHUSA JIATYILIKH».

JladopaTtopnas paGora «/3yueHue CTpPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IIpakTuyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICIITUX PACTCHUN».

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

Wctopus craHoBiIeHHS U pa3BUTHS T'€HETUKM Kak Hayku. Pabotel I. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4E€HBIX B pa3BuUTUM reHetuku. Paborer H. K.
Konenosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®uimumuenko, H. B.
Tumodeepa-Pecosckoro.

OcHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
TeHBbI, AJbTCPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIN TPHU3HAK, TOMO3UTOTA,
reTepo3uroTa, 4ucras JWHUS, THOpUAbI, reHoTun, (eHoTur. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOrMUECKUN, TUTOJIOTHUECKHUM, MOJIEKYJISIPHO-T€HETUUECKHH.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TCHETHISCKUX HUCCICIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
rUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
paciuernyeHus mpusHakoB. L{uTonsornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroliiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HACJIEIOBAHMUS.
Pacmennenne mpu3HaKoB MpH HETIOJIHOM JIOMUHHUPOBAHHUH.
JluruOpugHoe cKpeuuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HaclleZI0BaHUs NPU3HAKOB. [luTosiornueckne 0OCHOBBI IUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHoe HacnieioBanue npusHakoB. Pa6otel T. Moprana. CrersieHHOe Hacle0BaHue
I'€HOB, HapyILIEHHE CLEIUICHUS] MEeX/1y FeHaMU. XpOMOCOMHasl TEOpHsI HAaCJIeICTBEHHOCTH.

I'enetnka nosa. XpoOMOCOMHBIA MEXaHU3M OIpENEeNEeHUs IMoJjia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOrameTHelif M reTeporaMeTHbli moi. ['eHeTMueckas CTPYKTypa IOJIOBBIX
xpomocoM. HacrnenoBanue npu3HakoB, CLEIICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cuctema. llnefloTponus — MHOXKECTBEHHOE [JEHMCTBHE IeHa.
MHOX€eCTBEHHBIN ayuienu3M. B3aumonencTBue HEaIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tommmepust.

I'enernueckuii KOHTPOJIb Ppa3BUTHUsS DPACTEHUMN, JKUBOTHBIX WM YEJIOBEKa, a TaKke
(U3MOJIOTHYECKUX MPOLECCOB, TMOBEJIEHMs M KOTHUTMBHBIX (yHKuui. [‘eHermueckue
MEXaHU3Mbl CUMOHOT€HE3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35MH — Mapa3uT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHUecKne aceKThl KOHTPOJISA U U3MEHEHUs! HaclleZCTBEHHOW HH(OpMaIy B
MIOKOJIEHUSAX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu



IToptpersr: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennens»,
«AHanuzupyrollee ckpenuBanue», «HenonHoe nomuHupoBanue», «CLENIeHHOE HAclIeJ0BaHUE
MPU3HAKOB y Apo30duis», «I'eHetuka nona», «Kapuotun yenoseka», «KapuoTun apo30Qpuis»,
«Kapuotun ntuup», « MHOKECTBEHHbBIN AJTIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBanue: MOJENIb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIICIICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBHCHMOTO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Yy
TPO30(UITBI.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHorumna. M3MeHuMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACIIECCTBEHHAs.

MonudukanronHas U3MeHUYUBOCTh. Poinib cpeabl B (opMupoBaHUHM MOIUGUKAINOHHON
n3MeHunBocT. Hopma peakuuu nmpusHaka. BapuanimoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunnueckas W3MEHYMBOCTh. (CBONCTBAa TIE€HOTUIMYECKOW HW3MEHYMBOCTU. Bubl
FeHOTUIINYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOTI0 pa3Hoo0pas3us
B IpeJenax OJHOro BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W HMHAYLUPOBAHHbIE MyTalUWU. SnepHble M LMUTOIJIA3MATHYECKHE MYTAllUH.
Comarnueckue W MojoBble MyTauuu. [IpuyunHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTALMOHHOTO Ipouecca. 3aKOH IOMOJIOTHYECKUX
psanoB B HacnenctBeHHoW wu3meHumBocTH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKkmopo8 6 HACNe008aHuU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr 1 cxembl: «Buabpl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melo3»,  «OminogorBopenue»,  «l'eHeTmyeckue
3a00JieBaHUS YelIOBEKa», « Buapl MyTanuiny.

OOGopynoBaHue: >KMBble M TepOapHble SK3eMIUIIPbl KOMHATHBIX PAacTeHUH, PHUCYHKU
(poTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMHU U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
N3MEeHUUBOCTH. [locTpoeHne BapuallMOHHOTO psiJia U BAPUALIMOHHON KPUBOW».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eHeTnka yesioBeKka

Kapunotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metoapl U3ydyeHHs] T€HETUKU YeJIOBEeKa: I'eHealornyecKuid, OJIM3HEeLOBBIN, IUTOr€HETHUECKU,



MOMYJISLIMOHHO-CTATUCTUYECKUN, MOJIEKYIsipHO-TeHeTnueckuii. COBpeMEHHOE OIpe/eiieHue
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
aHasnn3a. HacnencrBeHnHble 3a00s1eBaHMsI yenoBeKa. 'eHHbIE U XpOMOCOMHBIE 00JIE3HU YEJIOBEKA.
Bone3nn ¢ HacnmeACTBEHHOW MpPEApacooKEHHOCThI0. 3HAYEHUE MEJAUIIMHCKON TEHETHUKHU B
MPEAOTBPAIICHUA M JICYCHUH TEHETUYECKUX 3a00JIeBaHUU ueloBeKa. MeIUKOo-TeHEeTHYECKOe
KOHCYNbTHpOBaHue. CTBOJIOBBIEC KIETKU. [IOHATHE «T€HETHYECKOTO IPpy3a». DTHUECKHE ACTICKThI
UCCIIEIOBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernyeckue (GakTOphI TOBBIICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (DU3NYCCKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpenpl. l'eHeTnueckas IpeapacrosoKeHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotumn udenoBeka», «MeToAbl W3y4eHHUS TEHETUKH YEIOBEKa»,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi opraHu3MoB

JloMecTukamusi U CeJeKIUs. 3apOXKICHUE CEIEKIUU W JoMecthukanuu. Yuenne H. U.
BasuiioBa o LleHTpax npoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JaHUM COPTOB pacTeHWd u TOopoa KUBOTHBIX. CopT, mopoja, MmITaMM. 3aKOH
FOMOJIOTUYECKHUX PsIZIOB B HacieACTBeHHOW m3meHunBoctd H. M. BaBuiioBa, ero 3Hauenue mis
CEJICKITMOHHOM pabOTHI.

Mertobl cenekioHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHAWBUTYyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnbiTanue mpou3BoaMTeNel Mo MOTOMCTBY. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OLIEHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C MIOMOIIBIO aHAJIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJSKIIMOHHOW paboThl. PamuannoHHBIN 1
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonb3oBaHue T'E€HOMHOTO pENaKTUpPOBaHHS M MeToJoB pekoMOuHaHTHbIX JHK mns
MOJIYYEHUS UCXOTHOTO MaTepuania JJis CeJIeKLIHH.

[lonyuenune mnonuruionaoB. BuyrpuBuzoBas rulpuauszauus. bau3kopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHoOe ckpenuBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecronus MEXBUAOBBIX THOpUAOB. JloCTHMKEHMSI CeNeKLIUH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE I'E€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKuUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUST CYWeCMBYIOWUX U CO30AHUS HOBBIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUCie C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHUL, Nepedosblx udel u
NnepcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

IToprpersr: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACIEACTBEHHOW HM3MEHUYUBOCTH», «METOJbl CENeKIHUN»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.



JlabopaTopHasi padora «/3yueHue COpTOB KyJIbTYpHBIX PAaCTEHHUH M NOPOJ JOMAIIHUX
KUBOTHBIX».

JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKka pacTeHui».

Ikcekypenst «OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJIEKLIMM PAaCTEHUH M KUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo0rust U CHHTeTH4ecKasi 0M0JIOTHA

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauiyoHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIyY€HUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENUE. Mukpoouonorndeckuii cuate3. OO0beKThbI
MHUKpPOOHOJIOTMYECKUX TeXHoJIorui. [IponsBoacTBO Oenka, aMMHOKHUCIOT ¥ BUTAMHUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  II€JICHANpPABIECHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIYYEHUsI OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpevarourecs B Npupojie OMOCUHTETUYECKUE ITYTH.

Kiterounas nnHxxeHepusa. MeToJpl KylbTypbl KIETOK M TKaHEH PacTEHUN WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuauzanms U coMatudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUMU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTAlUHU SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CenbCKOXO3AUCNEEHHBIX KVIbMYP.

XpoMOCOMHasi M TeHHasi UHKeHepusi. VICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHHUE
pekomOunantHeXx JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OSTUYECKHE MpoOJeMbl TE€HHOU
VHXEHEPUH.

Memununckue 6uotexnosoruu. [ToctreHomuas nudposas meaununa. [1IP-auarnoctuka.
MeTa00I0MHBIHM aHaIN3, FTEHOLIEHTPUYECKH aHAIN3 POTeOMa YeJI0BeKa JJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonp30BaHME CTBOJIOBBIX KJIETOK. TapretHas Ttepanus paka. 3D-
OuouHkeHepuss Uil pa3paboTKu (PyHAAMEHTaIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTHH TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKIWH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUThl OT
Bo3Oymuteneit OPBU, ycTaHoBiieHne MOJEKYISpHBIX MeXaHu3MoB (yHkiumonupoBanusi PHK-
COJIep>KalluX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BaHUS UYEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcrmonp30BaHWE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas uHxxeHepus», «I 'eHHass HHXXEHEPUsI».

JlaGopatopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOT M.

IIpakTnuyeckas padora «llosyueHrne MOJIOUYHOKHUCIIBIX IPOLYKTOBY.

Jdkckypeust «brHoTexHOIOTHs — BayKHEHIIasi MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC



Tema 1. 3apo:kneHue 1 pasBUTHE IBOJIOLMOHHBIX NIPeJACTABJICHUI B 0M0JI0THHI

OpomounonHas Teopust Y. [apsuna. [lpeanoceuiky BO3HUKHOBEHUS JapBUHU3Ma. JKU3HB
U HaydHas JesarenbHocTh Y. /lapBuHa.

JBuxymue cuiasl 3Boronuu BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
Pa3MHOXKEHMsSI OPraHM3MOB, HACJIEJCTBEHHAas H3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTndeckoi Teopuu dBosonuu (CTD). HelitpanbHas Teopust SBOJIOIHM.
CoBpeMeHHasl BOJIIOIMOHHAS OMO0JIOTHA. 3HAYEHHE HBOJIIOLIMOHHOW TEOopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUDA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuupr n cxembl: «Cucrema xuBoi npupoasl (o K. JIunuero)», «JlecTHUIa KHUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPUCIOCOONEHUNH Yy pacTeHUull H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsuna», «Haxoaxu Y.
HNapBunay, «®Dopmbel 00prOBI 3a cymiecTBoBaHue», «llopoasl romyoei», «Muoroobpasue
KYJIbTYpHBIX (popMm KamycThl», «[loposl JOManIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHXKYLUIUX CHJ 3BOJIOLHUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIronusi M eé pe3yJibTaThl

[lonynsiust kak sJeMeHTapHas eAuHHIA 3BOMONMH. COBpEMEHHBIE METOJbl OLIEHKU
TeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomyssiuil. U3meHnenue reHo(oHaa MOMyNISIIMU KaK
AJIEMEHTAPHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH TeHeThudeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHJIBI) SBOJIIONUH. MyTallMOHHBIA TIPOIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayuiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiounHo2o 2opaviuKa.
CHudicenue ceHemuuecko2o pasHooOpasus: npudunvl u cireocmeus. Illposenenue a¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvix nonyaayuax. Murparmuu. M305smms  TOMyISIuii:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii oTO0op — HampaBisiouiuii ¢axtop sBostonud. POpMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIWN, CTAOMIM3UPYIOIMIUMA, pa3pbiBaOmui (Au3pynTuBHbBIN). [lonoBoi oT6op.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yabTaT MHKpPOIBOIIONMU. BO3HHKHOBEHUE
npucnocobaeHuit y opranuzmMoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucnocoodaeHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEIACHUYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
M3onsumss — kmoueBod (akrop BuaooOpazoBanus. [lyTu M crmocoObl BHI000pa30BaHMS:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUUECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE»
(monumiouan3anus, rudpuau3zanys). JauTeabHOCTh HBOTIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp »BONIOIMOHHON OuOJOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
O6ropazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS MApa3sUTOB M MX X03s5€B. MeXaHU3MbI
(hopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOPHOBI C HEMl.

JdeMoHcTpanuu



[Hoptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuuet u cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «llomynsauonHas CTpyKTypa BUaay,
«Cxema mposiBIeHMS 3akoHa Xapau—BaiinOepra», «JIBmKyiiye CHIBI  3BOJIOLUNY,
«OKOJIOTHYECKasi M30JALUs TOMYJIAUUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas u30IALIUSA
JIMCTBEHHUIbl CUOMPCKON M JIMCTBEHHUIIBI Jaypckoil», «[lomynsiioHHbIE BOJHBI YHCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeHCTBUS €CTECTBEHHOro oTOopa», «®Popmbl OOpbObI 3a
CYILLIECTBOBAHUEY, «MHpycTpranbHbIi MEJIAHU3MY, «OKuBbie HCKOIIaeMBbIE»,
«I[lokpoBuTENbCTBEHHAsE OKpacka XKHUBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«DPuU3nONIOTHYECKUE afanTanun», «IIpucmocoOIeHHOCT, OPraHu3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kputepun Bupa», «Bunbl-nBoiinukn», «Crpykrypa Buga B mpupoae», «CrocoObl
BHpooOpazoBanus», «l'eorpaduueckoe BuAOOOpazoBaHuE TPEX  BHUIOB  JIAHJBIIICHY,
«DKO0JIOTUYECKOEe BHU000pa3oBaHue BUAOB CHUHHUL, «[lomummounasl pactenmii», «KamycTtHo-
peICUHbIN THOPUY.

OGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH C
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdoapuu
pacTeHui OM3KUX BUIOB, 00PA30BABIIMXCS PA3TUIHBIMH CIIOCOOAMHU.

JladopaTopHas pa6ora «BrisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OTHOTO BUIAY.

JladopaTopnas pabora «lIpucmocoOiennsi OpraHM3MOB © WX OTHOCHUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHUION.

Tema 3. Makpo3Bos1onus 1 eé pe3yJibTaThl

Mertoipl u3ydeHust MakposBoronny. [laneonTonornueckre MeToAbl U3y4eHUs SBOJIIOLIHH.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPraHU3MOB.

buoreorpaduueckne ™meronsl u3ydeHusi dBosronuu. CpaBHeHue GIopel W payHbI
MaTepUKOB U OCTpoBOB. bruoreorpaduueckue odnactu 3eMiau. Buabl-sHIEMUKH U PETUKTHI.

DOMOpPHOJIOTMYECKHEe U CPaBHUTEIBHO-MOP(OIOTHYECKHE METO/bl W3YYEHHUS 3BOJIIOLUU.
I'enernyeckue MeXaHU3Mbl HBOJIIOLIMM OHTOT€HE3a U MOSBJICHHS SBOJIOIMOHHBIX HOBILIECTB.
['omosiornuHblie U aHaJOrMYHbIE OpraHbl. PynuMeHTapHble opranbl U aTaBu3Mbl. MoJekyisipHO-
reHeTUYeCKrue, OMOXMMHUYECKHE U  MaTeMaTU4YeCKHEe METOAbl  HM3YyYEHHUS  3BOJIIOLIUU.
I'omonoruunsie rensl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOIHS T€HOMOB.

O6mme 3akoHOMEpPHOCTH (MpaBwia) HdBOOUMH. [lpunyun  cmeuvl  yHKYU.
HeobpaTtumocTs 3Bomtonnu. AnantuBHas paauaius. HepaBHOMEpHOCTb TEMIIOB SBOIOIHIH.

JdeMoHcTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabmuiel u cxembl: «OUIOTEHETUYECKUI PAT] JIOMIAIN», KAPXEONTEPUKC», «3BEpO3yObIe
smepb», «Creronedansy, «Punnoputs», «CeMmeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HbI 3emun», «peld xoHTHHEHTOBY», «PenukThl», «HauanbHble CTaguM SMOPHUOHAIBHOTO
pa3BUTHsS  NO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpPraHb»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE Ha0OpHI YelloBeKa W MIMMMaH3e», «[aBHbIE
HanpaBJIeHUs BOTIOIMNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJIUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. IIpoucxoxneHue U pa3BuTHe )KM3HU Ha 3emJie



Hayunble THMOTE3bl MPOUCXOXKACHUS KU3HH Ha 3emiie. AOHOreHe3 W MaHCIEPMUS.
JloHayuHBle TPEICTABJICHUSA O 3apOXKACHUM XU3HU (KpealuoHWU3M). ['Mmore3a MOCTOSIHHOTO
camo3aposKJIeHUs KU3HU U €€ ornpoBep:keHue onsitamMu @. Penu, JI. Cnamnanuany, JI. Ilacrepa.
[IpoucxosxaeHue >Ku3HU U acTPOOUOIIOTHSL.

OcHoBHBbIE 3Tanbl HEOPraHUUecKoi sBositonuu. [lnanerapuas (reojsoruyeckas) 3BOJIOLUS.
XuMmuyeckass 3BOJIOLMS. AOUOTE€HHBIH CHHTE3 OPraHMYECKHX BEIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue noiaumepoB u3 MoHomepoB. KoarnepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBuuHOro OympoHa JDk. XomjeiHa, reHeTHYecKas
runore3a I'. Mémnepa. Pub6osumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopus 3emmn u wmeroasl e€ wusydeHus. lckomaemble oOpraHu4eckue OCTATKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTeNnbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHonoruyeckast mKaaa: 30Hbl, Ipbl, EPUOJIbI, FTOXH.

HavanpHble sTansl oprannyeckoil sBosmonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Oomronus Metabonusma. Bo3HukHOBeHMe mepBbIX 3SKocucTeM. CoBpeMEHHblE MHKPOOHbBIE
OMOMIEHKM Kak aHajor mepBbix Ha 3emiie coobmectB. CrpomartonmuThl. [IpokapuoTel u
3yKapuOTBHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxxaeHrne MHOTOKJIETOYHBIX  OpraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl pacTEHUH.
Brixon pacrenuii Ha cymy. IlosiBieHne CHOpOBBIX pPAacTEHUd M 3aBOCBAHWE HMU CYIIH.
Cemennble pacteHus. [IpoucxokaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl SBOJIONUHM XKUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHWE COBPEMEHHBIX TUTIOB. [lepBbie XOpa0BHIC
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Ipoucxoxxnenne miekonuralmux U nrul. [Ipunnun ximoueBoro apomopdosza. OcBoenue
0€CII03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJaM: apxeu, NpoTepo30M, Majieo30i, Me3030i,
KaiiHO30HM. OOIas XapaKTepuCTHKa KJIMMara U TreoJIorMueckux mpouecco. [losBienue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJeo0pa3oBaHUE: €ro YCJIOBHS M BIMSHUE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KpU3UChbl mpouuioro. IlpuunHbl U cnenctBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIH 3KOJOTHYECKUU KpU3HC, ero ocoOeHHocTu. [Ipobrnema
coXpaHeHus1 6Mopa3zHooOpasus Ha 3emiie.

CoBpemeHHas cucTeMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Hoptpetsr: @. Peau, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. N. Onapun, J[x.
Xongenn, I'. Mémnep, C. Mumep, I'. IOpu.

Tabmuiet u cxeMbl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
camo3apokaeHus xu3Hm», «Cxema omnbita C. Musuiepa, I'. IOpu», «OTansl HeopraHMuecKoin
sBosoIMN», «Il'eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOJIIOLUANY,
«Cxema o0pa3oBaHUsl DYKapuoT NyTEM cuMOMOreHeza», «CucremMa >KUBOW MPUPOIBDY,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit», «PunnopuUTHY, «OIHOKIETOYHBIE
BoJopocian», «MHOroknerounsle Bojopocian», «Mxmy», «IlanmopotHukmu», «l onocemeHHbIE



pacteHus»», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS JKUBOTHOIO MHpPay,
«Apomopho3sl  KHBOTHBIX», «lIpocreiimmey», «Kumeunononoctueiey, «Ilnockue uepBm»,
«YneHucToHOrHeY, «PBIOELY, «3e6MHOBOTHEICY, «IIpecmbikaromuecs», «lItunp,
«Mnekonuraronuey, «Pa3BuTue JKM3HU B apxeuckoW ope», «PasBurhe JKU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuThe KU3HM B MANEO30MCKONM 3pey», «Pa3BuTHE XKU3HU B
ME€3030MCKON 3pe», «Pa3BuTve KU3HM B KailHO30MHCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYeCKOr0 MUPa».

OGopynoBanue: repOapuyl pacTEHUW Pa3IUYHBIX OTIEJIOB, KOJUICKIUM HACEKOMBIX,
BJIQ)KHBIE IpEnapaTbl *UBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKI[UM HIJIOKOXKHMX, CKEJEThI
[I0O3BOHOYHBIX >KMBOTHBIX, Yydeia NTHUIl U 3BEPEH, KOJUIEKIMH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAE€MBbIX, MYJISKH OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa gaGoparopnas pabGora «MopenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHHIO a0MOTEHHOTO0 CUHTE3a OpPraHMYECKUX COEAMHEHUI B IEPBUYHOM aTMocdepey.

JladbopaTopnas pabGora «/3ydeHne u ONMCaHHWE WCKOMAEMBIX OCTATKOB JPEBHHX
OpPraHU3MOBY.

IIpakTnueckas padora «/3yyeHne ocoOE€HHOCTEH CTPOEHMSI PACTEHHUH pa3HbBIX
OT/IEITIOBY.

IIpakTnueckas padora «/3ydueHne ocoOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eJ10BeKa — aHTPONOreHe3

Paszpnens! u 3agaun anTponosiorni. MeTo el aHTPOIIOJIOTHH.

CraHOBIJIEHHE NPEJICTABICHUA O MPOUCXOXKICHUM 4YeJOBeKa. Pelnruo3Heie BO33pEeHMS.
CoBpeMeHHBIE HAYYHBIE TEOPHUH.

CxoncTBo  4enoBeka ¢ KMBOTHBIMH. (CHCTEMaTHMYeCKOe IOJOXKEHHE  YEJIOBEKa.
CBugerenbcTBa CXOACTBA 4YEJIOBEKA € IKMBOTHBIMHU:  CPaBHHUTEIBHO-MOP(QOJIOrHUYECKHE,
sMOpuooruyeckue, (HU3n0JIOro-OMOXUMUYECKHe, NoBeJeHYeckre. OTIMYMs YelnoBeKa OT
KUBOTHBIX. [IpAMOX0KI€HNE N KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuUTHE TOJOBHOTO
MO3ra 1 BTOPOM CUTHAJIbHON CUCTEMBI.

JBwxyme  cuibl  (pakTopbl)  aHTpPONOreHe3a:  OWOJIOTMYECKHE,  COLUANIbHBIE.
CooTHouleHHe OMOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOI€HE3E.

OcHOBHBIE CTaIuM aHTponoreHe3a. PanHue uyenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYIIbI)
Y paHHHUE MOHIU/Ibl — O0IIME PEAKH YeI0BEKOOOPa3HbIX 00€3bsH U JII0JeH. ABCTPATIONUTEKH —
JIBYHOTHE TPEIKH Jrojaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
IPSIMOXOAALINM M MepBbIH BbIXOJ JitoJel 3a mpexaensl Adpuku. YenoBek reinenboeprekuii —
oOmmuii NpeoK HeaHIepTaJIbCKOTO YeIOBEKa M YeJIOBeKa pa3yMHOro. YeaoBeK HeaHJepTalbCKui
KaK BUJ JIOJCH XOJIOJAHOTO KiIMMara. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA, JIEHUCOBCKUMN
4eJI0BEeK, 0CBOEHHE KOHTUHEHTOB 3a npeaenaMu Agpuku. [laneoreneTrka u najaeoreHOMUKA.

DOBOMIOLMS COBPEMEHHOI0 uesloBeKa. EcTecTBeHHBIH OTOOpP B MHOMYJALMAX YeJIOBEKa.
MyraunoHHbIi npouecc U noauMopdusM. IlonynsunoHHbIe BOJIHBL, Apeid reHoB, MUrpanus u
«3¢heKxT OCHOBATEN B MOMYJIALUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacel. [loHsTe o pace. bonbimme pacel: eBporeoujHas (eBpasuiickas),
aBCTpaJIO-HErpoMIHas (IKBATOpUANIbHAS), MOHIOJIOMIHAS (a3MaTCKO-aMepHuKaHcKasi). Bpems u
IIyTH paccelieHus 4YeloBeka 1o IaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. [IpUCIIOCOONEHHOCTh 4YeNoBeKa K  pasHbIM  YCIOBHSIM
OKpyXarolei cpeapl. BnusHue reorpaduueckoit cpeapl u apeiida reHoB Ha Mopdosioruio u
(U3MOJIOTHIO YeIoBeKa.



MeXIUCIUIUTMHAPHBIE METOAbl B (u3Wueckod (OMOJIOTHYECKOW) aHTPOTOJIOTHH.
OBOJIIOLMOHHAsA ~ aHTPOIIOJIOTHS U TAJCOAHTPOIIOJIOTHUS  YEJIOBEYECKUX  IMOMYJISALUM.
buocounaneHple  uccleqOBaHMsS — HpUpPOJAbI  YenoBeka.  VccnepoBaHue — KO3BOJIOLUU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. Hapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubplt u  cxembl: «MeToasl  aHTpOmoJIOTUM», «['OJOBHOW MO3r YeJIOBEKa»,
«YenoBekooOpa3Hble 00e3bsHB, «CKeJeT 4eloBeKa M CKeJeT IMHMMITaH3e», «PyauMeHTsl u
aTaBU3Mbl», «JIBIDKYyIlME CHUJIBI aQHTPOIOIEHE3a», «OBOJIIOIMOHHOE JpPEBO YEJIOBEKa»,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuny, «leHUCOBCKHNM YEI0BEK»
«Heanpepranbup», «KpomanboHb», «lIpeaku uenoBekay, «ITallbl 3BOJIIOLNUU YEIOBEKAY,
«PacslI yenosekay.

O6opynoBaHue: MYJISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYphl IPEIKOB
YyeloBeka, penpoaykuuu (potorpaduu) KapTUH C MHUGOJIOTHYECKUMU U OMOIEHCKUMU
CIOKETaMM MPOUCXOXKACHUS 4YelloBeKa, (poTorpaduu HaXoJ0K UCKOTAEMbIX OCTATKOB YeJIOBEKa,
CKeJIeT YelIoBeKa, MOJIeb uepera 4elloBeKa M Yeperna IIMMIaH3e, MOJENb KHCTH YeloBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YeI0BEKa.

JladbopaTtopHas pabora «/3yueHne OCOOEHHOCTEH CTPOCHMSI CKeJieTa 4YeJIOBeKa,
CBSI3aHHBIX C MPSIMOXOXKICHUEM).

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui YeTOBEKay.

Tema 6. DJxojoruss — Hayka 0 B3aMMOOTHOLUCHUSIX OPraHU3MOB M
HAJ0PraHUu3MEeHHBIX CHCTEM C OKpY:Kalouiei cpeaoi

3apoxaeHue W pasBUTHE IKOJOorHMU B Tpymax A. I'ymGonbnara, K. ®. Pymee, H. A.
CesepuioBa, J. I'ekkens, A. Tenciou, B. H. CykauéBa. Pa3zmensl u 3agaum skonoruu. CBs3b
9KOJIOTHH C APYTUMH HayKamHu.

Metonsl skosorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopubie. MoenupoBaHue B 3KOJOTUH. MOHUTOPUHT OKpYKaloLIeH Cpebl: JOKAIbHbIN,
pEruOHAIIBHBIN U TJI00ATBbHBIN.

3HauYE€HHE SKOJOTUYECKHX 3HAHWM /I YesloBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBA3€H YEJIOBEYECTBA C MNpUpoaod. DPOpMHUpPOBAHUE SKOJOTMYECKOW KYIbTYpPhl M
9KOJIOTMYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Moptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabnuisr 1 cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «CxemMa MOHUTOPHHTA
OKpYXaroLEen Cpeabl».

JlabopaTopHas padora «/3ydeHne METOI0B SKOJIOTMYECKUX HCCIIETOBAHUID.

Tema 7. Opranusmsl u cpega 0OMTaHUA

Okonorndyeckue (akTopel M 3aKOHOMEpHOCTH ux JeiictBusa.  Knaccudukanms
9KOJIOTHYECKUX  (pakTOpoB:  aOumoTuyeckue, OHOTHUECKHE, aHTpororeHHole.  OOmme
3aKOHOMEPHOCTH JeWCTBUS 3KosIorndeckux (akropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPIaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak 3K0JIOTHYECKU (akTop. JleficTBHE pa3HbIX Y4aCTKOB
COJIHEYHOTO CIEKTpPAa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYMNIbl PACTEHHMH M KUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUrHanbpHas poJib cBera. doTonepuoansm.



Temmneparypa kak skonoruyeckwii Qaxrop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
[To¥ikunorepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxHocTh Kak skonorudeckuii ¢akrop. IIpucnocobmeHuss pacTeHuil K MOIEPKAHUIO
BogHoro Oamanca. Kiaccudukanms pacTeHWid MO OTHOWIEHHWIO K Boje. IIpucnocoOnenus
KUBOTHBIX K U3MEHEHUIO BOJJHOIO PEKUMA.

Cpenpl oOWTaHMsT OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TITyOWHHAs
MOJNOYBEHHAS, BHYTpHOpPraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH Cpell OOWTaHHS
opranu3MoB. [IprcrnocobaeHns Opranu3MoB K KU3HU B pa3HBIX cpeaax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Tprucnoco6aeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBHMA KU3HH.

XKuzuennsie ¢opmbl opranuzMoB. [lonstue o xusHeHHOU (opme. KuzHeHHbIe (HOPMBI
pacTeHMii: JAepeBbs, KyCTApHUKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBBI
XKuznenHnole (GOpPMBI KUBOTHBIX: THUIAPOOMOHTHI, T'€OOMOHTHI, a’pOOMOHTHL. (coOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne  daxtoppl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYpPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomneparus, MyTyainu3M, KOMMEHCAIU3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUS  (TONMHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTHYECKUX B3aWMOJICHCTBHHA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdeMoHcTpauuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI dKUBOTHBIX M0 OTHOIIEHHIO K CBETY», « T EMIIOKPOBHBIE )KUBOTHBIE», «XOJIOJHOKPOBHBIE
KUBOTHBIEY, «DU3NOJIOTUYECKUE aJalTallMd >KUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornyeckue putMbl», «KusHeHubie GopMbl pacTeHH», «Kru3HeHHbIE (HOPMBI )KUBOTHBIX,
«IJKOoCHCTEMA IMIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOTO Jiecan, «llenmu nuraHusy,
«XwumHanaectBoy, «Ilapasutuszmy», «Korkypenius», «Cumomo3y», «KKommeHcamuzmy.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOJCHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (aKkTOpoB, TepOapuu  CBETONIOOWBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHusi, repOapuM U KOJUICKIIMHM TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOMUMBBIX
pacTeHmii, 4Yydena NTUI M 3Bepeil, repdapuu pacTeHU, OTHOCSIIUXCS K TUrpoduram,
KcepoduTtaMm, Me30(pUTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTAIONINX B pa3HBIX cpefax, repOaphu M KOJUIEKIIMH PACTEHUN M KUBOTHBIX, OOJIaJarOIINX
yepTaMu MPUCIIOCOOICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCJIOBUHM JKU3HH, TrepOapuu u
KOJUICKIIMM PACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YUYaCTBYIOIIHX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi pa6ora «BblsiBIeHHE MPUCTIOCOOIEHUN OPraHU3MOB K BIIUSIHUIO CBETa.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TeMIEepPaTypbD».

JlaGopaTtopHass paGora «AHAaTOMHYECKHE OCOOCHHOCTH PACTeHHMH H3 pa3HBIX MECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISAIHI

DKOJOTUYECKHE XapaKTepUCTUKK Tomymsuuu. [lomynsius kak Ouoiornyeckas cucTeMa.
Ponp HeogHOpOAHOCTH cpenbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTMH BHUJIOB B
(hopMUpPOBaHUY TPOCTPAHCTBEHHON CTPYKTYpPHI HOMYAIHi. OCHOBHBIE OKA3aTEIH MOMYJISAINH:



YHUCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAs W IOJIOBas CTPYKTYpPa, POKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

Okojoruyeckasi cTpykrypa nonyiasuuu. OneHka 4MCIeHHOCTU Nomynsauuu. JluHamuka
MOMYJISAUUNA U €€ peryisiiusa. buoTnueckuii moTeHuuan nonyysauuu. MoaenmpoBaHue JUHAMHUKA
nonyssiuuu. KpuBbeie pocTa uucieHHOCTH mnonynsanud. Kpuble BbDKUBaHUS. Perymsius
YHUCICHHOCTH TOMYJSIIUKA: pPOJib (AaKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOuTanue. MHoOromepHas: MOJETb
skonornueckod Humm Jx.M. XarunHcona. Pazmepsl 3kosorndeckoi Humm. [loTeHnuansHas u
peain30BaHHAs HULIU.

Bun kak cucrema momymsiiuii. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE CTpPATETHH.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TIOBEICHHUS] W MWIrpaluii KUBOTHBIX. buonornueckue WHBa3un
Yy)KEPOIHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: [Jx. 1. XarunHCcoH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKHE XapaKTePUCTUKU MOMYIsIum», «I[IpocTpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHble mnupamMuiel nonmyiasiaun», «CKOPOCTh 3aceleHUs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHu3mMamMm», «Mojenb skosiorndeckor Humm Jlx. .
XaTuynHCOHaY.

O6opynoBanue: repbapun paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrnocoOyieHnsi ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CoobmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsI3M MEXIy OpraHu3MamMu B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnam). DyHKIIMOHAIBHBIC OJIOKH
OpraHU3MOB B SKOCUCTEME: MPOJAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Aduotuyeckue 06;0ku 3kocucTeM. [IoUBBI M MBI B dKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE [TOKA3aTENN HKOCUCTEMBI. bromacca u npoayKuus. DKOJIOTMUYECKUE MUPAMUIbI
qrceln, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCUH. [lepBUYHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykneccud. KiumakcHoe cooOIIecTBo.
buopaznooOpasue 1 NosTHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHo8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuma wmexny
AHTPONOIE€HHBIMU U MPUPOIHBIMU SKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoakocucteM. I'opojckas ¢iopa u dayHa.
CuHanTponu3anus TOpoJCKOM dayHbl. buomornyeckoe M XO3SHUCTBEHHOE 3HAUCHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHMS  OCHOBHBIX  B3aWMOJCWUCTBUH  OpPraHU3MOB B
sKocucTeMmax. Poab kackaonozo s¢gexma u 6u006-30ughuxamopos (K1ouesvix 6udos) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU



JOKOCUCTEMAaMH. YCTOMYMBOCTb OpPraHU3MOB, IONYJISALUMHA W DKOCHCTEM B  YCJIOBHUAX
€CTECTBEHHBIX U aHTPOITOTE€HHBIX BO3CHCTBUM.

Mexanusmbl  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNOE HA  CYOOPSAHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCTNEMHOM YPOBHAX, OCHOBbl IKOJIO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOINIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuier u cxembl: «CTpyKTypa OHOILIEH03a», «DKOCUCTEMA NTUPOKOJIIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHCTEMEN,
«KpyroBopor BemecTtB B d3kocucreMey», «llenn nuTanus (macTOuiHas, JETPUTHAs)»,
«DKoJIoTHYEeCcKasi MUPaMUJIa Yncem», « IKoJorudeckas nupaMmuaa Ouomaccby, «IK0JIOTHYecKas
nupamuaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BoccTaHoBineHue
Jeca Tocie moxkapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemiecTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem».

OGopynoBanue: repbapur pacTEHUN, KOJUICKIIMHM HACEKOMBIX, Uydesa IMTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PAaCTEHUH, aKBapUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JlabopaTopHas padora «/3ydeHune pazHooOpa3us MEJIKUX MOYBEHHBIX WICHHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKCeKypeust «IKCKypcus B TUIIUYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYypcHsi « IKCKYPCUS B arpOIKOCUCTEMY (HA TOJI€ WM B TETUIMYHOE XO35SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmemnanerapHas o0osiouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
XW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
ounocdepe. Obmactu 6uocheps! u e€ cocras. Kuboe BemecTBo 6rochepsl U ero GyHKIIHH.

3aKOHOMEPHOCTU CymiecTBOBaHMs Onochepsl. OcobeHHocTn O6uochepsl Kak riaodaabHOM
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTtB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3oHanbHOCTh OHOChepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOIHBIE
Jieca, CMelllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIUS JKUBBIX CHCTEM, OIIEHKA HX PECypCHOTO TMOTEHIIHANa H
ouochepHbIx PYHKIUH.

JdeMoHcTpanun

[Toptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuet u cxemsl: «['eochepst 3emnny», «KpyroBopot azota B npupoae», «KpyroBopot
yriaepoaa B npupoae», «Kpyrosopot kuciopona B npupojie», «KpyroBopor Bozbl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumarudyeckue mosca 3emnu», «Tyampay, «Taiiray,
«Cwmemanneiii  jec», «lllupokonuctBennsiit jec», «Cremb», «CaBanHHay, «IlycTbIHY,
«Tponmyeckuii ecy.

Ob6opynoBanue: repOapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek u OKpYyxkaoumias cpeaa



DKOJIOTUYECKHEe KPU3WCHI W WX NpUYUHBL. Bo3neiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienue nousbl. OxpaHa IOYBEHHBIX pecypcoB. M3MeHeHne KinMara.

AHTpPOIIOTEHHOE  BO3/JEMCTBHME HA PACTUTEIbHBIM M KMBOTHBIM Mup. OxpaHa
PaCTHTEIHHOTO M KUBOTHOTO MHUpa. OCHOBHBIC MPUHITUIIBI OXPaHbI MPUPObl. KpacHbIle KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl U 300J0TUICCKHEC
TIApKH.

OCHOBHBIC TIPUHIIAITEI YCTOWYMBOTO PA3BUTHUS YEIIOBEYECTBA M MPUPOIBL. ParmonansHOe
IIPUPOIOIIOJIL30BAHUE M COXpaHEHHME OHoJioruuyeckoro paszHooOpazust 3emun. OOmue
3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHUECKHX KpU3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
1 €T0 BEPOSATHBIC MTOCIICACTBHSL.

Pa3BuTHE METOMOB MOHHTOPWHTA pPA3BUTHS OIACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocbepezaiowelti U KOHKYPEHMOCNHOCOOHOU
snepeemuxke. buonocuueckoe pasznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonnvie
cucmemvl, obecneuusaloujue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHo8bl dIKOpeaburumayuy IKOCUCmeM U cnoco608 60pvobI ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpyxyus Mopckux u Ha3eMHbiX 9KOCUCTEM.

JdeMoHcTpauuu

Tabmuupl u  cxembl: <«3arpsi3HeHHe atMoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbli  3ddekT», «Ocobo oxpaHseMble NPUPOIHBIE
TEepPUTOPHUINY, «MOIeNn yIpaBIsieMOTO MUPaY.

O6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTCHHMH MW JKUBOTHBIX KpacHOW KHHTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pPE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 11O OHOJIOTHH BBIJICICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME. OCO3HAaHWE OOYyJYarOIIMMHUCS  POCCHHCKOW  TpakJaHCKOH
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
Haiuyue momusayuu K OOYyUEHUI0 OWOJOTHM, yeleHanpasieHHoe pa3eumue BHYTPEHHUX
yOEXIEeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPATULUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CROCOOHOCHb O0ydYalolUXCs PYKOBOJCTBOBATHCS B
cBOEH JCATCIBbHOCTH IOEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuCymumMu CHUCTEME
OMOJIOTMYEeCKOro  OOpa30BaHUS, Haluuue NpPaoCO3HAHUsI  DKOJOTHUECKOM  KYIbTYpBI,
CnocobHoCmu cmasumy 1€ U CTPOUTH )KMU3HEHHBIE TJIaHBI.

JImgaHOCTHEIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 ouoJioruu JOCTUT'alOTCA B €IUHCTBE
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBTYPHBIMU, HCTOPUUCCKUMHU U AYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, IMIPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHSI, PA3BUTHUsI BHYTPEHHEW MO3HULIMUU JIMYHOCTH, MATPUOTU3MA U
YBaXEHHSI K 3aKOHY M INPABOMOPSAIKY, YEIOBEKY TPyAa M CTaplieMy IMOKOJIEHHIO, B3AaUMHOTO
yBaKeHHs, OEpeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacCIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeamMera «buonorus» A0IKHBI OTpaXaTh
TOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOrOo  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OMNBITAa JESITEbHOCTH B MPOIECCEe pealin3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO 4JIEHa POCCUHCKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U 03HABATEIbHbBIX 33J]ay, BHIIOJIHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHUE  Y4YUTHIBaTh B  CBOUX JIGHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIO/IeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAIbHBIM
MIOJIOKEHHEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

FOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JESITEIBHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJbTYpY, IPOLIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHME K MPUPOJHOMY HACJIECIWIO ¢ TaMSATHUKAM TPUPOJIbI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYEHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HU YEIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUHUCKOT0O HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUS, (OPMHUPOBAHUA  KYJIbTYPbl 3I0pPOBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3MYecKass AaKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS AIKOTOIIS,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW U COLMAIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHMIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUH BCEH
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIEHUE YPOBHS JKOJOTMYECKOW KYJIBTYpBI: NMPUOOpETEHHE OIbITa IUIAHHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKAIOLIEH cpeapl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHHH NpoOJieM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJOINONb30BaHUEM (COONIOIeHNE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAayKM M OOIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHHe crenupuk OUOJIOTUM KaK HayKH, OCO3HaHHs e€ poiu B (HOpMHUPOBAHHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHYECKUX MPOoOsieM U o0ecrieueHus mepexoa K yCTOWYMBOMY Pa3BUTHUIO, PAIlMOHATILHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbI, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOW 4YacTu (YHKIMOHAIHHOU
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBICHUMN
OKPY)KAIOIIET0 MHUpa M MPOUCXOISAIMUX B HEM HM3MEHEHUH, yMEHHEe JenaTb 0OOCHOBAaHHBIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
Mpo0JieM B pealIbHBIX KU3HEHHBIX CHUTYAIIUSIX;



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUA 10 OHOJOTMH B COOTBETICTBHH C JKA3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble pe3ylbTaThl OCBOCHHUSI ydeOHOro mpenmera «buosorus» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXTIpeIMETHBIC) OOIIEHAYIHBIE TTOHATHS, OTPAXKAIOIIHNE [IEJIOCTHOCTh HAYYHOUW KapTUHBI MHpa
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHHE, U3MEpPEHHE, IKCIEPUMEHT U JIpyrue); yHHBEpcajlbHbIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanue (HYHKIIMOHATBLHONW TPAMOTHOCTH W COIMAIBHOW KOMIIETCHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOyuarouxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCIUTUTMHAPHEIE,
MHPOBO33PCHUYCCKUE 3HAHUS W YHHBEpCaJIbHbIC YydYeOHBIC JCHCTBHS B IO3HABATEIHHOW U
COIIMAIBHON MTPAKTHKE.

B pesynbrare wusydeHuss OWOJOTMH Ha YpPOBHE CpemHero ooOmero oOpa3oBaHHs Yy
obOydJarorierocst OyayT chopMUpOBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIE y4deOHBIE ICHCTBUSA,
KOMMYHHMKATHBHBIE YHHBEpCajbHble YueOHbIE JEHUCTBUS, PETyISTUBHbIE YHUBEPCAIbHbBIE
yueOHbIe JeCTBUS, COBMECTHAS JEATEIbHOCTb.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS MPOrPaMMBbI CPEIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHHS, KiaccuduKanuu, OOOOIICHMS), PACKPBIBATh CMBICT OHOJOTHYECKHX
MOHATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU MOHATUSIMH);

OTIPEIeNIATh LN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHM HUX JOCTHKCHHUS,
COOTHOCHUTH PE3YIbTAThI ACATEIHHOCTHU C MOCTABICHHBIMU LIETAMU;

WCIO0JIb30BaTh OHMOJIOTHMYECKUE MOHATHS JUIsi OOBbsACHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHHWI B M3y4aeMBIX OMOJNOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaTeIBaTh IUIaH PEUISHUS MPOOIEeMbI ¢ YUETOM aHAU3a UMEIOIIUXCS MaTEepPUATIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;



KOOPJIMHUPOBATh M BBINOJHATE PAOOTy B YCIOBHSIX pPEATbHOTO, BHPTYATbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBUS:

BIIQJICTh HABBIKAMH Y4EOHO-HMCCIICIOBATEIILCKOW M MPOSKTHOM JCSTEILHOCTH, HABBIKAMH
paspelieHus mpooeM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB
pEIICHHS MPAKTUICCKHX 331249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHbIC BUABI JEATCILHOCTH II0 IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPHU
CO3JaHUH Y4EOHBIX U COITMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATETHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3WpPOBATh 3ajady, BBIJIBUTATH
TUTOTe3y €€ pelIeHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAJIM3MPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTHYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPEY;

yMeTb TMEpPEHOCUTh 3HAaHWS B  [O3HABAaTEJbHYID U  MPaKTUYECKyI0  00JacTu
KHU3ZHEJESITeNbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OpUrMHAIIbHBIE IMOAXOJbl M PpELIeHHs, CTaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCSA B Pa3IMYHBIX MCTOYHHMKAX HHGOpManuu (TEKCTe ydyeOHOro mocolus,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMYECKUX CIOBapsIX U CIPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHaIM3UpoBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIpe/ICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUHNBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPHUMEHSTh Pa3IUYHbIE METOJbl IMPH TOUCKE U OoTOOpe
Oouosnornueckoi nHGopMaIul, He0OOXOIUMOM ISl BHITIOJIHEHUST y4eOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HKCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IUUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (QOpMYy MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadyecTBE CpeACTBa Mpu paboTe ¢ OUOIOTHYECcKOi
uHpopMalven: NPUMEHITh XUMUYECKUE, (PU3UYECKUE U MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIQJIETh HAaBBIKAMU DACIIO3HABAHUA W 3alIUThl WHGOpMaNWU, HHPOPMAIIMOHHOM
0€30MaCHOCTH JTMYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH AeliCTBUSIMH:

1) o6menue:



OCYIIECTBIISATh KOMMYHUKALIMU BO BceX c(epax >KU3HM, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIH JUCKYCCHU TI0 CYLIECTBY OOCY)KJaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH
CYXJEHHS OTHOCUTEJIbHO BBINOJHEHMSI NpeularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIaCOBAHHOCTD MO3ULUI APYIMX YYACTHUKOB JAMAJIOTa WIN JUCKYCCUH);

pacrno3HaBaTb HEBepOaJbHbIE CpEACTBAa OOUICHMS, MOHMMATh 3HAYEHHE COLUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIIMKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(PIUKTHI U
BECTHU NIEPETOBOPHI;

BJIQJCTh PA3JIMYHBIMU CHIOcOOaMu OOIIEHMsSI M B3aMMOJCHCTBHUS, MOHUMATh HaMEpPEHUs
IPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyIHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MMOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYaIbHONW pabOThl Ipu
peleHny OMoJorn4eckoi mpobieMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHSI IPYIIIOBBIX
(dbopM B3aMMOJIEHCTBUS MPU pEeLUICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHU30BbIBATH M KOOPAMHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OLIEHUBAaTh Ka4eCTBO CBOEr0 BKJIAJA U KaKJOr'0 y4aCTHHKA KOMaHJbl B OOLIUI pe3yapTar
10 pa3padOTaHHBIM KPUTEPUSM;

IpearaTe HOBBIE INPOEKTHI, OLCHMBATh WACH C INO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OgBy1ajeHne YHHBEPCAJIbHBIMH PEeryJIATUBHBIMU ACHCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIeM M HX pELICHHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K XMBOW NPHUPOAE, CBOEMY 310POBBI0 U 3J0POBBIO
OKPY>KAIOILUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTAaBIIATh IUIaH PeLIeHHs MPOOIeMbl ¢ YUETOM MMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

paclupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JienIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (HOPMUPOBAHUIO M TPOSIBIICHUIO IIUPOKOM 3pYUIIMK B PA3HBIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:



JIaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JACATEIBHOCTH, OLICHMBATH
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHH, CIOIB30BATh MPUEMBI pedIieKCuu
JUIS OLIEHKU CUTYalluH, BIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE Ceds1 U APYrUX:

MPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYrUX IIPY aHAIU3E PE3yJIbTaTOB ACSITEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHUS cCOJepkKaHus yueOHoro mnpeamera «buosorus» Ha
yTIIyOJIEHHOM ypOBHE OPHEHTHUPOBAHBI Ha obOecrieueHne mpouaIbHOTO 00ydeHUsT 00yJarOIMXCs
ouonorun. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTUM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEeMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAalMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITEeIbHOCTH MO TOJYyYeHHIO HOBBIX 3HAHUN W HMX NMPUMEHEHHMIO B PA3JIUYHBIX yYEOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO Tpeamera «buonorus» B 10 knacce
JOJI’KHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTHUU B CHCTEME €CTECTBEHHBIX HAyK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny MpodiieM palMoHaIbHOTO MTPUPOIOTIOIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOexHBIX
Y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJIOTMUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarollue
OMOJIOTMYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
onosornueckre Teopun (kierouHas Tteopus 1. IlIBanna, M. Illneiimena, P. Bupxona,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o neHtpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOT0 MOKOJIECHHUS, paCUICINICHUs, YUCTOThI TaMeT, He3aBUCUMOTo HacienoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIeIOBAaHUX )KUBBIX 00BEKTOB (OMMCAaHUE, U3MEPEHNE, HAOII0JeHHE, SKCTIEPUMEHT);

YMEHUE BBIJEIATh CYHIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM uucie OakTepuii, rpuboB, pacTeHUM,
KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTraHOB U CUCTEM OpPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3HEAEATEIbHOCTH, IPOTEKAIOIIMX B OpPraHu3Max pacTeHHM, >XUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALIEHNUs SHEPTHH,
OposkeHHsl, aBTOTPO(HOTO0 M reTepoTpo(HOr0 TUIOB NMUTaHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO33a, Mel03a, TaMeToreHe3a, 3MOpuoreHesa, MOCTIMOPHUOHATIBHOTO Pa3BUTHS, PAa3MHOXKECHHUS,



WHIUBUAYAJIBHOIO Pa3BUTHS OpraHu3Ma (OHTOI€HE3a), B3aUMOJCHCTBUS I'€HOB, I'E€TEPO3HUCa,
HCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJAMM KJIETKH M HUX (DYHKIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEH M UX QYHKIHSIMHU, MKy OpraHaMH U CUCTEMaMH OPraHoOB Y
pacTeHuii, JKMBOTHBIX M YeJOBeKa M HMX (YHKIHMAMH, MEXKIy CHUCTEMaMH OpPraHOB M UX
GYHKIMSMHE, MEXIY dTanaMd OOMEHA BEIECTB, ATAallaMH KIETOYHOTO LHWKIA WU >KU3HEHHBIX
LUKIOB OpraHuW3MOB, OJTallaMM SMOpPHUOHAIBHOIO pa3BUTHUS, TEHOTUIIOM U (EHOTHUIIOM,
¢derHoTunom u (pakropamu cpensl OOUTaAHHUS;

YMEHHE BBISBISITH OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTEHU,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOUINE apryMEHTBHI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS I0Ka3aTeIbCTBA POACTBA OPTraHU3MOB PA3HBIX CUCTEMATHUECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKUMH TNPOILECCAaMU M SIBJICHUSMM, JIelaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHUM MOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
dbopMynupys Lelb UCCIEI0BAHUS, aHAIM3UPOBATh MOJIyYE€HHBIE PE3YJIbTAThl U JIENaTh BHIBOIBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MIOJTy4EHHBIE PE3Yy/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLIEHUBAaTh ATHYECKHE acleKTbl COBPEMEHHBIX MCCIEJOBaHUH B 00JacTu
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHbBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpohecCuoHaAIbHON IEATETLHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X0341CTBA, MUIIEBOI
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABJIEHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOAOJDKEHHE OHOJOrMYecKoro o0Opa3oBaHMs B
OpraHu3alysaX CpeaHEro NpohecCuOHaIbHOTO U BBICIIEr0 00pa3oBaHusl.

[IpenmeTHble pe3ynabTaThl OCBOEHMsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMHUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUH SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PELICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (HOPMUPOBAHMM IIEHHOCTHOIO OTHOLIEHHS K
IpUpoJie, OOLIECTBY, YENIOBEKY, O BKJIAJ€ POCCUICKMX M 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIOYAET OMpPENENCHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralomUX OHOJOTMYECKUX TEPMUHOB M TOHATHH (BHL,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBonronMoHHas Teopuss Y. [lapBuHa,
CHUHTeTHYecKasi Teopusi sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSX M HalpaBIECHUSIX
sBotiroruy, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. Baiiabepra, 3apoapimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma . JIuGuxa,
HKOJIOTUYECKOM MUpaMuUbl SHEPruH), runoressl (runoresa «mupa PHK» V. I'nnbepra);



YMEHHE BJAJCTh OCHOBHBIMH METOJAMH HAy4HOTO IIO3HAHUS, HCIIOJIb3yEMbIMH B
OMOJIOTHYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB U JKOCUCTEM (ONHCaHHE, W3MEPCHUE,
HaOJII0JICHUE, SKCIIEPUMEHT), CIIOCOOAMH BBISBICHHS M OLICHKH aHTPOIIOTCHHBIX W3MEHCHH B
pUpPOJIE;

YMEHHE BBIJCISATh CYIICCTBCHHBIC NPH3HAKH: BHIOB, OHOTCOIICHO30B, DKOCHCTEM U
Oouocdepsl, CTaOMIM3UPYIONMIETO, IBIKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOTIATPUYECKOTO M CUMITATPUYECKOTO BU000PA30BAHUS, BIMSHUS JIBHKYIIUX CHJ BOJIOLUH
Ha TeHO(OH] MOMYJISIUY, TPUCIIOCOOICHHOCTH OPraHU3MOB K Cpelie OOMTaHHs, YepeIOBAHUS
HAIpaBJICHUH YBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXKIY MPOIECCAMH HBOJIIOLUH, IBIKYIIUMH
CHJIAMU aQHTPOTIOTEHE3a, KOMIOHCHTAMH Pa3IMYHBIX dKOCHCTEM M MPHUCHOCOOJICHUSMHU K HUM
OpraHHU3MOB;

YMEHHE BBISBIIATH OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpeie oOWTaHHs, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aWMOCBS3Eil
OpraHM3MOB B COOOIIIECTBAX, AaHTPOIIOTCHHBIX H3MEHCHUH B AKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apPIyMEHThI, OHOJIOTHYECKYI TEPMUHOJIOTHIO U
CHMBOJIMKY ISl JIOKAa3aTelbCTBA POJCTBA OPraHU3MOB Ppa3HBIX CHUCTEMATHYECKUX TPYIII,
B3aMMOCBSI3U OPraHU3MOB U CpE/bl OOMTAHUS, €AMHCTBA YEJIOBEUECKHX pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOrOOOpa3usi BUIOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPUPOJIBI U
4eJI0BEYECTBA;

yYMEHHE peIiaTh OHOJOTHYECKHE 3aa4d, BBISBIATH MPUIUHHO-CICIACTBCHHBIC CBSI3U
MEXIy HCCIEAYEMBIMH OHOJIOTHYECKHUMHU IIPOIECCaMU W SIBJICHUSIMH, [I€JIaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH IOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bl, TMPOBEPATh HUX OSKCIHEPUMEHTAIBHBIMH CPEICTBAMH,
bopMynHpys 1ENb UCCIISIOBAHMS, aHATTM3UPOBATh MOJTYYCHHBIC PE3YJIbTATHI U JICJIaTh BHIBOJIBI,

YMEHHUE y4acTBOBaTh B YUCOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, 3KOJIOTHU U
MEIUIIMHE, TPOBOJAMMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, W IMYOJWYHO TNPEACTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKJACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEAOTBPALICHHS TII00aThHBIX
M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP OyayIei npodecCHoHaIbHOW JAEITEIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsATh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O00pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(eCcCHOHATBHOTO U BBICIIETO 00pa30BaHMUSL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypchl
bu6moreka [IOK
1 b 1
HOTIOTIA Kak Hayka https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 X 3 0.5 1
HBHIC CHCTEMBI H HX H3YHCHHC https://m.edsoo.ru/7f41c292
bu6moreka [IOK
3 brosorna kieriH 2 0-5 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 XuUMHU4YecKast OpraHu3amus KJICTKA 13 1 1 https://m.eds0.ru/7f41c292
bu6mmoreka [JOK
> CTpoeine 1 dynKimu KICTKH 8 15 https://m.edsoo.ru/7f41c292
5 OOMeH BelecTB U MpEeBpallcHUe SHEPTUH B 7 1 bu6mmoreka [JOK
KIJIETKE https://m.edso0.ru/7f41c292
7 HacnencrBennas nadopmanus u 8 1 bu6mmoreka [JOK
peanuzanus e€ B KIETKe https://m.edsoo.ru/7f41c292
8 JKU3HEHHBIN UK KIETKA 6 1 bubmorexa HOK
3He t © https://m.edso0.ru/7f41c292
b K
9 Ctpoenuie U QyHKIIMH OPTraHU3MOB 17 1.5 uomorexa LIO

https://m.edsoo.ru/7f41¢c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c292

10 Pa3mHOkeHNe U pa3BUTHE OPraHU3MOB 8 1 0.5 Butnorexa LOK
https://m.edsoo.ru/7f41c292
I'eneTnka — HayKa 0 HACIEICTBEHHOCTH U bubnuorexa [JOK
11 2
U3MEHYMBOCTH OPraHU3MOB https://m.edsoo.ru/7f41c292
bu6mmoreka [{OK
12 1 1 1
3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 0 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
1 :
3 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 0.5 https://m.edso.ru/7f41c292
bu6moreka [IOK
14 r :
cHeTHi deroBera 3 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
15 (CeeKILis OPrafi3MOB 4 1 https://m.edsoo.ru/7f41c292
bub. OK
16 buotexHomorus U CHHTETHYECKAsT OUOJIOTHS 4 1 h '[I/'[IDJSI:I;I/(:T:ZI?SE)IU 17§416292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5.5 11
11 KJIACC
KoumnuecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/mn Konrpoabusie | IIpakruueckue
MPOrpaMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 3apokIeHre U Pa3BUTHE IBOJTIOLUOHHBIX 4 bubmoreka [IOK
MpeJICTaBJICHU B OMOJIOTHU https://m.edsoo.ru/7f41cc74
2 Mukpo3BoiIOnus U €€ pe3ynbTaThl 13 1.5 bubnuorexa [IOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

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

3 MakposBOIIOIHA U €€ PE3YIILTAThI 7 bubmmorexa [TOK
P H pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE KU3HH HA 15 15 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
5 IIpoucxoxaecHNE UeI0oBEKAa — QHTPOIIOIre€HES 9 1 bubmmorexa [JOK
p 8 p https://m.edsoo.ru/7f4lcc74
. 031(0;1021/1510— HaZKz 0 :3aI;IM;)OTHOHieIZI/I:X ; . BuGmiorexa [IOK
raHU3MOB U H TaHU3MEHHBIX CUCTEM .
P . #oP N https://m.edsoo.ru/7f41cc74
C OKpYIKaromiei cpeaoi
bu6moreka [IOK
7 1.
OprasH3Mbl 1 Cpeaia OOHTaHHS 8 > https://m.edsoo.ru/7f41cc74
. bu6moreka [IOK
8 JKOIIOTHS BHAOB H NIONyJIALHA o 05 https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIECTB. DKOJIOTUUECKIE 13 05 bu6moreka [IOK
CUCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
10 buocdepa — rimobanbHas 3KocucTEMa 6 https://m.eds0o.ru/Tf41cc74
11 YenoBek U 0K aromas cpeaa 6 bubmorexa HOK
pyRarotmai cpel https://m.edsoo.ru/7f41cc74
12 O06001eHre 1 TOBTOPEHNUE U3Y4YEHHOTO 3 bu6mmoreka [JOK
Marepuaia https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Jlata OnexTpoHHbIe (LUPPOBHIE)
I_JJQH Tema ypoka npoBe/ieHMs | ©0Pa3sOBATENBHEIC PECYPChI Tpumeuane
[Iman | ®axr
Tema 1,2,3 (6 4). buosiorusi kak Hayka. JKuBble cucTeMbl U X H3yueHue. buoJiorusi Kierkun
Hucmpykmasne no bK. bubnuotexa [JOK

CoBpemeHHast OMOJIOTHS — KOMITIEKCHas Hayka. KpaTkas ucTopus pa3BUTHS
6uonorun. buonornyeckue Hayku U U3ydaeMble UMH MPOOIEMBI.
(DYHHaMeHTaJ'II)HI)Ie, MMPUKIAIHBIC U ITIOMCKOBBIC HAYYHBIC NCCIICAOBAHUA B
OuoJIOoTHH.

3HaveHne OUoaoruu B (POPMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYIHOU
kaptuHbl Mupa. [Ipodeccun, cBsizannbie ¢ Ononorueii. 3HaueHue OUOJIOTHH B
MPaKTUYECKON JeSITEeIbHOCTU YeJIOBEKa: MEJUIIMHE, CEIbCKOM XO035iCTBE,
MIPOMBIIIJIEHHOCTH, OXpaHe MPUPO/IbL.

https://m.edso0.ru/863e6122

’KuBble cucTeMBI Kak NpeaAMET U3YUYCHUSA ouojorun. CBOMCTBA )KUBBIX CUCTEM:
CANHCTBO XUMHUYCCKOT'O COCTaBa, JUCKPETHOCTD U LEJIOCTHOCTD, CJIOKHOCTh U
YHopsasa04YCHHOCTb CTPYKTYPbI, OTKPBITOCTb, CAMOOPIraHu3alus,
CaMOBOCITPOM3BCACHUC, PA3Apa)KUMOCTh, UBMCHUYNBOCTD, POCT U Pa3BUTHC.

bu6moreka [IOK
https://m.edso0.ru/863e6564

Hucempykmasie no bK. Ilpakmuueckas paboma 1. Hcnonvzosanue paziuunuix
Memo008 npu U3y4eHUlU HCUBLIX CUCHIEM

bubmuoreka [JOK
https://m.edso0.ru/863e6122

YpOBHU OpraHu3aIuK KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIIE€TOUHbIN, TKAHEBbIH,
OpraHU3MEHHBIN, MOMYISIIUOHHO-BUIOBON, IKOCHCTEMHBIH
(buoreoneHoTHUECKHH ), OMOChepHBIN. [Ipomecchl, MPOUCXOIAIINE B )KUBBIX
cucremax. OCHOBHBIE MPU3HAKH KUBOTO. JKH3HB Kak popMa CyIIeCTBOBAHHUS
Matepun. Hayku, n3ydaromine *uBbIe CUCTEMBI Ha Pa3HBIX YPOBHAX
OpraHH3aIiHx.

N3ydenue xuBbIX cucteM. MeTo el Ononorudeckoit Hayku. Habmonenue,
M3MepeHue, SKCIIEPUMEHT, CUCTeMaTH3alysl, MeTaananus. [loHsTHe 0 3aBUCUMOiT

bubnuoreka [JOK
https://m.edso0.ru/863e6564



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

1 He3aBUCUMOM niepemeHHou. [inannpoBanue sxkcniepumenta. [loctaHoBka n
npoBepka runote3. Hynesas runoresa. [ToHsiTue BBIOOPKHU U €€ T0CTOBEPHOCTb.
Paz6poc B Onosornyeckux naHHbIX. OIEHKa JOCTOBEPHOCTH MOJTyYEHHBIX
pe3ynbTaToB. IIpMdnHbEI HCKaXXKEHUs pe3ylbTaTOB IKCIepuMeHnTa. [lonsaTue
CTATHCTUYECKOTO TECTA.

Krnerka — cTpykTypHO-(hYHKIIMOHATBHAS €MHUIIA )KUBOTO. VIcTOpUs OTKpBITHS
kneTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.

5 . . i
HIneiinen, P. Bupxo). OCHOBHbIE MOJIOKEHUSI COBPEMEHHON KJIETOYHOU
TEOPUH.

MeTo 16l MOJIEKYIISIPHOM U KJIETOYHOM OMOJIOTUH: MUKPOCKOTIHS, bubnuoreka [IOK
xpomarorpadusi, SeKTpoopes, METO MEUYEHBIX aTOMOB, AH((EpEeHIIHATBEHOE https://m.eds00.ru/863e6122
LHeHTpUPyrupoBaHue, KyIbTUBUPOBAHUE KIETOK. V3yueHne puKCupoBaHHbBIX

6 KJIETOK. DneKkTpoHHast Mukpockonus. Kondokanbaas Mukpockonus. BuransHoe
(mpuxu3HeHHOE) u3yueHue kietok. Hnempyxkmaic no b7K. Ilpakmuueckan
paooma 2. H3yuenue memo0oos KiemoyHol ouonoeuu (xpomamoespaghus,
anekmpogopes, ouppepenyuanrvroe yenmpughyeuposarue, I11[P).

Tema 4. (13 4.) XumMmnuyeckasi OpraHu3anus KJIeTKU
XVMHYECKUH COCTaB KIETKU. MaKkpo-, MUKPO- U yJIbTPAMUKPOIEMEHTHI. bubnuorexa [IOK

7 MunepasnbHbie BellecTBa KIETKH, UX Ouosiorndyeckasi posb. Posib KaTHOHOB U https://m.edso0.ru/863e674e
aHMOHOB B KJIETKE.

8 Bopa u e€ poJib Kak pacTBOPUTEIS], peareHTa, ydacTue B CTPYKTypUpPOBaHUHU bubnuorexa [JOK
KJIETKH, TETUIOPETYJIALIHH. https://m.edso0.ru/863e674e
Opranuyeckue BellecTBa KieTku. buonornyeckue nomumepsl. benku. bubnuorexa [IOK
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTyphl OEJIKOBON MOJIEKYJIBL. https://m.edsoo.ru/863e6b72

9 IlepBuuHas cTpykTypa Oeinka, MenTuaHas cBsi3b. BropuuHas, TpeTuuHas,
yeTBEepTUUHAs CTPYKTYpbl. Mncmpykmaosic no b/K. J/labopamopnasa paboma 1.

Obnapyacenue 6e1Kos ¢ NOMOWbIO KA4ecm8eHHbIX PeaKyull.

10 Henatypanus. CoiictBa 6enkoB. Kinaccudukanus 6enkoB. bruonornueckue bubnuoreka [IOK
(GyHKIMU OENKOB. https://m.edso0.ru/863e6b72

11 | IlpuoHs!.

VYrnesoasl. MoHOCaxapuasl, AMcaxapuibl, OJIMTOCaXapyuabl U MOJIUCaXapuibl. bubnuorexa [IOK
12 | OOmwmii mian cTpoeHus U (PU3NKO-XUMHUECKUE CBOMCTBA YIIIEBOIOB. https://m.edso0.ru/863e6870

buonoruueckue (bYHKLII/II/I YIJICBOJ0B



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

13

JIummuapt. 'uapodunsHo-ruApodhoOHBIe cBOicTBA. Kitaccubukaryst TUIHI0B.
Tpurmuuepuasl, hochonunuabl, BOCKU, CTEpOU sl bromornueckue GyHKIIMN
munuoB. O01Me cBocTBa OMOJIOTHIECKUX MEMOpaH — TEKy4eCcTh, CIOCOOHOCTD
K CaM03aMbIKaHUIO, TOJYIPOHULIAEMOCTb.

bu6mmoreka [{OK
https://m.edso0.ru/863e6870

14

Hyxneunosbie kucnotsl. JTHK. Ctpoenue HykiienHoOBbIX kKuciaoT. HykneoTuast.
Hucmpykmasc no bK. Jlabopamopnasn paboma 2. Hccneoosanue HyKi1euHo8vix
KUCTIOM, 8bI0EJIeHHBIX U3 KIIeMOK PA3IUYHbIX OP2AHUSMO8

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

15

[Mpunnun kommnementapHoctu. [lpasuno Yapragpda. Ctpykxrypa JHK —
nBoitHas crivpasib. MectoHaxoxaeHue u ouosornyeckue pynkuun JHK.

bu6moteka [IOK
https://m.edsoo.ru/863e6d5c

16

Buaesl PHK. ®yuknun PHK B knetke.

bu6moreka [IOK
https://m.edsoo.ru/863e6d5c

17

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B MoJiekyine ATO.
buonoruueckue pynxnun AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX DYHKIIUU
B kietke. Jpyrue nykieosuarpudpocdars (HTD). CexBenuponanue JHK.
MeTo 16l TEHOMHKH, TPAHCKPHIITOMHMKH, IIPOTEOMHKH.

bu6moreka [IOK
https://m.edsoo.ru/863e6d5c

18

CtpykTypHas Onosorus: OMOXUMHUYECKUE U OMoPHU3NIECKre UCCaeI0BaHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OnoMoiekys. MoaenupoBaHue
CTPYKTYpPHI U (PYHKIIMIT OMOMOJIEKYJ U UX KOMIUIEKCOB. KOMIbIOTEpHBIN TU3aliH
Y OpraHUYecKuil CHHTE3 OMOMOJIEKYJ M MX HEMPUPOIHBIX aHAJIOTOB

19

KonTpoabHasi padora Ne 1.

Tema 5. (8 4.) CTpoenne U pyHKIIMHA

KJETKH

20

Tunsl KIETOK: dyKapuoTHUecKasi U npokapuoTrdeckasi. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue npokapruoTudeckoil kieTku. Kinetounas crenka OakTepuil U apxei.
Oco0eHHOCTH CTpOEHHS reTepoTpodHOM U aBTOTPOPHON MTPOKAPUOTUYECKUX
KJIETOK. MecTO U pOJIb MPOKApPHUOT B OMOIIEHO3aX.

21

Crpoenue n QyHKIMOHUPOBAHUE dyKapuoTHiyeckon kietku. [Inasmarndeckas
MeMOpaHna (razmasiemma). CTpyKTypa Iuia3MaTuieckoil MemOpansl. TpaHcnopT
BEIIECTB Yepe3 I1a3MaTHYecKyto MeMOpaHy: naccuBHbIN (Tuddy3us,
oOneruénHas 1uddy3ns), akTUBHbINA (IEPBUYHBIA U BTOPUYHBIN aKTUBHBIN
Tpancnopt). [lonynponunaemocts MeMOpaHnbl. PaboTa HaTpHii-KaaueBoro
Hacoca. Huempykmasie no bK. Ilpakmuueckasn paboma 3. H3zyuenue ceoticms
KI1eMOYHOU MeMOPaHbl

bubmuoreka [JOK
https://m.edso0.ru/863e6ff0



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0

22

OHJOUMTO3: NTUHOLUTO3, paronuros. Jk301uTo3. Kierounas crenka. Ctpykrypa
1 (GYHKIIUH KJICTOYHON CTEHKU PAaCTeHUH, IpuOOB.

23

Huronnaszma. urozomns. Lutockener. [{Buxenue mutomiazmbl. OpraHou bl
kieTku. OgHoOMeMOpaHHble OpraHOUIbl KJIETKU: SHI0IUIa3MaTUYECKas CETh
(BIIC), anmapar ['onbkH, TH30COMBI, KX CTpOEHHE U YHKIMH. B3anMocBs3b
OJIHOMEMOpaHHBIX OPraHOUJI0B KIeTKH. CTpOEHHE IPaHy s PHOTO PETUKYIyMa.
Mexanusm Hanpasierust 6enkoB B JI1C. Cuntes pactBopuMbIx 6enkoB. CHHTE3
KJIETOUHBIX MeMOpaH. [ nagkuii (arpanymispHbIi) SHAOMIa3MaTHYECKUN
petukyayMm. CekperopHas QpyHkuus annapara ['onbxu. Moauduxarus 6e1koB
B anmapare ['onbmxu. CoptupoBka OenkoB B anmnapare ['onpmxu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonu pacturenbHbix knetok. Kiierounslii cok. Typrop.
Hucmpykmasc no bK. Ilpakmuueckas paboma 4. H3zyuenue osusrcenus
YUMOoniasmol, NIA3MOIU3A U OENIA3MONU3A 8 PACIUMENbHBIX KIeMKAX.

24

HOHyaBTOHOMHBIe OpraHouAbl KICTKHU: MUTOXOHAPUHU, IIJITACTHUBI.
[Tpoucxoxnenne mutoxouapuii u maactu. Cumonorenes (K.C.
MepexkoBckuit, JI. Maprynuc). Ctpoenne u GyHKIIMA MUTOXOHIPUH U
wiactul. [lepBuyHble, BTOPUYHBIE U CIOXKHBIE IUIACTUIBI (DOTOCHHTE3UPYIOUTNX
AYKapuoT. XJIOPOIIACTHI, XPOMOILUIACTBI, JIEUKOTIIACTHI BBICIIUX PACTECHUMN.

25

Hemem6panubie opranou sl kiietku CTpoeHue U pyHKIMN HEMEeMOpPaHHBIX
opraHouioB kiietku. Pudocomsl. [Ipomexxyrounbie hpunaMeHThI.
MuxkpoduiaMeHTsl. AKTUHOBBIE MUKPO(UIaMEHThl. MblIlIeuHble KIETKU.
AXTHUHOBBIE KOMIIOHEHTBI HEMBIIIEUHBIX KIeTOK. MukpoTpybouku. Kierounsrii
ueHTp. CTpoeHne u IBUKEHUE KTYTUKOB U pecHU4YeK. MUKpOTpyOOUKH
uutormnasMel. Llentpuons. benku, acconunpoBanHbie ¢ MUKpOUIaMEHTaMU U
MUKpOTpyOoukamu. MoTopHbBIE OEIKH.

26

Anpo. O6onouKa saApa, XpOMATHH, KAPUOTUIA3Ma, SIPBIIIKH, UX CTPOCHHUE U
byskuun. SnepHsiii 6enkoBbiit MaTpuke. [IpocTpaHcTBEeHHOE pacHONOKEHUE
XpOMOCOM B UHTep(ha3HOM sifipe. DyXpoMaTHH U reTepoxpoMatut. benku
XpoMaTHHA — TUCTOHBI. J{lnHAMUKa SAepHON 0007I0UYKH B MUTO3€. S IepHBIT
TpaHcnopT. Kiierounsle BKIIOYEHUS.

27

CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapuoT (PacTUTEIbHOM, dKUBOTHOMH,
rpubHoit). Hncmpyxkmasic no bK. Jlabopamopuan paboma 3. Uzyuenue
CMPOEHUsL KIeMOK PA3IUYHBIX OP2AHUMOE




Tema 6. (7 4.) OOMeH BellecTB U NpeBpalleHUe JHEPIUH B KJIeTKe

28

AccUMWISIIAA U AUCCUMUISIIHS — JIB€ CTOPOHBI MeTabonm3ma. Turer oOMeHa
BEIIECTB: aBTOTPO(HBIN U reTepoTPOPHBINA. YUacTHEe KUCIOPOIa B OOMEHHBIX
nporueccax. JHepreTuyeckoe odbecrnedeHue KieTku: npespaiiesiue ATO B
obmeHHbIX nipotieccax. Mucmpykmasyc no bK. Jlabopamopnas paboma 4.
H3yuenue kamarumuueckol akmugHoCmu (hepmenmos (Ha npumepe amunazol
UIU Kamanasol).

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

29

depMeHTAaTUBHBIN XapaKTep peakiuil KIeTOYHOro MeTabonn3Ma. GepMeHTHI, X
CTpO€HHE, CBOICTBA U MexaHu3M jeicTBusd. KodepmenTtsl. OTinnuns pepMeHTOB
OT HEOPTraHUYECKUX KaTan3atopoB. Mucmpykmaosic no b/K. Jlabopamopnasn
padoma 5. H3yuenue ¢pepmenmamueno2o pacujenyieHusi nepokcuoa 6000pood &
paAcmumenbHulX U HCUBOMHBIX KIEMKAX.

30

benku-akTuBaTOpHI ¥ OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIIUN OT Pa3INYHBIX (haKTOPOB.

31

[TepBuYHBIN CHHTE3 OPraHMYECKUX BEIIECTB B KiIeTKe. DOTOCHHTES.
AHOKCHT€HHBIN U OKCUTEHHBIN (OoTOCHHTE3 Y OakTepuii. CBeTocoOMparomme
MUTMEHTHI ¥ MUTMEHTBI PeaKIIMOHHOTO 1IeHTpa. Poib XjiopomuiacToB B mpoiiecce
dboTocunTe3a. CBeToBas U TeMHoOBas ¢dasbl. Poroasixanue, C3-, C4- u CAM-
tunel porocuntesa. [IpoaykruBHOCTh oTOCHHTE3a. BiinsHue pa3nuyHbix
(hakTOpOB Ha CKOPOCTh PoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A.

bu6moreka [IOK
https://m.edso0.ru/863e7c98

32

XemocuHTe3. PazHoOOpasue opraHM3MOB-XeMOCHHTETHKOB: HUTPUDUITHUPYIOIIHE
OakTepuu, jxene300akTepuu, cepoOaKkTeprn, BOJOPOIHbIC OaKTepuu. 3HAYCHHE
XEMOCHHTE3a.

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

33

AnaspoOHbie opranu3Mbl. Buber Oposxenus. [TpoayKTsl OpoKeHMs U UX
HCII0JIb30BaHUE YE€JIOBCKOM. AHA3POOHBIC MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENU O0Ie3HEN.

34

AspoOHBIE OpraHu3Mbl. JTalbl SHEpreThYeckoro oomMeHa. IloaAroTroBuTe bHbIHN
sTan. [ MMKoan3 — 6eCKUCIOpoAHOE pacllienieHne IIoKo3bl. buogornueckoe
OKHUCIIEHUE, WIH KIETOYHOE JIbIXaHue. Poiab MUTOXOHAPHUH B IIpoLieccax
Ouonornyeckoro okucienus. Lukmuaeckue peakiyn. OKUCIUTENBHOE
bochopumpoBanue. DHeprusi MEMOPAHHOTO TpajiieHTa NPOoTOHOB. CHHTE3
AT®: pabora nporonHoit AT®-cunrassl. [IpenmyiiecTBa a3poOHOTO MyTH
oOMeHa BellecTB nepes aHadpoOHbIM. D(PPEeKTHBHOCTH HIHEPTETHUECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/863e7aae



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

oOMeHa.

Tema 7. (8 u.) HaciieacTBenHasi uHGpopMalus U peaju3anus eé B

KJIETKE

35

PeaKHI/II/I MaTpuU4HOTO CHMHTE3Aa. HpI/IHIII/IH KOMIIJIEMCHTAPHOCTH B PCAKIIUAX
MaTpPHYHOTO CHHTEe3a. Peanu3arms HacIeACTBEHHON HH(POPMAIIHH.
I'emeTmyeckuii KOJI, €TO CBOIICTBA.

bu6mmoreka [IOK
https://m.edso0.ru/863e796¢e

36

Tpanckpunuusa — matpuunbii cuaTe3 PHK. IIpuHImMne! tpanckpunnnm:
KOMIIJIEMEHTapHOCTh, aHTUIIAPAJIIEIbHOCTh, aCUMMETpUYHOCTh. Co3peBaHue
MarpuyHbelx PHK B sykapuotnueckoit knerke. Hekogupyromue PHK.

bu6moreka [IOK
https://m.edso0.ru/863e796¢e

37

Tpaucnsus u e€ stansl. Yuactue TpancnopTHbix PHK B Onocunrese Genka.
YcnoBus GuocuHTe3a Oelka.

38

Konuposanue amunokucnot. Poss pubocom B 6rocuHTe3e Oenka

39

CoBpeMeHHbIE NPEJICTABICHUS O CTPOEHUN TeHOB. OpraHu3anus reHoma y
MIPOKApPHUOT U dyKapHoT. Perysnns akTMBHOCTH F€HOB y TpoKapHuoT. ['unoresa
onepoHa (®. XKako6, XK. Mano). MoJiekyasipHbIe MEXaHHU3MBbI SKCIIPECCHH TE€HOB
y 3yKapuoT. Posib XxpomaTuHa B peryasiuuu paboTel TeHOB. Perymnsius oOMeHHBIX
MpoueccoB B KieTke. KiieTouHblii romeocTas.

40

Bupychl — HeknieTouHble (OpPMBI )KU3HHU U 0OIUraTHbie napasutsl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. Ku3HeHHbI 1
nukin JIHK-conepxkamux Bupycos, PHK-coaepxamux BupycoB, 6akrepuodaros.
OO6paTHas TpaHCKPHUMIIMS, peBepTa3a, MHTErpasa.

bu6moreka [IOK
https://m.edso0.ru/863e7540

41

BupycHsie 3a00seBanus YenoBeka, )KuBOTHbIX, pacteHuit. CITN/, COVID-19,
COLIMANIbHBIE U MEULIMHCKHE MTPOOIIEMBI.

buoundopmaruka: nHTErpays 1 anaiau3 60JIbIINX MacCUBOB («bigdatay)
CTPYKTYPHBIX OMOJIOTHYECKUX JaHHBIX. HaHOTEeXHOJIOrM B OMOJIOTHH U
meauiune. [Iporpammupyemsie Gpynkinu 6enkoB. CriocoObl TOCTaBKH JIGKAPCTB.

42

Konrpoabnas padora Ne 2.

Tema 8. (6 4) 7ZKu3HeHHBIH HUKJ KICTKH

43

KneTounslit ukI, ero nepuo sl U peryismnus. Marepdaza u MUTO3.
Oco0eHHOCTH TIPOIECCOB, MpoTeKamuX B uHTepdaze. [loaroToBka KIeTku K
nenenuto. [IpecunreTndeckuii (IOCTMUTOTHUECKUI ), CHAHTETUYECKUI U
MMOCTCHHTETUYECKHH (MPEMUTOTHYECKHIA) TEPHO B! HHTEP(ha3kI.

bu6mmoreka [JOK
https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e796e
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44

Martpuunsiii cunre3 JJHK — permukanuys. [Ipuanune perumkanuu JTHK:
KOMIUIEMEHTAPHOCTbD, IIOJYKOHCEPBATUBHBIN CUHTE3, AaHTUIIAPAJUIEIbHOCTD.
Mexanusm permmukanuu JJHK.

45

Xpomocomsl. CtpoeHue xpomocoM. Tenomepsl u Teomepasa. XpoMOCOMHBIM
HA0Op KIETKH — KapuOTHUII. JIUMIONIHBIN U TalIONIHBIA HAOOPEI XPOMOCOM.
I'omonornyneie xpomocoMsbl. [lonoBeie xpoMocombl. Hucmpykmasic no bK.
Jlabopamopnas paboma 6. H3yuenue Xxpomocom Ha 20MoGbLX
MUKponpenapamax

46

I[eJ'IeHI/IC KJICTKHU — MHUTO3. CT&)II/II/I MHUTO3a U IMTPOUCXOAAIIUE B HUX IPOICCCHI.

47

Tuner muto3a. KaprokuHes 1 IUTOKHHE3. bHOIOrndyeckoe 3Ha4eHue MUTO3a.
Hucmpykmac no bK. Jlabopamopnas paboma 7. Habnrooenue mumo3sa 6
KIeMKAaX KOHYUKA KOPewKa IyKa (Ha 20moeulx MUKpONpenapamax).

48

Perynsuus MuUTOTHYECKOTO MK KIIETKU. [IporpaMmupyemMas kiieTouHast
rubenb — aronTto3. Kierounoe sapo, XpoMOCOMBI, YHKITHOHATbHASI TCHOMHUKA.
Mexanusmsl iponudepanuu, quddepeHIInPOBKH, CTAPSHUS U THOETH KIIETOK.
«Iudposas kneTka» — OnonHpopmaTudecKue MoAeTu (HYHKIIMOHUPOBAHUS
KJICTKH.

Tema 9. (17 4.) CTpoenue u GyHKIIUU OPraHU3MOB

49

Hucmpykmac no bK. buonornueckoe pazHoodpa3zue OpraHu3MoB.
OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl. OCOOEHHOCTH
CTPOEHUS U KU3HEJCITEIbHOCTH OJHOKICTOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKJIETOYHBIE I'PUOBI, OJTHOKIETOUYHBIE BOJIOPOCIH, IPYrHe MPOTUCTHI.
KonoHnuanbsHble OpraHu3Mbl.

B3aumocBs3pb yacTeit MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHU, OpraHbl U CUCTEMBI
opraHoB. Opranusm Kak enuHoe nenoe. 'omeocras.

50

Txanu pacrenuil. Tunel pacTuTeNBbHBIX TKaHEl: oOpa3oBarTesbHasi, IOKPOBHA,
IIPOBOJIAIIAsA, OCHOBHAsA, MexaHu4yeckas. OCOOCHHOCTH CTPOEHUs, PyHKIMN U
PacroJIOKEeHUs TKaHEel B opranax pacteHuil. Mucmpyxkmaoic no b7K.
Jlabopamopnas paboma 8. H3zyuenue mraneii pacmenuii

51

TkaHM KUBOTHBIX U YeJ0BeKa. THUIIbI )KMBOTHBIX TKAHEW: AMUTENHATIbHAS,
COEJIMHUTEIIbHAS, MbIIlIe4Hasi, HepBHasA. OCOOEHHOCTH CTpOeHUs, (PYHKLIUH U
pacroyoXKeHUs TKaHe| B OpraHax >KUBOTHBIX U yenoBeka. Hucmpykmasic no
bK. Jlabopamopnas padoma 9. H3yuenue mxanei HCu8OMHbIX.




52

Opransl. BereraTuBHbIE U T€HEpATUBHBIC OpraHbl pacTeHU. Opranbl U CUCTEMBI
OpPraHOB )KMBOTHBIX U UesioBeKa. DYHKIIMN OPTaHOB U CUCTEM OPraHOB.
Hucmpykmasc no bK. Jlabopamopnas paboma 10. H3yuenue opeanos
YB8EemK0B8020 pacmeHus

53

Omnopa tena opranuzmoB. Kapkac pacrennii. CkeneTbl 0IHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIi1 1 BHyTpeHHUN ckeneT. CTpoeHue u
THUIbI COEIMHEHUS KOCTEH.

54

JIBr>KeHHne opraHu3MoB. J[BIKeHNE OJTHOKJIETOYHBIX OPTraHU3MOB: aMEOOUTHOE,
KTYTHUKOBOC, pPECHUYHOC. I[BI/DKGHI/IG MHOT'OKJIE€TOYHBIX paCTeHI/II\/’II TPONM3MEBI 1
HaCTHUH. JIBI/I)KeHI/Ie MHOTOKJIETOYHBIX )XMBOTHBIX U YCJIOBEKA: MBIIIICYHAsA
cuctema. Peduiexc. CkeneTHbpie MBIIIIBI ¥ X paboTa.

55

IIuranne OpTraHUu3MOB. HOFJ’IOHI@HI/Ie BOJBI, YIJTICKHCJIOTO rra3a 1 MUHECPAJIbHBIX
BCIICCTB PACTCHUAMM.

56

[Intanue )XxMBOTHBIX. BHYTpPHUIIOJIOCTHOE M BHYTPUKIIETOYHOE MUILEBAPEHHUE.
IInTanne NO3BOHOYHBIX )KMBOTHBIX. OTAEBI TUILEBAPUTEIIBHOTO TPAKTA.
ITnmeBapurenbHble sxenesbl. [InneBapurenpHas cucTeMa 4eI0BeKa

57

Jlpixanue oprann3mMoB. Jprxanue pacteHuid. Jlpixanue KuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBepXHOCTh KiIeTku. KoxkHoe npixanue. [[pixarenpHas
oBepXHOCTh. JKabepHoe 1 I€rouyHoe bIXaHue.

58

JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA. DBOJIIOIMOHHOE YCIOKHEHNE
CTPOCHHMS JIETKUX TTO3BOHOYHBIX JKMBOTHBIX. /[pIXaTenpHast cucTeMa 4eloBeKa.
MexaHu3M BEHTWISIUY JIETKUX Y IITHI] ¥ MJICKOTIUTAONIUX. Perymsims
IbIXaHus. [|pIxaTelbHbIe 00BEMBI.

59

Tpancnopr BeriecTB y opranu3MoB. TpaHCHOPTHBIE CUCTEMBI PACTEHUH.

60

Tpancnopr BeriecTB y )KUBOTHBIX. KpoBeHOCHAs cuctema u €€ Oprassl.
KpoBeHocHas cucTeMa Mo3BOHOYHBIX KUBOTHBIX U uenioBeka. Cepare,
KPOBEHOCHBIE COCY/IbI U KpoBb. Kpyru kpoBooOpaiieHus. IBOTIOIUOHHBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOW CUCTEMBI TO3BOHOYHBIX KUBOTHBIX.
PaGora cepaia u e€ perynsiusi.

61

Brigenenue Y OpraHnu3MOB. Brigenenue y paCTeHHﬁ. Brigenenue Y ’KUBOTHBIX.
COKpaTI/ITeJ'ILHHe BaKYOJIH. OpFaHBI BBIJACIICHUA. (DI/IJ'ILTpaI_[I/IH, CeKpeUus U
O6paTHOC BCAaChIBAHHUEC KaK MCXaHHU3MBbI paﬁOTLI OpraHOB BBIACIICHUA. CBs3b
IIOJIOCTH TCJIa C KpOBCHOCHOﬁ Y BBIJICIUTEILHON cucTeMaMu. BrieneHue y




MO3BOHOYHEIX JKUBOTHBIX M uegoBeka. IToukmu. CTpOGHI/IG u (1)yHKIII/IOHI/IpOBaHI/IC
HeppoHa. OOpa3oBaHNE MOYH Y YETIOBEKA.

62

3ammTa y OpraHM3MOB. 3alliuTa y OJJHOKJIETOYHBIX OpraHu3MoB. CHIOpBI
OakTepuil U IMUCTHI MPOCTEUIINX. 3alUTa Yy MHOTOKJIETOYHBIX PACTCHUH.
Kyrukyna. CpencrtBa nacCUBHOM U XMMHYECKOH 3aMThl. DUTOHLINIBL.

63

3amuTra y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X MPOU3BOAHBIE. 3alInTa
opranusma ot 6ose3Heil. IMmmyHHas cuctema uenoBeka. Kiierounslii u
T'yMOpPaJIbHBIM UMMYHUTET. BpokAEHHBIN 1 TPHOOPETEHHBIN crieupUIeCcKUit
UMMYHUTET. Teopus KIOHATbHO-CeeKTUBHOTO MMYyHHUTeTA (I1. Dprux, ©.M.
bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI OpraHu3MoB. Poib
BpPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

64

Pa3znpaxxuMocTh 1 perynanus y opranu3moB. PazipakuMocTh y O JTHOKJIETOUYHBIX
opranu3moB. Takcucel. PaznpaxuMocTs U perynsnus y pacteHuil. Poctossie
BEIECTBA U UX 3HAUEHUE.

HepsHas cucrema u peduaexTopHast perymnsuus y KUBOTHbIX. HepBHas cucrema u
€€ OTIeIbl. DBOJIIOIUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOU CUCTEMBI Y
AKHUBOTHBIX. OT/I€NIbI TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pediekc n
pedaexktopHas ayra. be3ycioBHbIE U YCIOBHBIE peICKCHI.

65

I'yMopanbHas peryasnus U dHJI0OKPUHHAS CHCTEMa )KMBOTHBIX M YEJIOBEKA.
JKenes3bl SHIOKPUHHOW CUCTEMBI U UX TOPMOHBI. J[eliCTBHE TOPMOHOB.
B3anMocBsI3b HepBHOM U SHAOKPUHHON cucTeM. I nmoranamo-rumnoduzapHas
cHucTeMa.

Tema 10. (8 4.) PazmHoOkeHUe U pa3BUTHE

OpraHu3MoOB

66

@DopMBbI pa3MHOKEHHUSI OPraHU3MOB: Oecrioioe (BKIII0Yas BEreTaTUBHOE) U
nosioBoe. Bujipl 6ecrionoro pa3MHOKEHHUS: TOYKOBAaHUE, CIIOPYIISIIHS,
(dbparMeHTaIys, KJIOHUPOBAaHUE.

bubmuoreka [JOK
https://m.edso0.ru/863e81h6

67

ITonoBoe pazmuoxenue. Ilonosbie kineTku, niau rameTsl. CTpoeHue MOJI0BbIX
knetok. Hucmpykmaoic no bK. Jlabopamopnas paooma 10. H3zyuenue
CMpOeHUsl NONOBBIX KNEeMOK HA 20MOBbIX MUKDONPENapamax.

68

Meiios. Craguu meitosa. [loBenenue xpomocom B meiio3e. Kpoccunrosep.
buonornueckuii cMbICII MeH03a U TIOJIOBOTO ITponiecca. Menos u ero Mecto B
KU3HEHHOM IIMKJIE OPraHU3MOB.

bu6mmoreka [JOK
https://m.edsoo.ru/863e7f4a

69

Hpe;[:;apo;[LImeBoe Ppa3BUTHC. TI'amerorenes Y )KUBOTHBIX. IlonoBelie Kene3bl.

bu6mmoreka [JOK



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

OGpa3oBaHKe U Pa3BUTHE TOJIOBBIX KIeTOK. CriepMaToreHes u 0OreHes. https://m.eds00.ru/863e81b6
Ormo10TBOpEHHUE ¥ SMOPHOHAIIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIUIOIOTBOPEHMUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrUs — HayKa O bubnuorexa [JOK
pa3BUTHH OpraHu3MOB. Mopdorenes — ojiHa U3 TJIABHBIX POOIeM https://m.eds00.ru/863e8436
ambpuosoruu. Konnenimus mopdoreHos u moaenu mopdorenesa. Cranuu
SMOpHOTEHE3a KUBOTHBIX (Ha nmpumepe Jsarymku). Apobnenue. Tursl
npobnenus. JlerepMMHUpPOBaHHOE M HEJIEPMUHUPOBAHHOE ipoOieHue. biacryna,
70 | bl 61actyir. OcoOeHHOCTH IPOOJICHUST MIICKOTIUTAIONTUX. 3apO/IbIIICBhIE
JUCTKY (TacTpynisauus). 3aKjiaJika OpraHOB U TKaHEH U3 3apObIIIEBBIX JIUCTKOB.
B3aumHoe BiusiHuE YacTeil pa3BUBAIOIIETOCs 3apo/bliia (AMOpHOHATIbHAS
MHAYKLKA). 3aKJIaKa TUIaHa CTPOEHHS )KUBOTHOTO KaK pe3ynbTar
HepapxXxUyecKrx B3auMOJCUCTBHI reHOB. BiusiHue Ha sSMOproHalIbHOE pa3BUTHE
pa3anYHbIX (DAKTOPOB OKPYKAIOIIEH CPeJibl.

Poct u paszButue xxuBoTHBIX. [locTamMOpronansHeIl epuo. [Ipsmoe u
HenpsiMoe pa3BuTue. Pazsutue ¢ Meramopo3om y 6€crio3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. brosornyeckoe 3HaueHe NpsiMoro 1 HEMpsiMOro

71 | pa3BUTHS, UX pacCOpOCTpaHEHUE B pupoe. Tumbl pocta ;KkUBOTHBIX. DaKTOPbI
PEryIAIMU POCTa KUBOTHBIX U ueroBeka. CTaguu mocTaMOpHOHATIBHOTO
pa3BUTHUS y )KUBOTHBIX U yesnoBeka. [lepuoapl ontorenesa yenoseka. CtapeHue u
CMEPTh KaK OMOJIOTMYECKUE TPOIECCHI.

Pa3zmuoxenue u pazsutue pactenuit. ['amerodut u cnopopur. Meiio3 B
KU3HEHHOM LIMKJIe pacTeHuil. OOpa3oBaHue CIOp B Mpoliecce Melo3a.
l'amerorenes y pacrenuil. OmioI0TBOPEHUE U PA3BUTHE PACTUTEIbHBIX
opranu3MoB. [/[BoifHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. ObpazoBaHue
U pa3BUTHE CeMEHU. MeXaHN3MBbI Peryyilud OHTOTeHe3a Y pacTeHHUH U
KUBOTHBIX.

72

73 | KonTtpoasuas pa6ora Ne 3.

Tema 11, 12, 13 (15 4.) 'eneTnKa — HayKa 0 HACJECACTBEHHOCTH M M3MEHYMBOCTH OPraHM3MOB. 3AKOHOMEPHOCTH HACJIEICTBEHHOCTH.
I'eHeTHKa Yes10BeKa

VcTopust cTaHOBJICHHUS M pa3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens, I
74 | ne ®pu3sa, T. Moprana. Posib 0TeueCTBEHHBIX YUEHBIX B pa3BUTUU F€HETUKU.
Pa6oter H.K. KonwiioBa, H.W. BaBunosa, A.H. beno3zepckoro, I'./l. Kapnieyenko,



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

10.A. ®wmmaenko, H.B. TumodeeBa-Pecosckoro.

75

OCHOBHBIE TEHETHYECKHUE TIOHITHS M CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUICJIbHBIE TEHBI, ATbTEPHATUBHBIC PU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, FETEPO3UTOTA, YUCTAS JIMHUS, THOPUIBI, TCHOTHII,
(dbenoturn. OCHOBHBIE METO/IbI T€HETUKH: TUOPHUIOIOTUUECKUM, IUTOTOTUISCKUH,
MOJIEKYJISIPHO-T€HETHYECKHIA.

bu6mmoreka [IOK
https://m.edso0.ru/863e8612

76

Mounorubpuanoe ckpeuuBanue. [lepBeiif 3akon Menaens — 3akoH
eAMHO00pa3us THOPUIOB IEPBOTO TOKOJIeHUs. [IpaBuUiio TOMUHUPOBAHUSI.
BTopoii 3akoH MeHnens — 3aK0H paclienieHus MPU3HaKoB.

bu6moreka [IOK
https://m.edso0.ru/863e8878

77

HI/ITOJ'IOFI/I‘—I@CKI/I@ OCHOBBI MOHOFI/I6pI/IJ1HOFO CKpCIIMBAaHMA. I'mmioTe3a YMCTOTHI
TraMcET.

78

Ananuzupyromee ckpeniuBanue. [I[pomMexyTouHbIN XapakTep Hacaea0BaHUsl.
Pacmiennenne npu3HakoB NpH HEMOJTHOM TOMUHUPOBAHWH.

79

JurunbpuaHoe ckpemuBanue. Tperuii 3akoH MeHenss — 3aKOH He3aBUCUMOTO
HacJeA0BaHUs TPU3HAKOB.

bu6moreka [IOK
https://m.edsoo.ru/863e89a4

80

[{uTonornyeckue OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.

81

CuermieHHOe HacaenoBanue npusHakoB. Padotsl T. Moprana. CrieninenHoe
HacJe0BaHUE TEHOB, HAPYIIEHUE CIETIIICHUS MEXKIy TeHaMHU.

bu6moreka [IOK
https://m.edso0.ru/863e8c60

82

XpOMOCOMHaH TEOpHU HACICACTBCHHOCTHU

83

['eneruka nosja. XpoMOCOMHBIN MEXaHW3M OIpEIECTIEHUs T0J1a. AYyTOCOMBI U
MTOJIOBBIE XPOMOCOMBI. ['OMOTaMEeTHBIN U reTeporaMeTHBIN moJj. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaciienoBanue mpru3HaKoB, CIIETUICHHBIX C
IIOJIOM.

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

84

I'enotun kak uenoctHas cucreMa. [lneiioTponust — MHOXKECTBEHHOE JIeCTBHE
reHa. MHOKeCTBEHHBIN asuienu3M. B3anMoaelicTBue HeallieIbHBIX TE€HOB.
KommnemenrapHocts. Onuctas. [lomumepusi.

85

I'eneTnmueckuii KOHTPOJIb pa3BUTHA paCTCHHﬁ, JKHMBOTHBIX W YCJIOBCKA, a TAKXC
(I)PBPIOJ'IOFH‘-ICCKI/IX mponeccoB, MOBCACHUSA U KOTHUTHUBHBIX (I)YHKI_II/Iﬁ
I'eneTnyeckne MeXaHU3MBI CI/IM6I/IOF€H633, MEXaHU3MBbI B3aUMOICHCTBUS
«XO35HUH — Mapa3uT» U «X035IUH — MI/IKpO6I/IOM». I'eHeTHYECKHE ACIEKTHI
KOHTPOJIST U UBMCHCHU A HacJIeICTBEHHOM I/IH(I)OpMaI_[I/II/I B MMIOKOJICHUAX KIJIICTOK U
OpraHMu3MoOB.



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

86

Kapuortumn yenoseka. MexayHapoHasi mporpaMmma UCCIeI0BaHUs TeHOMA
yesioBeka. MeTo 1bl u3yueHus TeHEeTUKH YeJI0OBEKa: Te€HEeaOTUUECKHiA,
OJIM3HEIIOBBIH, TUTOTCHETHYSCKUHN, IOy ISITUOHHO-CTATUCTHYECKUH,
MOJIEKYJIIpHO-TeHeTHYeCKuii. COBpEMEHHOE OTNPEICIICHUE T€HOTHUIIA:
MOJJHOTEHOMHOE CEKBEHUPOBaHWE, TCHOTUIIUPOBAHUE, B TOM YUCIIE C TIOMOIIBIO
[M1IP-ananuza. Hucmpykmasic no bK. Ilpakmuueckaa paboma 5.
Cocmasenenue u ananus pooocio8HOU

bu6mmoreka [{OK
https://m.edso0.ru/863e8d78

87

HacnencrBennsie 3a0051eBaHus yenoBeka. | eHHbIE U XpOMOCOMHBIE O0JIE3HU
yenoBeKka. boe3Hu ¢ HacaeCTBEHHOM MPeapacioioKeHHOCThIO. 3HaUeHNE
MEIMIIMHCKOM TeHEeTUKH B TIPEIOTBPAIICHUH 1 JICUCHUH TeHETHUECKIX
3a00J1€BaHN YeoBeKa. MeMKO-TeHeTUUeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIE
KiIeTKU. [IOHATHE «T€HETUYECKOTO TPpy3ay. ITUUECKUE aCIIEKThl UCCIEOBAHUN B
00J1aCTH peTaKTUPOBAHUS TEHOMA 1 CTBOJIOBBIX KJIETOK. | eHeThueckue GpakTopbl
TTOBBIIIICHHOW YyBCTBUTEILHOCTH YETIOBEKA K (PU3MUECKOMY U XUMHYECKOMY
3arpsI3HEHUIO OKPYXaIoIIeH cpeibl. ['eHeTndeckasi mpeapacnoioKEHHOCTh
YJeJIoBeKa K ITaTOJIOTHSM.

88

KonTpoabHast padora Ne 4.

Tema 14 (6 4.) 3aKOHOMEPHOCTH U3MEHYNBOCTH

89

BsaumoneiicTBue reHotumna u cpeasl npu GopMupoBaHuu GeHOTUTIA.
N3menunBocTh npusHakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE MPU3HAKU. Buibl
M3MEHUYMBOCTH: HEHACJIE/ICTBEHHAS 1 HACJICICTBEHHASI.

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

90

MonudukanronHas u3MeHYHBOCTb. Poiib cpenbl B hopmMupoBaHUH
MOAU(PHUKAITMOHHON n3MeHYnBOCTH. Hopma peakium npusHaka.

91

Bapuarnmonnsliii psa u Bapuanmonnas kpusas (B. Moranncen). CoiictBa
MOAU(PHUKAITUOHHOM U3MeHUUBOCTH. Mucmpykmaic no bK. J/labopamopnasn
paboma 11. Hccredosanue 3akoHomeprocmeti MOOUDUKAYUOHHOU
usmenuyusocmu. Ilocmpoenue sapuayuoHno2o psoa u 8apuUayUOHHOU KPUBO

92

['eHoTHNIMUECKast U3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKOW N3MEHYUBOCTH.
Buner reHoTUIIHYECKOM U3MEHUYNBOCTH: KOMOWHATHBHAS, MyTallUOHHASI.
KoMOuHaTiBHas 13MEHYMBOCTH. Mel03 U MOJI0BOIl Mpoliecc — OCHOBA
KOMOWHATHBHOU U3MEHYHBOCTU. POITh KOMOMHATUBHOW U3MEHUHUBOCTH B
CO3JaHUH TeHETUYECKOTO Pa3HOOOpa3usl B Mpe/esiaXx OJHOTO BUA.



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

93

MyTanuoHHas U3MEHUYUBOCTh. BUabl MyTalnii: TEHHBIE, XDPOMOCOMHBIE,
reHomHbIe. CIOHTaHHBIC U UHAYIIUPOBAHHBIE MyTalluu. SnepHbie U
nuToriazMarnyeckue Mmyranuu. CoMaTuyeckue v rnojoBbie MyTauu. [Ipuannbl
BO3HUKHOBEHMS MyTalMid. MyTareHsl U UX BJIMSIHUE HA OPTaHU3MBI.

94

3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacnencTBeHHoM u3menunBoct (H.U. BaBunos). BuesnepHas u3MeHUMBOCTb U
HACJIEICTBEHHOCTb.

OnureHeTHKa U SITUT€HOMUKA, POJIb SITUT€HETUYECKUX (PaKTOPOB B
HaCJIEJOBAaHUHU U U3MEHUYUBOCTH (DEHOTUIHYECKUX NPU3HAKOB Y OPraHU3MOB.

Tema 15, 16 (8 u.) Cestekuusi opraHu3sMoB. BHoOTeXHOI0rHS U CHHTEeTHYECKAasi OMOJI0OTHsA

95

JlomecTuKaus u CeNeKIus. 3apoKICHUE CEICKIIUA U IOMECTUKAIINH. Y YCHUE
H.N. BaBunosa o LleHTpax npoucxoxaeHns 1 MHOI000pasust KyJIbTYPHBIX
pactenuid. Ponb cenekiuu B coO3jaHuU COPTOB PACTEHHM M MIOPO]T ’KUBOTHBIX.
Copr, nopoaa, mramMm. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACIEACTBEHHOM
m3menunBocty H.W. BaBusnosa, ero 3HaueHue Jyisi CEIEKIIMOHHONW pabOThI.
OcHoBHbIe IOHATUS cenekuur Muncmpykmasic no b/K. Jlabopamopnasa paooma
12. U3zyuenue copmos KynbmypHsix pacmeruti U nOpoo OOMAUHUX HCUBOMHBIX

bu6moreka [IOK
https://m.edso0.ru/863e9214

96

MeTtonp! cenekiMoHHON paboThl. UCKyCcCTBEHHBINM OTOOP: MACCOBBIN U
WHIMBHUIYIbHBIA. DTarbl KOMOWHAIIMOHHOM cenekiuu. McnbpiTanue
MIPOM3BOIUTENCH 10 TOTOMCTBY. OTOOP 10 TEHOTHUITY C TIOMOIIBIO OIEHKH
(heHoTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTOJ CEJICKITMOHHOM paboThl. PaananimoHHbIN
Y XUMHUYECKUI MyTareHes3 Kak MCTOUYHUK MYyTalluil y KyJIbTYPHBIX popm
opranu3moB. Vcrnoab30BaHre TEHOMHOTO PEIAaKTUPOBAHKS U METOJIOB
pexomOunanTHeIX JIHK 17151 momydeHust HCXoIHOTO MaTepuala i CeleKIIH.
[Tonyuenue nonurionaoB. BuyrpuBuaoBas rubpuausanus. bianskopoacTBeHHoe
CKpeIIUBaHKE, WU HHOpUIUHT. HepoacTBeHHOE CKpeIMBaHUE, WK
ayropuuHr. ['eTeposuc u ero npuuuHsl. Vcrnonb30BaHue rereposuca B
cenexkuuu. Otaanénnas rubpuauzanus. [Ipeogonenue 6ecrnoans MeXBUIOBBIX
rUOpHJIOB.

bu6moreka [IOK
https://m.edsoo0.ru/863e9214

97

Z[OCTI/I)KCHI/IH CCIICKIIUN paCTeHI/Iﬁ 1 JKMBOTHBIX. «3eaéHas PEBOIIOLIUS.
COXpaHeHI/IC N U3YUCHUC TCHCTUYICCKUX PECYPCOB KYJIIbTYPHBIX paCTCHHf/'I n ux
JUKHUX poanqeﬁ JJI1 CO30aHrs HOBBIX COPTOB U TI/I6pI/I,Z[OB



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

CENIbCKOXO35MCTBEHHBIX KyIbTyp. M3yueHune, coxpaHEeHUE U yIIpaBIICHUE
TEHETUYECKUMHU PECypCaMU CEIbCKOXO3IUCTBEHHBIX U IPOMBICIOBBIX )KMBOTHBIX
B LIEJIIX YJIY4YUIEHUS CYIIECTBYIOIIMX U CO3/IaHUsI HOBBIX MOPOJ, JUHUHI U
KpOCCOB, B TOM YHCJIE C IPUMEHEHUEM COBPEMEHHBIX METOJIOB HAyYHBIX
HCCIIEA0BAaHUM, IEPEIOBBIX UJIEH U IEPCIIEKTUBHBIX TEXHOJIOTUH.

98

OOBEKTHI, HCTIONBE3YEMbIE B OMOTEXHOJIOTHH, — KIIETOYHBIC U TKAHEBBIE
KYJIbTYpPbI, MUKPOOPTaHU3MBI, X XapaKkTepucTuka. TpaaunnoHHas
OMOTEeXHOIOTHs: X1eOoneueHue, MoIy4eHne KUCIOMOJIOYHbBIX ITPOIYKTOB,
BUHOZENuE. Mukpoobuonornueckuit cuaTe3. OOBEKTh MUKPOOHOIOTHUECKUX
texHosoruil. [IpousBoacTBo 6ei1Ka, aMMHOKUCIIOT U BUTAMUHOB. HHcmpykmasic
no bJK. Ilpakmuueckan paboma 6. H3yuenue 06bekmos OUOMexXHoI02ul.

bu6moreka [IOK
https://m.edso0.ru/863e9336

99

KounrtpoJubHas padora Ne §

100

Co3nanre TEXHOJIOTHI U HHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS 1
KOHCTPYHPOBAHHUS TEHOMOB C LIEJIbI0 IOJTYyYEHHsI OPraHu3MOB U UX
KOMITOHEHTOB, COJIEpKAIINX HE BCTPEUAOLIHECS B IPUPOJIe OMOCUHTETHUECKHE
MyTH.

Knerounas nnxxkenepusi. MeToapl KyJabTyphl KJIETOK M TKAHEH pacTEHUU U
*KUBOTHBIX. Kpnobanku. Comartnueckass THOpuan3aIius 1 COMaTHICCKUMA
smbOpuorenes. Mcnonp3oBaHue ramiouioB B ceiaekuu pacteHuil. [lonyuenue
MOHOKJIOHAJIbHBIX aHTUTeN M cnoap30BaHNe MOHOKIIOHANBHBIX U
MOJIMKJIOHAJIbHBIX aHTUTEN B MeIulMHE. VICKyCCTBEHHOE OTLIOA0TBOPEHHE.
PekoHcTpyKIus SHIEKIETOK U KIOHUPOBAHUE KUBOTHBIX. MeToT
TpaHCIUIAHTAIUH siJIep KJIeTOK. TeXHOIOTUU 0310pOBJICHHUS, KYIbTUBHPOBAHUS U
MUKPOKJIOHAJIBHOTO Pa3MHOKEHUS CENIbCKOXO3SICTBEHHBIX KYIBTYP.

101

XpOoMOCOMHAs U TeHHasi HHXeHepusl. VICKyCCTBEHHBIN CUHTE3 TeHa U
koHcTpyHrpoBanue pekomOuHaHTHBIX [IHK. Co3nanue TpaHCTeHHBIX
opranu3MoB. JlocTHXEeHHS U IEPCTIIEKTHUBBI XPOMOCOMHOMN U T€HHOM WHKEHEPUH.
DKOJOTUYECKHE U ATHYECKHUE MPOOIeMbl TeHHOW WHKEHEPUH.

102

Menununckue 6uorextonoruu. [loctrenomuas nudposas meaununa. [111P-
JMarHoCTHKa. MeTaboJIOMHBIH aHaIN3, TEHOIIEHTPHUUECKUN aHAIN3 MPOTEOMa
YeJI0BEKa VISl OLIEHKHU COCTOSIHUSA €r0 310pOoBbs. MCob30BaHNE CTBOJIOBBIX
kneTok. TapretHas Tepamnus paka. 3D-OnonHxeHepus it pa3paboTku
(yHIaMEHTAJIbHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHI, CO3aHMsI KOMITJIEKCHBIX



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

TKaHEW COYeTaHWEM TEXHOJIOTUH TPpEXMEPHOTo OMOTpUHTUHTA U ckaddomauara

IUTSL pELIeHHUs 3324 MePCOHANTN3UPOBAHHON METUIIHHEIL.
Co31aHne BEKTOPHBIX BAaKIUH C IEINbI0 00ecTiedeHnsi KOMOMHUPOBAHHOM

3amuThl oT Bo30ynuteneir OPBU, ycraHoBiIeHNE MOJIEKYISPHBIX MEXaHU3MOB
¢dbynkunonnpoBanuss PHK-coneprkamniix BUpycoB, BRI3BIBAIOIINX 0CO0O0 OMAcHbBIE

3200JIEBAHUS YEIOBEKA U JKUBOTHBIX

11 KUIIACC

Ne Jara 5

w/n Tema ypoka mponeci | e pecypen | TTPHNCasE

[Inan | ®@akt
Tema 1, 2 (17 4). 3apoxkaeHue ¥ pa3BUTHE IBOJTIOLHOHHBIX NPeACTaABJICHUNA B 0M010ruu. MHUKPOIBOIIOLHA U €€ pe3yabTaThl

1 Hucmpykmasnce no bK. Domonmonnas teopus Y. Jlapsuna. [Ipennoceuiku bubnuotexa [JOK
BO3HUKHOBEHUsI JapBuHU3Ma. JKn3Hb 1 HaydHas gesitensHOCTh Y. JlapBHHa. https://m.edso0.ru/863ea20e
JIBKyImue cuitbl 3BOJIIOITMHY BU0B 0 Y. [lapBunHy (BBICOKAS

2 WHTEHCHUBHOCTh Pa3MHOKEHHUSI OPraHU3MOB, HACJIEICTBEHHAS
M3MEHYUBOCTD )

3 Bbopnba 3a cymiecTBoBaHUE, €CTECTBEHHBINH U HCKYCCTBEHHBIN OTOOD
Odopmnenue cuaTeTHdecKoi Teopun 3Bosrorun (CTD). Helitpanbaas bubnuorexa [JOK

4 Teopus dBorOIMU. CoOBpeMEHHast SBOJTIONMOHHAS OMOJIOTHSs. 3HAUCHUE https://m.eds00.ru/863e9570
SBOJIIOIIMOHHON Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KaPTUHBI
MHpa.

5 DTarnbl 3BOJIIOMOHHOTO MPOLECCa: MUKPOIBOIIOLUS U MAKPOIBOJIIOLINS bubmrorexa IIOK

https://m.edsoo.ru/863e9cle

[TonmynAuus kKak 3neMeHTapHas equHuIa 3BoroIuU. COBpEMEHHBIE METO b bubmuoreka [JOK

6 OLIEHKH F'€HETUYECKOT0 Pa3HOOOpa3Hs U CTPYKTYPhI HOMYIIALHH. https://m.eds00.ru/863e99c6
W3meHeHne reHo(poHAa MOMYISAIMH KaK 3JIEMEHTapHOE 3BOTIOIIMOHHOE
SIBJICHHUE.
3akoH reHeTrueckoro pasHoBecus k. Xapau, B. BaiinGepra.

7 Hucmpykmaosic no bK. J/labopamopuaa paboma 1.Bvisignenue

UMeHYU8oCmu y ocobetl 00H020 8UOA.



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

OneMeHTapHbIe (PAKTOPHI (IBUKYIIUE CHIIBI) SBOIONUN. MyTaliMOHHBIN
nporecc. KomOnHatnBHas m3MeHYMBOCTb. Jlpeiid reHoB — ciaydaiiHbie
HEHAIIPABJICHHBIE U3MEHEHHMSI YaCTOT AJIJIENIEH B IOMYJISIIUSAX.

bubmnoreka LIOK
https://m.edsoo.ru/863e9da4

Dddexr ocnoBarens. Ipdekr OyTbUIOUHOTO TOpIIbIKa. CHIKEHUE
TCHETHUYECKOTO Pa3HOOOpa3usi: MPUUMHBI U CIIeACTBUS. [IposiBicHme
s dexTa aperida reHoB B OOIBIINX U MAJIBIX TOMYJISIUSIX.

bu6mmoreka [IOK
https://m.edsoo.ru/863e9da4

10

Murpanuu. M3onsauus nonyasuuii: reorpaduyeckas (IpocTpaHCTBEHHAS),
O6uonorunyeckas (pernpoyKTHUBHAS).

bu6mmoreka [IOK
https://m.edsoo.ru/863e9da4

11

EctectBenHslit 0TOOp — HanpaBisromuil pakTop 3Botonnn. opmsl
€CTECTBEHHOI0 0TOOpa: ABIKYILUN, CTAOUIN3UPYIOLIUH, pa3phIBAIOIIUN
(IM3pYNTUBHBIN).

bu6mmoreka [IOK
https://m.edsoo.ru/863e9ed0

12

[TonoBoii 0T60p. BO3HUKHOBEHNE 1 IBOJIIOIUS COIMATILHOTO MTOBEICHUS
JKNUBOTHBIX.

13

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3y/IbTaT MUKPOIBOJIOLUH.
Bo3nukHOBeHME MpUCOcoOIeHNH Y OpraHu3MoB. ApoMopho3bl U
unuoananraiuu. Mucmpykmaoic no b2K. /labopamopnaa paboma 2.
U3zyuenue apomopgo3o6 u uouoadanmayuti y pacmenuti U HCUOMHbIX

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

14

[Tpumepsr npucnocoOaeHU y OpraHu3MoB: MOP(OIOTUUECKHE,
¢buznonoruyeckue, OMOXUMHUYECKUE, MoBeaeHYeckre. OTHOCUTEIHLHOCTD
MPUCTIOCOOIEHHOCTH Opranu3MoB. Hucmpykmayc no bK. Jlabopamopnasn
paooma 3. [Ipucnocobnenusi opeanu3mos u ux OMHOCUMENbHAS
yenecoobpasHoCcmy

bu6moreka [IOK
https://m.edsoo.ru/863e9fde

15

Bun, ero xputepun u CTpyKTypa.

16

Bunoob6pa3oBanue kak pe3yabTaT MUKPOIBOIONUH. V3011 — KITFOUEBOM
¢dakrop BunooOpazoBanus. [Iytu u cnocodsl BuI00Opa3zoBaHus:
ajuronarpuieckoe (reorpaduueckoe), CUMIaTpruIecKkoe (IKOJIOTHYECKOe),
«MTHOBEHHOE» (TIOJIMILIONAU3aINs, THOpuan3anus). [JJimTensHOCTh
HBOJIFOIIMOHHBIX TPOIECCOB.

MexaHnu3mbl (GOpMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Pob 9BOTIOIIMOHHOM OMOIOTHH B pa3pabOTKe HayuYHBIX METOJIOB
COXpaHeHHUs OGMopa3zHOOOpasusl.

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

17

MUKpO3BOIIOIHS ¥ KOSBOJIIOIHS TAPA3UTOB U UX X0351€B. MeXaHU3MbI
(dhopMHUpOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM U cIIOCOOBI OOPHOBI C HEl.



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Tema 3. (7 4.) MakpodBoJronus u eé pe3yabTaTbl

18

Meroas! u3y4eHus: MakpOod3BOIOLNH. [1aneoHTOI0rnYecKre METOIbI
nzyueHus sBommonuu. [lepexoaapie GopMbI U HUITOTEHETHYECKHIE PSIIBI
OpraHu3MOB.

bubmnoreka LIOK
https://m.edsoo.ru/863e9cle

19

buoreorpaduueckue meTo el n3ydeHus Boonuu. CpaBHEeHUE QIIOPHI U
(ayHbl MaTepuKOB U OCTPOBOB. bruoreorpaguyeckue o61acTi 3eMiu.
BupI-OHIEMHUKH U PETTUKTHI.

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

20

OMOpPHOIOrMYECKHUE U CPABHUTEIHLHO-MOP(OIOTHUECKUE METO bl U3YUEHUS
HBOJIIOINH. | eHeTHUeCKe MeXaHU3MBbI SBOJIOIIUN OHTOTE€HE3a H MOSBICHUS
HBOJTIOITMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIC ¥ aHAIOTUYHBIE OPTaHBI.
PynmumeHnTapHbIe Opraibl ¥ aTaBU3MBI.

21

MonexkynsapHO-TeHEeTHUECKE, OMOXMMHUYECKUE U MAaTEMATUUECKUE METOIbI
n3ydeHus sBosonud. ['omonorndasie reHsl. COBPEeMEHHBIE METOIbI
MOCTPOCHUS (PUIOTEHETHYECKUX JIEPEBHEB. XPOMOCOMHBIE MyTallUU U
SBOJIIOLHSI TEHOMOB.

22

KonTpoabHast padora Ne 1

23

OO6mwme 3akoHOMEpPHOCTH (TpaBuiia) 3BotOIHH. [IpuHIIAIT CMEHBI () YHKITAN.
Heob6patumocTs 3BOTIONINHN.

24

A,Z[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJOLIMHU

Tema 4. (15 4.) IIpoucxoxnenue U pa3BuTHE KU3HU HA 3eMJie

25

HayLIHBIC TUIIOTE3BI TPOUCXOKACHUA )KU3HU HA 3emite. AOHOreHes u
ITaHCIICPpMHU.

bu6moreka [IOK
https://m.edsoo.ru/863ea5a6

26

JloHay4yHBI€ MPEACTABICHUS O 3aPOKICHUU KU3HU (KPEALMOHHU3M).
['unoTes3a MOCTOSTHHOTO CaMO3apOKIACHHUS KU3HU U €€ ONPOBEPKEHUE
onbiTamMu @. Peau, JI. Cnamnanuanu, JI. Ilacrepa. [IpoucxoxaeHue u3Hu
1 acTpoOHOJIOTHI.

bubnuorexa [JOK
https://m.edsoo.ru/863ea5a6

27

OcHOBHBIE dTalbl HEOPraHM4ecKo 3Bosronnu. Inanerapuas
(reosoruyeckasi) 3BOJIIOLUSA. XUMHUUECKas 3BOIIOLUS. AGHOTeHHBIN CUHTE3
OpraHMYECKUX BelecTB n3 Heopraunueckux. Onsir C. Musepa u I'. Opu.
OO6pa3oBaHKe NOIUMEPOB U3 MOHOMEPOB.

bu6mmoreka [IOK
https://m.edsoo.ru/863ea6be

28

KoarnepBarnas runoreza A.1. OnapuHa, runoresza nepBUYHOTO OyIbOHA
JIx. XonneitHa, reHetnyeckas runote3a I'. Mémnepa. Pu6osumsr (T. Yek) u



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

runore3a «vupa PHK» V. 'un6epra. @opmupoBanne MeMOpaH u
BO3HUKHOBEHHE MTPOTOKJIETKH.

29

Ucropus 3emuin 1 Mmetopl €€ nzydeHus. Mickornaemple OpraHuyecKue
ocraTtku. ['eoxponosnorus u e€ Metopl. OTHOCHUTENBHAS B A0COIIOTHAS
reoxpoHojorus. ['eoxpoHonornyeckas mkasna: S0Hbl, 3Pbl, IEPUOIBI, STTOXHU.
Hucmpykmasce no bK. Jlabopamopnas paboma 4. H3yuenue u onucanue
UCKONAeMblX OCMAMKO8 OPEBHUX OP2AHUIMOS.

30

Hauanensie 3Tanbl oprannyeckoi 3Bostonnd. [losiBnenne u 3Boronust
MEPBBIX KIETOK. DBOIIOIUSA MeTaboIn3Ma. Bo3HUKHOBEHUE TIEPBbIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEePBbIX Ha
3emiie coobmectB. CTpoMaToauThl. [IpoKapuoOThI U 3yKapuOTHI.
[IpoucxoxaeHue 3ykapuoT (CHMOHOTeHe3). DBOTIOIMOHHOE
MIPOUCXOXKIECHUE BUPYCOB.

31

HpOI/ICXO}KJIeHI/Ie MHOT'OKJICTOYHBIX OpraHU3MOB. Bo3aukHoBeHNE
OCHOBHBIX I'pylIl MHOT'OKJICTOYHBIX OPraHU3MOB.

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

32

OcCHOBHBIE ATarbI BOJTIOIMU BhICITNX pacTeHud. OCHOBHBIE apoMOp(}o3bI
pactenuii. Beixon pactenuii Ha cymry. [losiBeHre CIOPOBBIX PACTEHUM U
3aBoeBaHue UMU cyin. CemeHHble pacTeHus. [IponcxoxaeHrne NBETKOBBIX
pactenuii. Hncmpykmasc no b/K. Ilpakmuueckasn paooma 1. Hzyuenue
ocobenHocmel CMmpoeHus pacmeHull pasHvlX 0moenos

33

OcHOBHBIE ATaIbI 3BOJIIOIUY JKUBOTHOTO MUpa. OCHOBHBIE apOMOP(HO3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHUE
COBPEMEHHBIX THIIOB.

34

IlepBrie XOpAOBBIE )KUBOTHBIE. JKU3HB B BOJIE. DBOJIIOLHS TO3BOHOYHBIX.
ITpoucxoxaenue ampuobuii u pentrimii. [IpoucxoxaeHue MISKONUTAIOIINUX
u nrul. [IpuHuun kinoueBoro apomopdosa. OcBoeHre 6ecro3BOHOUYHBIMU U
MI03BOHOYHBIMHU )KMUBOTHBIMU cyliv. HMucmpykmaoie no bK.
Ilpakmuueckas paboma 2. H3yuenue ocobennocmeii cmpoenus
NO360HOYHBIX HCUBOMHBIX

35

Pa3BuTHe )xnu3HM Ha 3eMIie 110 3paM U NIEpHoJaM: apXxel, IPOTepPO30H,
najuieo30i, Me3030H, kaiiHo30i. OO0Ias XxapakTepucTUKa KIMMaTa 1
reoJIorn4ecKux npoueccos. [losBieHne u paciBeT XapakTepHBIX
OpraHu3MoB. YrieoOpa3oBaHHe: €ro YCJIOBHsI U BIMSHUE HA Ta30BbIA COCTAB



https://m.edsoo.ru/863ea8bc

aTMocdepsl.

36

MaccoBbie BBIMUPAHUA — 3KOJIOTUYCCKUC KPU3UCHI ITPOLIJIOTO. HpI/ILII/IHBI n
CICACTBUSA MAaCCOBBIX BI)IMI/IpaHI/If/'I.

37

CoBpeMeHHBIH KOJIOTHICCKUI KpHU3UC, ero ocooerHHocTu. [Ipobdiema
coxpaHeHus Onopa3zHooOpa3us Ha 3emIe.

38

CoBpemeHHas cucteMa oprannyeckoro Mupa. [IpuHIuns! kaaccugukaum
OpPraHNU3MOB.

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48e

39

OcHOBHBIE CUCTEMATUYECKHE TPYIITBI OPraHU3MOB.

Tema S. (9 4.) [Ipoucxoxaenue 4ea0BeKa — aAHTPOIOT

CHE3

40

PaSHeHH " 3a1la4i aHTPOIIOJIOTUH. MeTO)II)I AHTPOIIOJIOTHUH.

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

41

CraHoBJeHHE MTPEJICTaBICHUN O MPOUCXOXKICHUH YelloBeKa. Pennrnosneie
BO33peHus. COBpeMEHHbIE HayuHbI€ TEOPUH.

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

42

CX0JCcTBO uenoBeka ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE MOJIOKEHNE
yenoBeka. CBUIETENIbCTBA CXO/ICTBA YeJIOBEKa C )KUBOTHBIMHU:
CpPaBHUTEIHLHO-MOP(HOJIOTHYECKHE, SMOPHOJTIOTHYECKUE, (PU3HOIIOTO-
Oouoxumuueckre, nopeneHueckre. OTINuns 4eIoBeKa OT KUBOTHBIX.
[IpsimoxoskIeHNE U KOMIUJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. PazBurtue
TFOJIOBHOTO MO3Ta U BTOPOU CUTHAJIBHOU cucTeMbl. Mucmpykmaosic no b/K.
Jlabopamopnasn paboma 5. H3zyuenue ocobennocmeti cmpoenusi ckelema
4el08eKda, C8A3AHHBIX C NPAMOXO0HCOCHUEM.

43

JBuxkymue cuibl (hakTopbl) aHTPONOreHe3a: OUOIOrHUecKre, ColUaIbHbIE.
CooTHonieHne OHOJOTMYECKUX M COIMAIBHBIX ()AKTOPOB B aHTPOIOTEHE3E.

bu6moreka [IOK
https://m.edsoo.ru/863ead44

44

OcHOBHBIE CTaJIUM aHTponoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHbI
(IIPOKOHCYIIBI) U PaHHUE MOHTH/IbI — OOIME MPEIKU YET0BEKOOOPa3HBIX
00e3bsH U Jtoiel. ABCTPAJIONUTEKU — ABYHOT'HE NpeaKH Joael. Yenosek
YMEIIbI, IIEPBbIE U3TOTOBIIECHUS OPYAUN Tpyaa. UeloBeK NpsAMOXOAAIINNA U
NepBbI BBIXOA JTH0JIeH 3a npenensl Adpuxu. YenoBek reiaensoeprekuii —
oOmmuit IpeoK HeaHIepTaIbCKOTO YelloBeKa U 4eJI0BEKa Pa3yMHOTO.
UYenoBek HeaHAEPTAIBCKUM KaK BU JIFOJEH XOJIIOJHOrO Kiumara. Yenosek
pPa3yMHBIN COBPEMEHHOIO THUIIA, IEHUCOBCKUH YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneorenerrka 1 najeoreHOMHUKa.



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

45

UYenoseueckue packl. IlonsTre o pace. bosbline pacsl: eBponeouaHast
(eBpasuiickas), aBCTpaJIO-HErpouAHAS (IKBATOpHATIbHAS ), MOHTOJIOH THAS
(a3uarcko-amepukaHckas). BpeMs u mytu pacceneHus 4eaoBeKa mo
maHere. EnuHcTBO yenoBeueckux pac. HayuHas HecocTosTENnbHOCTh
pacusMma. [Ipucrnoco6ieHHOCTh YesloBeKa K pa3HbIM YCIOBUSAM
OKpy»karolei cpenpl. BnusHue reorpagudeckoii cpensl U apeiida reHoB Ha
Mopdooruto u gusnosoruto yenosexka. Hncmpyxkmasic no b7K.
Ilpakmuueckasa paboma 3. V3yuenue dKon102uteckux adanmayuil yeaio8exka

bubmnoreka LIOK
https://m.edsoo.ru/863eaea2

46

KonTpoabHnas padora Ne 2.

47

DBOJIIOLUS COBPEMEHHOTO YelloBeKa. EcTecTBEHHBIN 0TOOP B MOMYIISIIHIX
yenoBeka. MyTalmoHHbIi nporecc u noaumopdusm. [lomynsaunonuele
BOJIHBI, Ipeii( reHoB, MUrpanus U «3pQeKT ocHoBaTeN s » B MOMYIAUIX
COBPEMEHHOT0 YEJIOBEKaA.

48

MexauciuriInHapHbie MeTOAbI B (Pu3ndecKoi (OM0I0rHIecKoit)
AQHTPOTIOJIOTHUH. DBOIOIIMOHHAST aHTPOIIOJIOTHS M TTAJICOAHTPOTIOIOT U
YeJIOBEUECKHUX TMOMYJISIIUNA. bruoconnaibHbIe UCCIIEIOBAHUS TPHPOIBI
yenoBeka. VcciemoBanue KOABOIIOIMN OHOJIOTHIECKOTO U COMAILHOTO B
YEJIOBEKE.

Tema 6, 7 (11 4.) IKo0JI0TUSI — HAYKA 0 B3AUMOOTHOLIEHUSIX OPraHNU3MOB U HAIOPraHU3MEHHBIX CHCTEM € OKPY:Karoue
Opranu3mbl U cpeaa 00MTaHUS

cpenoid.

49

3aporKaeHne U pa3BUTHE YKOJIOTUH B Tpynax A. 'ymbonbara, K.®. Pynbe,
H.A. Cesepiiona, 2. I'ekkens, A. Tencnu, B.H. Cykauésa. Paznensl u
3a1auu SK0J0ruu. CBs3b 3KOJOTUU C IPYTMMHU HayKaMHu.

50

Merto st skosorun. [loneBbie HaOIIOACHNA. DKCIIEPUMEHTHI B DKOJIOTUH:
MPUPOAHBIE U TabopaTtopHble. MoaeTupoBaHUE B 3KOJOTUH. MOHUTOPUHT
OKPYKaIOIel Cpe/Ibl: TOKATbHBIN, pErHOHATBHBIN U I100aTbHBIH.
Hucmpykmaosic no b2K. Jlabopamopnasa paboma 6. H3zyuenue memooos
9KOJIO2UHEeCKUX UCCTe008aAHUL

51

3HadeHNE YKOJOTHYSCKUX 3HAHUI JJIs 4€JIOBCKaA. OKOJIOTHYECKOE
MHUPOBO33PCHUC KaK OCHOBA CBS3€H UEIIOBEYECTRA C HpHpOI[OfI.
cDOpMI/IpOBaHI/Ie 3KOJIOTHYECKOM KYJIBTYpPBI U 3KOJIOTUYECKOM rpaMOTHOCTH
HaCCJICHUS.

52

OKOJIOTUYECKHUE (I)aKTopBI 1 3aKOHOMCPHOCTHU HUX JIEeNCTBHS.

bubmunorexa LIOK



https://m.edsoo.ru/863eaea2

Krnaccudukarus sxosiormueckux GakTopoB: abnoTHUECKHE, OMOTHYECKHE,
aHTponoreHHsle. O0IIME 3aKOHOMEPHOCTHU AEUCTBUS SKOJIOTMUECKUX
¢axropos. [IpaBuno muanmyma (K. Lnpenrens, FO. JIn6ux).
TonepanTHOCTH. DBPUOMOHTHBIC U CTEHOOWOHTHBIE OPraHU3MBI.

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

53

AbuoTtnueckue pakropsl. CBeT Kak 3KoJornueckuil gpakrop. Jleiicteue
Pa3HbIX Y4aCTKOB COJTHEYHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJIOTUYECKUE
IPYIIbI PACTEHUH U )KUBOTHBIX 110 OTHOILIEHUIO K cBeTy. CUrHajIbHas poJib
ceera. Dotonepuoausm. Hnempykmasc no b2K. Jlabopamopnas paboma
1. Buisignenue npucnocobnenuii Op2aHu3Mo8 K 8IUSHUIO C8emd

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

54

Temmnepatypa kak sxosoruueckuii pakrop. JeiictBue TemmnepaTypsl Ha
opranu3msl. [IoNKHIIOTEPMHBIE U TOMOHOTEPMHBIE OPTraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE Opranu3Msl. Muncmpykmasic no bK.
Jlabopamopnasn paboma 8. Buvissnenue npucnocobienutl opeanu3zmos K
BIUAHUIO MeMNepamypboi.

55

BraxxnocTs kak 3xonorudeckuii paxkrop. [Ipucnocobnenns pactennii K
Mo IepKaHuI0 BoIHOTO Oamanca. Kimaccudukanms pacTeHui mo
OTHOIICHHUIO K BoJie. [IpucnocobneHus )KMBOTHBIX K U3MEHEHHUIO BOJHOTO
pexuma. Huempykmayc no bK. Jlabopamopnas paboma 9.
Anamomuueckue ocobeHHOCMU pACMeHULl U3 PA3HbIX MeC 0OUMAHUsL

56

CpeI[BI obouTaHusg OpraHrn3MoOB: BOAHAA, HA3EMHO-BO3AyIIIHAA, IIOYBCHHAs,
l"J'IY6I/IHHaH IMOAIIOYBCHHAs, BHYTPHOPIraHU3MECHHAA. DOU3NKO-XUMHYSCKHAE
0COOEHHOCTH cpen oOuTaHus OpPraHnu3MoB. HpI/ICHOCO6HeHI/I${ OPraHnu3MoOB K
JKHM3HU B PA3HBIX CpCaax.

bu6moreka [IOK
https://m.edsoo.ru/863eafec

57

buonornueckue PUTMBEIL. Bremnne n BHYTPCHHUC PUTMBI. CYTO‘IHBIC u
T'OANYHBIC PUTMBI. HpHCHOCOﬁHGHHOCTB OPraHu3MoOB K CC30HHbBIM
HU3MCHCHHUAM YCJ'IOBI/Iﬁ KHU3HU.

58

Xusuennsle popmbl opranuzmoB. [lonsrue o xu3HeHHOH Popme.
JXKuznenusle popMbl pacTeHUI: JepeBbsl, KYCTAPHUKHU, KYCTApHUUKH,
MHOTOJIETHUE TPaBbl, OJHOJIETHHE TPaBbl. JKu3HEHHbIE (POPMBI KUBOTHBIX:
THJIPOOMOHTHI, F€0OMOHTHI, a9p0ONOHTBEL. OCOOEHHOCTH CTPOEHUs U 00pa3a
KHU3HU.

59

buotnueckue dakropsl. Buapl OnoTnuyecknx B3aMMOoAeHCTBHINA:
KOHKYPEHIIMs, XUIIIHUYEeCTBO, CUMONO03 U ero Gopmel. [Tapazutusm,

bu6mmoreka [IOK
https://m.edso0.ru/863eb348
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KOOTIepalusi, MyTyaJIu3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxsieOHM4YecTBO). Herpoduueckne B3anMoaeicTBUS (TOMMYECKHUE,
dopuueckue, padbpudeckue). 3HaUeHNE OMOTHUECKUX B3aUMOICHCTBUH IS
CYIIECTBOBAHMSI OPraHU3MOB B cpejie oouTanus. [IpuHIMI KOHKYPEeHTHOTO
VCKJTFOUCHHSL.

Tema 8. (9 4.) IKko0JI0THs BUOB ¥ NMOMYJIAIMIA

ODKOIOTHYECKHE XapaKTCPUCTUKH TTOIYJISAINH. HOHYJ'ISIIII/ISI KakK
Oouosoruyeckas cucrema. Pojab HEOJHOPOJHOCTH Cpefibl, (PU3HUECKUX

60 06appepoB U 0COOEHHOCTEH OMoJIorny BUJOB B (hOpMHUPOBAHUU
MIPOCTPAHCTBEHHOM CTPYKTYPBI MOIYJISIIIUH.

61 OcHOBHBIE TIOKA3aTeNH MOMYJISIIAN; YACIEHHOCTD, INIOTHOCTH, BO3PACTHAS
Y TI0JIOBAsi CTPYKTypa

62 OcHOBHBIE TIOKA3aTeNN MOMYJISIIAN: POKIaeMOCTb, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTpalluy

63 | Okonoruueckas CTpyKTypa nomynsuuu. OneHka YUCIeHHOCTH HOMYISIUH.

64 JlvHamuKa nonyssuuu U €€ peryisuus. buotnyeckuil noTeHuman
onyJsAuKi. MoaennpoBaHue JUHAMUKH HOIYIISIIIUN.
Kpussle pocta uncnennoctu nonyasiuuu. Kpusblie BbkuBanus. Perymsanus

65 | YMCIEHHOCTH MOMYJSIUI: POJib (PAKTOPOB, 3aBUCSIIUX U HE 3aBUCAIINX OT
IUIOTHOCTU. DKOJIOTHYECKHEe cTpaTeruu BuaoB (r- u K-ctparerun).
[Tonsatue 06 3KoIOTHUECKOM HUIE BUa. MecTtooOuTanue. MHOroMepHas
MoJiedb 3koJsiorndeckot Humu Jx. M. Xatunncona. Pazmepsl

66 | skomorumyeckoii HumM. [loTeHnnanbHas U pearn30BaHHas HUIIIH.
Hucmpykmaosic no bK. Jlabopamopuasa paboma 10. Ilpucnocobnenus
CeMAH pacmeHull K pacceieHuro

67 Bupn kak cucrema nonysnsuuid. Apeansl BUAOB. BUbl U UX )KU3HEHHbIE
CTpaTeruu. JKOJIOTMYECKUE HIKBUBAJICHTBHI.

68 3aKOHOMEPHOCTH MOBEJCHUSI U MUTPALIN )KMBOTHBIX. bruosornueckue
WHBa3UU YYXXEPOJHbBIX BUJOB.

Tema 9. (13 4.) Iko0rUsA cO00MIECTB. IKOJOTHUYECKHE CHCTEMBI
69 CooOmiectBa opraHuzMoB. buoiieHos u ero cTpykrypa. CBsizu Mexay bubmmoreka [JOK

OpraHu3zMamu B OHOIIEHO3E.

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eb46a

70

DxocucTema Kak oTkpbiTas cucteMa (A.Jx. Tencnn). OyHKIIMOHATBHBIC
OJIOKHM OPraHU3MOB B 9KOCHCTEME: TPOYIICHTbI, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckue yposau. Tpoduueckue nenu u cetu. AOHOTHIECKUE OIOKH
sKocucTeM. [10UBBI M HITBI B DKOCHUCTEMAX.

bubmnoreka LIOK
https://m.edsoo.ru/863eb46a

71

KpyroBopoT BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

72

OcHoBHbIE TIOKa3aTeNn IKOcUcTeMbI. brioMacca 1 mpotyKuusi.

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

73

OKOJIOTUYECKHE nmupaMuabl YUCCII, O1oMacchl U OHECPIrun.

74

Juuamuka sxocuctem. Karactpoduueckue nepectpoiku. OayKTyamum.
HanpaienHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[TepBuuHbIE U BTOPUYHBIE CYKIIECCUH M UX TPUYHHBI. AHTPOTIOT€HHBIC
BO3JICUCTBUS Ha cykieccuu. KimmMmakcHoe coodmectBo. buopasznoobpasue u
MOJIHOTAa KPYrOBOPOTA BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

75

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK, MOPEN U OKEaHOB

76

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, TyCThIHb

77

AHTpOIIOT€HHbIE SKOCUCTEMBI. ATpo3KocucTeMa. ArpoleHo3. Paznnuust
MEXY aHTPOTIOT€HHBIMU U IIPUPOAHBIMU SKOCHCTEMAMHU.

78

KonTpoabHasi padora Ne 3.

79

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas
¢dnopa u payna. Cunantponusanus ropojickoit ¢aynsl. buonoruueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.
Hucmpykmasce no bK. Ilpakmuueckasa paboma 4. H3zyuenue u onucanue
ypbosKkocucmembl

80

3akoHOMEPHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aUMO/ICHCTBUM OPraHu3MOB
B 3kocucTeMax. Posb kackamHoro a¢dexra u BUIOB-31U(PUKATOPOB
(KJTrO4EBBIX BUJIOB) B (PYHKIIMOHUPOBAHUU dKocucTeM. [lepeHoc sHepruu u
BEIIECTB MEXKAY CMEKHBIMU IKOCUCTEMAMU. Y CTOMYUBOCTH OPraHU3MOB,
MOITYJISALHANA U DKOCUCTEM B YCIIOBUAX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX
BO3JICHCTBUIA.

81

MexaHu3Mbl BO3ICHCTBUS 38.1"p$[3HeHI/II71 PAa3HbIX THUIIOB Ha
CY60pFaHI/I3MeHHOM, OpPraHu3MCHHOM, NOMYJIAIIMOHHOM U SKOCUCTCMHOM
YPOBHAX, OCHOBBI 9KOJIOTUYCCKOI'0O HOPMUPOBAHHUA aHTPOIIOTCHHOT'O



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

BO3Z[€I\/JICTBI/I$I. MeTOILOHOFI/Iﬂ MOHHUTOpPHHI'a CCTCCTBCHHBLIX U
AHTPOIIOTCHHBIX 3KOCUCTEM.

Tema 10. (6 4.) buocdepa — rinodanbHas IKocHUCTEMA

82

buocdepa — obmiermanerapras 000s109ka 3eMITH, TJIE CYIIECTBYET HIIH
cyliecTBOBaJa )k13Hb. PazButue npencrasienuit o buochepe B Tpynax 9.
3tocca. Yuenue B.W. Bepnazackoro o 6uocdepe.

bubmnoreka LIOK
https://m.edsoo.ru/863ebb5e

83

Ob6nactu Ouocdeps! u e€ cocras. XKusoe BelecTBo 6Mochepsl u ero
(GyHKIUU.

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

84

3aKOHOMEPHOCTH cyliecTBOBaHUs 6rochepsl. OcobeHHocTH Orochepsl Kak
r100aIbHOM SKOCHCTEMBI. JIMHAMUYeCKoe paBHOBeCHE B Orocdepe.

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16

85

KpyroBopoTs! BemecTB 1 OMOTEOXMMHYECKHE ITUKIIBI (YIiIepo/a, a3oTa).
PurmuuHOCTH siBNeHMI B Ouocdepe.

86

3onanbHOCTH Onocdepsl. [lorstue o 6Gnome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U MIHUPOKOJIMCTBEHHBIE JIeca, CTEIH,
CaBaHHBI, MCTBIHU, TPOITUUECKHE JIeca, BEICOKOTOphs. Kiumar,
pPaCTUTENBHBIN M )KUBOTHBIN MUP OMOMOB CYIIIH.

87

CtpykTypa 1 (yHKIHUS )KUBBIX CHCTEM, OI[CHKA X PECYPCHOTO MOTEHIIHAIA
1 6nocepHbIX QYHKITUH.

Tema 11. (6 4.) Uesi0BeK U OKpYyKaIAst

cpena

88

ODKOJIOTHYECKHE KpU3UChI U UX IPUIUHBI.

89

Bo3sgeiicTBue yenoBeka Ha 6uocdepy. 3arps3HeHre BO3IYITHON CPEJIbI.
Oxpana Bo3ayxa. 3arpsi3HeHHue BOJIHOM cpeibl. OXpaHa BOAHBIX PECYPCOB.
Pazpymenue noussl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne KimMara.

90

AHTPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIIbHBIA U )KUBOTHBIN MUP.

91

OxpaHa pacCTUTEIBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIIUIIBI OXPaHbI
npuposl. KpacHsie kauru. Oco60 oxpaHseMble IPUPOTHBIC TEPPUTOPUU
(OOIIT). boTannueckue cajibl ¥ 300JIOTHUYECKHE TAPKH.

92

OcHOBHBIE MPUHIHUITBI YCTOMYUBOTO Pa3BUTHUS YETIOBEUECTBA U IPUPOIBI.
PanmonansHO€ MPUPOAOIIONIB30BAHNE U COXpaHEHUE OMOIOTMYECKOTO
pasznooOpasus 3emau. OO01IHe 3aKOHOMEPHOCTH TI00aTbHBIX
AKOJIOTHYECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €T
BEPOSITHBIE TTOCIIE/ICTBUSI.
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PazButne MCTOA0B MOHUTOPHUHI'A PASBUTHA OIMMACHBIX TCXHOT'CHHBIX
npoueccoB. CHCTeMHBIE HCCIIEI0OBAHUS TIEPEX01a K pecypcocOeperaromeit u
KOHKYPEHTOCIOCOOHOM HEPIEeTUKE.

buonoruueckoe paznoobpasue u ouopecypceol. HanimonanabHbie
MH(POPMAIMOHHBIE CUCTEMBI, 00ECTIEYMBAOIINE TOCTYI K HH(POPMAIHU TI0
93 | cOCTOSIHHMIO OTIENBHBIX BHJIOB U IKOCUCTEM. OCHOBBI AKOPEaOMIINTAIIHH
9KOCHUCTEM U CIOCOO0B OOPHOBI ¢ OMOMOBPEXKACHUIMU. PEKOHCTPYKIIMS
MOPCKHX 1 HA3CMHBIX SKOCUCTCM.

94 | KonTpoabsHasi pa6ora Ne 4.

O0001IeHe U MOBTOPEHHE U3YUYEHHOT0 MaTepuaJa (8 4.)

95 | O6o6menwue mo Teme «MUKPOIBOIIONUS H €€ Pe3yTbTAThD»

96 | O606menHue Mo Teme «MaKpOdIBOIIOUS U €€ Pe3yTbTaThI»

97 | O6o6menue o Teme «IIporcxoxkIeHNEe U pa3BUTHE KU3HU HA 3eMIIe»

98 | O6o6menue mo Teme «IIpoucxoxkaecHue YeroBeKa — aHTPOTIOTEHES)

O06001meHune 1Mo Teme «IKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSIX
OpPraHUu3MOBY

99

100 | O6006meHue mo Teme «OpraHu3Mbl U cpesia 0OUTaHUS

101 | O600meHne Mo TeMe «IKOJIOTHS BUJOB M TIOITYJISITHI

102 | O6006menue mo Teme «brocdepa — rmodarbHAsT IKOCUCTEMAY)




YUYEBHO-METOJIMYECKOE OBECIIEYEHME OEPA3OBATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

1. Tlaceunux B.B. Buonorus. 11 xmace: Yueb. mis o0meo6pa3oBaT. opraHu3anuii 6a3oBblii
ypoBenb (JIunus xusnmn) / [B. B. Ilaceunmk, u ap.]; mox pexn. Ilaceunmka B. B. — M.:
[Ipocsemenue, 2022. — 223 c.

2. Tlaceunux B.B. buonorus. 11 knacc: 6a30Bblil ypoBeHb: ydeOuuk (JIlunus xusnu) / [B
[Taceunuk, A.A. Kamenckwii, A. M. Pybuosal]; mox pen. Ilaceunmka B. B. —
[Ipocsemenue, 2022. — 272 c.

. B.
M.:

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Metoanueckoe nocooue/Ilaceunnk B.B., Akninoneproe o6miectBo m3aarensctBo "IlpocBemenne"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Akagemus MUHIIPOCBEIICHHS Poccun: https://academy-
content.apkpro.ru/ru/

2. Poccwuiickas siexkTpoHHas mkoja: https://resh.edu.ru/

3. bubmmoTteka BUJICOYPOKOB 1o IIKOJTLHOU nporpamme:
https://interneturok.ru/

4. SIKnacc: https://www.yaklass.ru/

5. BuptyanbHpie J1abopaTopHbIE M TpaKTHYECKHE pabOThl Ha YIIIYOJIECHHOM
ypOBHE OCHOBHOTO 00111er0 oOpa3oBanus https://content.edsoo.ru/lab/
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