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MOSICHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeOHOoMy mpeamety «buomorus» (mamee - OWoJoTHS) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe dDenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxenussiMm ®OPI'OC COO mnpoduibHble yuyeOHBIE MPEIMETHI,
u3y4yaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOoMm auddepeHimanuu
oOy4eHHs] Ha YPOBHE CpEIHEro oO0Iiero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEAHHM OOIIUM, CpPEIHUM
npo¢eCCUOHANIBHBIM U BBICIIMM OoOpa3oBaHueM. B To ke BpeMsi Ka)KIblil U3 3TUX
y4EOHBIX MPEAMETOB JOJDKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEILICHUE
o0pa30BaTeNbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIMX 3a]a4, CBA3AHHBIX C
npodopueHTanuei 00yJammmuxcs 1 CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOMN
00JIacCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OWMOJOTHEH, MEAMIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma mo ydeOHOMYy mnpenMery «buonorus» ma€t mpeicTaBieHHE O
Hea M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yriayOnéHHOM
YPOBHE, onpeenseT 00s13arebHoe (MHBAPUAHTHOE) TIPEAMETHOE COIEpKaHue, ero
CTPYKTYpUpOBaHME IO paszfeinaM M TeMaMm, paclpeeieHue Mo Kiaccam,
PEKOMEHAYET TOCJIEeIOBATEIbHOCTh H3YUEHMs y4eOHOro Marepuaja ¢ ydeéToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuaromuxcsa. B mporpamme mo Ouojoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C U3y4YeHHEM OWOJIOTUM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HalpaBJICHHOCTh HAa  TMOCJHEAYyIolee  pa3BUTHE  OMOJIOTMYECKUX  3HAHUMH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
nporpaMMme 1Mo OHMOJIOTHU Takke IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peanuzammu  TpedoBanuii PI'OC COO k mIaHUPyEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OO0ydeHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTHUYECKOTO O0O0pa3oBaHMs Ha
YPOBHE CpPEeAHET0 00111ero 00pa3oBaHuUsI.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepmiaeT OMOJIOTMYECKOEe O00pa3oBaHWE B IMKOJE MW OPUEHTUPOBAH Ha
paciMpeHue W yriiyOJIeHHe 3HAHUW O0OyYaromuxcs O >KUBOW MPHUPOJE, OCHOBAX



MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOpPUOJIOTUM U OWOJIOTUH Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YaloIIUXCs K MOCIEIYIOIIEMY IOJIyYEHUIO
OMOJIOrMYEcKOro  0o0pa3oBaHMs B By3aX W OpraHM3alUsX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHSI COCTABIISIET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TNOJy4yaroT pa3BuTHe. Tak,
pacmMpeHsl U yriiyOjieHbl OHOJIOTMYECKHE 3HaHMS O PAcCTEHUsSIX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIB30BaTh KAK OPUEHTHUPHI JUIS MOCIETYHOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa nporpammsl 1o y4yeOHOMY mnpenmery "buonorua" otpaxkaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allMH, SBOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHUsi OHMOJIOTMYECKOro pa3HooOpa3ust 1uiaHeTsl. Tak, B 10 kiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMONOTHY, aAKTyaIU3UPYIOTCS 3HAaHMS OO0ydYaroImmxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywarTcs SBOJIIOLHUOHHOE
y4eHHUe, OCHOBBI DKOJIOTUHU U yUeHHUe 0 Ouocdepe.

VYuebnniii mnpeamer «buosnorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBUJ,
JIe)KAaIlUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acCleKTaXx OMOJOTrMYecKUX 3HaHuM. J{is
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHENW CTAHOBJICHMS U Pa3BUTHS
TOM unu MHOW oOjacTu OWOJIOTHMH, BKIAJAOM OTEUECTBEHHBIX U 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenb u3zydenus: yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBJIQZICHUE  OOYyYarOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIMOHAIbHON



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOpPETECHUE yMEHUH
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHoN o0macTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu Mu3ydeHus ydeOHoro nmnpeamera «buonorus» Ha
yray0iaEHHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISIYIOUINX 3a1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA; O
CTPOEHUH, MHOTo0oOpa3uM U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIKs, B, OMOreo1eH03, Ouocdepa); 0 BhIIAOMINXCS OTKPBITHSIX
Y COBPEMCHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHUE OOYyYaloIMXCd C METOJaMH TO3HAHHS >KUBOW TMPUPOJIBI:
UCCJIEIOBATENILCKUMHU ~ METOJIaMUd ~ OMOJIOTUYECKUX HayK (MOJEKYJISpHOU U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CCJICKITNY, OWOTEXHOJIOTUH W CHHTETUYCCKOM OWOJIOTHH, TaJCOHTOJIOTHH,
DKOJIOTHH);  METOAAMH  CaMOCTOSITCIBHOTO  TIPOBEICHUS  OMOJOTHMYECKHX
UCCeNoBaHUM B Jjabopatopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJIcHNE OOYYArONIMMHUCS YMCHHUSAMHU: CaMOCTOSTEIIBHO  HaXOIWTh,
aHANMM3UPOBaTh W MCIOJIB30BaTh OWOJIOTMYECKYI0 HH(POPMAIHUIO; ITOJIH30BaTHCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CHMBOJMKOMW; YCTaHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIleld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBI0  OKPYJKAIOIIMX  JIFOACH; OOOCHOBBIBATH M COOMIOAATH  MEPBI
npodrtakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, TpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsIX ~ MPUPOJHOTO W  TEXHOTGHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pasBUTHE Y 00yYArONIUXCSI HHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBHITUSIMH ¥ COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJICTIOBAHMSI, IIPOBEICHHUS AKCIIEPUMEHTAITLHBIX
UCCJIEI0BAHUM, pelieHrs] OMOJIOTMYEeCKUX 3a7a4, MOJIECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOLIECCOB;

BOCITUTaHUE y O0YYAIONMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (JOPMUPOBAHUE IKOJTOTUUECKOM,



TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAILHOM
IPUPOAOTIOIL30BaHUN (COONIO/ICHNE TPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOCchephl), COXpaHEHUH COOCTBEHHOTO 37I0POBbS U 310POBbS
OKpyXXaromux Jojned  (cobmiomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrieueHrne 0€30MACHOCTH JKU3HEACATEILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEHEBHOMN KU3HU;

CO37aHMEe  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpAa  OOYYaIOIIUMHUCS
VHIMBUTy AJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayouemMy npo(ecCHOHaIbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMHU PETHOHA.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTHMH Ha YTiIyOJIeHHOM
YPOBHE CpeIHETo 001mero oopasosanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OO0yUEHHUS OUOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHEnU(pUKU €ro COoJAep KaHWs U HaIMpaBIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCS y4YUTEJIeM Ha OCHOBE HUMEIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



1. COAEP’ KAHUE OBYUYEHUA

10 KUIACC

Copnep:kaHue TporpaMMBbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyaapctTBeHHOM utoropoi arrectaiuu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M HU3ydyaeMble HUMH  MNPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cszanHbie ¢ Ouonorueld. 3HaueHUE OHOJIOTHH B
[PAKTUYECKOM JEATECIIbHOCTA 4YEJIOBEKa: MEIULHMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHCTpauumn

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [{apBuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. ITaBnos, . 1. Meunukos, H.
. Basumnos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuipel 1 cxembl: «CBsi3b OHMOJOTUM C JIPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyY€HHUE

KuBble cucTeMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEJIOCTHOCTD,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHv3aldd KUBBIX CHUCTEM: MOJIEKYJSIDHBIN, KJIETOYHBIN,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BU0BOM, YKOCHUCTEMHBIM
(buoreoneHoTnyeckuit), Ouochepuwiit. Ilporecchl, TpPoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE NpHU3HAKH >KUBOrO. JKu3HB Kak (opMma CyliecTBOBAHMS
Marepuu. Hayku, n3ydaronme *1uBble€ CUCTEMBbI HA PA3HBIX YPOBHSX OpTraHU3AIMH.

Nzyuenue xuBbIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmronenwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runote3a. IloHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynbTaTtoB. [IpyuumHBl UCKaXkeHUsT pPe3yJbTaTOB »JKcriepumeHTta. [lonsiThe
CTATUCTHYECKOTO TECTA.

JeMoHCcCTpauu

Tabmuubl u cxembl: «OCHOBHbIE MPU3HAKU KU3HW», «buonoruueckue
cucteMbly, «CBOHCTBAa JKUBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU



npuposib», «CTpOEHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsma», «buoreorenos», «buocdepar», «MeTosl
V3y4E€HUS )KUBOU MPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE I IPOBEACHHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pas3auyHBIX METOHNOB IPH
V3YyYECHUH KUBBIX CUCTEMY.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHON KJIETOUYHOU
TEOPUH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOTHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInanIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzneHHoe) uzyueHue Kiemox.

JleMmoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuiel U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUI.

O06opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yyeHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anexrpodopes, aubdepeHuaIbHOe HEHTPUGYTUPOBaHUE,
[TLIP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKu

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIIEMEHTHI.
Bona n e€ posib Kak pacTBOpPUTENs, pearcHTa, y4acTue B CTPYKTYPHUPOBAHUU
KJIETKH, TEIUIOPEryisiquu. MuHepaabHble BELIECTBAa KJIETKU, MX OHUOJOrmyeckas
posb. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OeKOBOM MosieKysbl. [lepBuuHas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBEpTUYHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonornueckue ¢pyHkimuu 6eaKoB. [lpuonsi.



VYrneroasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJUCAXAPUIBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnmpans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekysbsl AT®. Makposprudeckue cBsisu B moisiekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
opeaHudecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMmoHCcTpauumn

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «lleproguueckass TabavIla XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoOJIeKyJbl BOJb», «BemectBa B coctaBe opraHu3MoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIeKYJbD», «CTpoeHHE MOJICKYI
yrieBonoBy», «CTpoeHre MoJIeKyd JHUnuaoBy, «HyKIeMHOBbIE KHCIOTBHIY,
«Ctpoenne Momnekybsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «MccienmoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne u yHKIUN KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.



CtpoeHure npoKapuoTUIECKOM KieTku. Kinerounast cTeHka OakTepuidl U apxew.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKApUOT B OMOILIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysus, obneruéunas auddys3us), aKTUBHBIN (IIEPBUYHBIA U BTOPUUHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta Harpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [uto3one. [lutockener. [IBmxenne nurormiazMbl. Opranouasl
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmupoexka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyonu pacturesbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U  CIIOKHbIE  IJIACTHIBl  (OTOCHUHTE3UPYIOLUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomesrxcymounvle Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTodynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosiouka siApa, XpOMATHH, KapHOIlIa3Ma, SAPBIIKH, UX CTPOCHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 00010YKU 6 Mmumose. AHoepHviii
Mpancnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JeMoHCcCTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJeTKW», «CTpoeHHE  pacTUTENbHOW  KJIeTKn», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoiiM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtaiu3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
¢domocunmesa. IlponyktuBHOCTh oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPULUPYIOIIME OaKTepuH, >Kene300aKTepuu, CcepoOaKTEpUHU, BOJOPOAHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AnpoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax omomorndeckoro okucieHus. [luknmuyeckue peaknun. OKUCIATETHEHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaduenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoTOCHHTE3Y, « JHEPreTHUECKUil 0OMen», «bruocuaTe3
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/I3yyeHue  KaTaIUTUYECKOW  aKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciienctBeHHass uHGoOpMalnus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunrte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Peryisiiusi akTUBHOCTH T€HOB Yy MNpoKapuoT. ['mmoresa
ornepoHa (®. XKako0, XK. Mano). Monrexynapuvie mexanusmvl IKCNpeccul 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

Bupychbie 3a00seBanus yenoBeka, kuBOTHBIX, pactenuid. CIIM, COVID-
19, conmanbHbIEe 1 MEIUITMHCKUE TTPOOIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvre pynkyuu 6erkos. Cnocobwvt 0ocmasKu 1eKkapcma.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHnoBCKUi.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuoibl UHTEpGa3bl.

Martpuunbiii cunares JAHK — pemmkanwpa. IIpuanuner permmkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tunbl muto3a. KaproknHe3 U 1UTOKMHE3. bronorndeckoe 3HadyeHuUe
MHTO3a.

Perynamuss mutoTHdeckoro umkia kieTtku. [Iporpammupyemas kierouHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKay — ououHgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JleMmoHCTpauumn

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIW UK KIETKW», «Muto3», «CTpoeHHe
xpomocom», «Permukarus JTHK.

O06opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOPEIIIKa JTyKay.

JlaGoparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHUS W  IKU3HENEATCIHHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APpYyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4aCTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI 1 pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAHEW: DIIUTEIMAIIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U YesloBeKa. DyHKIIMKU OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. llorymomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. IIuTtaHue XKUMBOTHBIX. BHyTpunosiocTtHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue >xuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JpixarenbHas cucTeMa 4einoBeKa. MeXaHW3M BEHTWIILUU JIETKUX Yy NOTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTtemMa IIO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoOKpaTuTenbHble Bakyodu. Opransl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne M QpyHKIMOHUPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M WX HPOHU3BOIHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-ceJleKTUBHOro umMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ peryisiqus 'y Opramm3MoB. Pasgpaxumocts y
OJTHOKJICTOYHBIX OpraHnu3mMoB. Takcucel. Pazgpaxumocts u  perynsiuus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucrema u pedrekTopHas peryjisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pednekropHas nyra. bezycinoBHbie U yCIOBHBIE pe(IIeKCHI.

['yMopasibHas peryJisilivs M 3HJIOKPUHHAS CHUCTEMa YXMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJAOPOCHN», «MHOTOKIETOYHbIE
Bojopocimy», «baktepum», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credsy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM JKUBOTHBIX», «CKEJIET 4YeIOBEKA,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas CcUCTEMay, «DHAOKPUHHAs cucTeMa», «CTpOCHHE MBIIIIIbIY,
«Ammynurer»,  «KuiieuHononoctueie», «CxeMa  NOUTaHUA  PACTECHUID,

«KpoBeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIPBD»,
«Ctpoenue 1utaHapun», «BHyTpeHHee cTpoeHue n0KaeBoro 4epssi», «HepBhas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nrtuny», «HepBHas — cucrema
MIIeKonUTamux», «HepBHas cucrema uenoBekay, «Pediexcy.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpPONpPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, WTJIOKOXHUX, KUBBIE SK3EMIUISIPhI KOMHATHBIX PAacTeHHM, repbapuun
pacTeHUM pas3HbIX OTACJIOB, BIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacileruieHus Kpaxmaina U OeNKoB Mo JeicTBueM (GepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTPALIMH OIBITOB N0 U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JIIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlabopaTopHasi padora «/I3yueHne TKaHEel paCTCHHI.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB IIBETKOBOT'O PACTEHHS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dparmMeHTanus, KIOHHPOBAaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
meno3a. [losenenune xpomocom B Meno3e. KpoccuHrosep. buonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Butue. ['ameToreHes y :KuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHes u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HeoepmuHuposanmoe Opoobnenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK pPe3yslbTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenmpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM 'y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHE MPSAMOrO0 M HEMPSIMOTro



Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJisluy OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrosioro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3ButHe», «PasBurne wmanckoro xyka», «Passutue capanum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIBHBIX PAaCTeHUI, « KM3HEHHBIN LUK
MOPCKOM  KamyCTbD, <«OKWM3HEHHBIM UHMKI MXa», <« KW3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOMNpEnaparhl SUIEKICTOK H
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUSI BBICIINX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, 1I'. ne @puza, T. Moprana. Ponp 0oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHITUSL U CUMBOJIbL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHBI, aJbTEPHATUBHBIE IPU3HAKW, JOMHUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE =~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKHM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsros, H. .
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIUIeHUs NPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpellMBaHus. [ umore3a 4ucToThl TaMer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOI0
HacleoBaHusl ~ Npu3HakoB.  Lluromornyeckue  OCHOBbI  JUTHOPUAHOIO
CKpEILLBaHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M Te€TepPOraMeTHbIA I0J. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['eHotur kak uenocTHas cucrema. [IenoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBIM aiienu3M. B3auMonencTBUE HEaUIeNbHBIX TIE€HOB.
Kommnementapuocts. Onuctas. [Tomumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHSA PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTHYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyecKkrne acmeKThl KOHTPOJS H
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

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

Tabmumpt u cxembl: «IlepBeiif 1 BTOpoil 3akoHbl Menaensn», « Tpetuit 3akoH
Menpnens», «AHanusupyrollee CKpemuBaHuey», «HemonHoe nOMHUHUpPOBAHHEY,
«CrenyieHHOEe HAcleOBaHWE MPHU3HAKOB y Apo3odumiby, «['eHeTuka momay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpAIlMd 3aKOHOB  €IMHOOOpa3ws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass pab6ora  «/3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Tpu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psin u BapuanuonHas kpuBasi (B. Moranncen). CoiicTBa MOaubUKAIIMOHHON
W3MEHYMBOCTH.

I'enotunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYNBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHAYUMPOBAHHBICE MyTalMd. SaepHble U
nuToIa3MaTuyeckue Myrtanuu. CoMaTUYecKue W MojoBble MyTauuu. [[pudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. . BaBunos.

Tabmumber w  cxembl: «Bumpl u3meHunmBocTH», «MonudukannonHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MECHYHUBOCTEY, «Meio3,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTammii.



ObopynoBaHue: *KUBbIE U TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (potorpadum) )KUBOTHBIX C Pa3TUIHBIMUA BHJIAMHA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uvenoBeka. MexayHapoaHas mporpamMmMa HMCCIEAOBaHUsS T€HOMaA
yejaoBeKa.  MeToapl  UM3ydeHMsT T€HETUKHA  4YEJOBEKa: I'€HEAIOTMYECKHUM,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YelloBeKa. | eHHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00yieBaHU 4YenoBeka. MeauKo-TeHEeTUYeCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [loHSATHE «T€HEeTHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNs UETTOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JTOMECTUKAILIUHU.
VYuenne H. WM. BaBunmoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTe€HUil. Pojb CeleKknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAY AJIbHBIN. Ortanbl  KOMOMHAIMOHHOM  cenekuuu.  Mcnbeitanue
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OICHKH
¢dbeHoTua NOTOMCTBa U OTOOP IO TeHOTHUITy ¢ momotIbio aHanmza JJHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKUMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHHE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Wid ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. Mcrnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonoyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KyJIbTYPHBIX PACTECHUH U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYueCmeyiomux U co30anusi HO8blX HOpPoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmunp! 1 cxemsl: «LIeHTpBI MPOUCXOXKAECHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

JlaGopaTopHasi padora «/3yueHrue cOpTOB KyJIbTYpPHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUHUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34KWCTBO, B JIaOOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYpBHI, MUKpPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue TramioujoB B CEJlEKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLIEKIETOK U KJIOHHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALMH SJI€P KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbix JTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKH COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHE COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOACTBEY, «KieTouHas nHxeHepus», «I'eHHass HHXKEHepUs».

JlabopaTtopHnasi padora «l3yueHne 00bEeKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOBY.

Jkckypeusi «buoTexHonoruss — BaKHEWIIas MPOU3BOAUTENbHAS CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuUTHE IBOJIOLMOHHBIX NpeACTABJICHHMN B
omnoJiorun

OpomounoHHas Tteopuss Y. JlapBuna. IlpeanocbulkM BO3HUKHOBEHMS
napBuHu3Ma. JKusHp u Hay4dHas aesrensHocTs Y. JlapBrHa.

JIBroKyLIME CUIIbl HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUeckor Teopuu dBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. Hapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCTIOCOOJICHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHue», «llopoasl romyoei», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «CxeMa COOTHOIICHMS JBMXKYLIMX CHJI 3BOJIIOIUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssinuid. M3meHeHue
reHo()oH/a TOMYyJSIIMA KaK 3JIEMEHTApHOE D3BOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE W3MEHEHMsS YacTOT ayiesied B Homysinusx. OQQext
ocHOBaTensd. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenos 6
oonvuwux u  manvlx  nonyrayusx.  Murpauun.  M3omAuus  0OMySsSIUi:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMoJIoTUYecKast (PEmpPOTyKTUBHAS ).

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIWWA, CTAaOWIM3UPYIOIIUNA,  pa3pbIBAIOIIMMA
(nm3pyntuBHbIf). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yJabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHME ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CcTpykTypa. BumooOpazoBaHume Kak pe3yibTar
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpaszoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOEY (monUIIonIU3anus,
rudpuanzaiys). JJIMTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
X0351€B. MexaHn3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «IBumxyiue
CWJIbl HBOJIIOLUNY, «DKOJIOTMYECKass M30JSLUs MOMYJISAINI CeBaHCKOU (openmy,
«['eorpauueckass W30JSALUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JnaypcKoiy, «llomyaroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BaycTpranbHblii MenaHu3M», «KuBble UCKomaemblie», «[IOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonornueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupose», «Crnocobsl BugooOpazoBanus», «l'eorpaduueckoe BuI000pa3oBaHuE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnnouasl pacteHuit», «KamycrHo-peneunsiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IUYHBIX MPUCIIOCOOJICHUH, Yydesla MTHI[ W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlabopaTtopnasi padora «BpIsiBIeHHE W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJI.

JlaGopaTopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(OIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: osBomooiuu. Ilepexonnbie ¢opMbl W (QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpBHl U
dbayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emmn. Bumpl-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONOTHYECKHe U CPABHUTEIHbHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTH4YEeCKME  METOJIbl  M3YyYEHHsS]  SBOJIIOILUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AjanTuBHas panvanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkelb.

Tabmuubl 1 cxembl: «DUIOTeHETUUECKUN PsI JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuyeckne 30HbI 3emumn», «Jlpeii) KOHTHHEHTOBY,
«Pemuktel»y, «HawanbHble CcTaguu SMOPUOHAIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIHUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIFOLIUNY.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJS)KH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUmoTe3bl NPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOUOreHe3 M
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanwu, JI. [1actepa. [IporcxoxaeHne >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHEIE STaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. .
Omnapwuna, Tunore3a nepBudHoro oynaroHa JIx. XomnzeitHa, TeHETHUECKas TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

HUctopuss 3emuin U Meroabl €€ wu3ydeHHs. VIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxponomorus u e€ w™eronbl. OTHOcUTENbHAsE M aOCOIIOTHAs
reoXpoHoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tambl opraHndeckod HBoMONMU. [logBieHHe u 3BOTOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTIIEHKN KaK aHaJIOT MEepPBhIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYyCcOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHUs. lIpomcxokaeHue IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKH3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodyeBoro apomopdosza. OcBoeHHE OECO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaiiHO30¥. OOmas xapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHasi cucteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIbI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Peau, JI. Cnannanuanu, JI. I[Tactep, . . Meunukos, A. U.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuel u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoouUM», «l'eoxpoHoOrMYecKass  IIKaliay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumobunorenesa», «Cucrema xuBoi mnpupoawd», «CTpoeHue BUpYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIECTOUHBIE BOIOPOCINY,
«Mmnorokierounbsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIe
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomopdo3sl KUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbiey,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecsy», «lItnupyy, «Muekonuraromue», «Pa3Butne Xu3HU B
apXeucKom spe», «Pa3BuTHE )KU3HU B MPOTEPO3OUCKON Ipey, «PasButue xu3Hu B
MAJIE030MCKOMN 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Xu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyd4esla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa saboparopHas paGora «MogenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHuto abMOT€HHOTO CHHTE3a OPraHUYECKUX COSAMHEHUN B
NEepBUYHON aTMochepey.

JlabopaTtopnasi paGora «/I3yyeHue M omnHMcaHUE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «3ydeHrne oCOOCHHOCTEM CTPOECHMS TTO3BOHOUHBIX
YKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoAcTBO yenoBeka ¢ KUBOTHBIMHU. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeaeHYeckre. OTINYMS YET0BEKa OT KUBOTHBIX. [IpIMOXOKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAIBHOU
CUCTEMBI.

JBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOIOrHYecKue, COllUalbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(TPOKOHCYIIBI) U PAHHHUE MTOHTHIBI — OOIIKE MPEIKH YeT0BEKOOOPa3HBIX 00€3bsSIH U
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JroJel. YeroBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenoBek reipenbOeprckuil —  0OMME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEPTAIbCKUN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TanmeoreHeTrka 1 NajneoreHOMHUKA.



OBOJIOLHS COBPEMEHHOrO 4esnoBeKa. EcTecTBEHHBIH OTOOp B IMOITYJISLMSIX
yenoBeka. MyTanvoHHBINH Tiporiece u moiauMopdusM. [lomysiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacel. I[loHarue o pace. bousbline pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHckas). BpeMss v myTH paccelieHHs 4YeliOBeKa IO IUJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOIeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpYKaloleH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJISIUi. broconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOTIOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKaY,
«YenoBekooOpa3ubie 00€3bsiIHB, «CKENeT 4YeloBeKa M CKeJEeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «Tanbl SBOJIOLUHU YEIOBEKA», «Packl UeIOBEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUIECKUMU U  OHOJICHCKUMH CIOKETAMH TPOUCXOXKJICHHUS YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJICITh
yepena 4YeloBeKa M 4epena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
IMMIIAH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTallil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAOPTraHNU3MEHHBIX CHCTEM C OKpY:Kalolei cpenoii

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. ['ymbonbara, K. @. Pynse,
H. A. CesepiuoBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmoAEeHUA. DKCIEPUMEHTHI B 3KOJIOTHU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY>KaloIEl Cpeibl: JIOKAIbHBIN, peTUOHATIBHBIN U T100abHbIH.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON IPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, H. A. Ceepuos, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorun», «Metoasl s3konorum», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX naenctus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOWOHTHBIC
OpraHU3MBbl.

AbuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHAIbHAas poOJIb CBETA.
doTonepruoausM.

Temneparypa kak oskonorudeckuin (akxrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanmaHca. Knaccudukanusi pacTeHH MO OTHOILIEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B Pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJM4YHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstue o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTeHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJHOJECTHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOnOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pasa KU3HH.

buotnueckune (axTopBHl. Bunpr  OMOTMYECKMX ~ B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aWUMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeniIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS), «XulHu4ecTBO», «llapasutuzm», «KoukypeHuus», «CuMOno3y,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX JKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX U TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIIOOUBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJIJIEKIIMHA >KUBOTHBIX, OOUTAIONINX B Pa3HBbIX cpeax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTEHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTUYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NMOMYJISALIM M

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTrUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiquid. (OCHOBHBIE TOKA3aTENW MOMYJISALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JIlnHaMUKa MOMyJISAIUMUA U €€ PeryJisiiua. bUuoThYeckuil MOTEHIMAT MOMYJISLHH.
MoaenupoBaHue TMHAMHUKHA TOMYJISIUKA. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUAH.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOJIOTMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BHIBI M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyiasiuum», «Bo3pacTHble  NHpaMuabl
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIUHN KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIlpucmocoOGieHus ceMsH  pacTeHUH K
PacCCeNICHUIO.

Tema 9. Ikos10rust co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. TeHcnu). @yHKIMOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPAMU/IbI YKCEN, OMOMACChl U SHEPTHUH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykiieccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOmiectBo. bruopasnoobpasue u moaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbl 03EP U peK. DKocucmemvl Mopetl U
oxkeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenell, nyCmbitb.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATpPOIKOCHUCTEMA. ATpOIeH03. Paszmnuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 QyHKkyuonuposanuu sxocucmem. IlIepeHOC PHEPTUU U BEIIECTB MEXKITY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIUI U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ IKOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTo1010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IDKOocUCTeMa

HMIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHATbHBIC
TPyNIBl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeHIECTB B JKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Mocie
noxapa», «9KOCHCTEMA 03€pa», «ATrpoleH03», «KpyroBopoT BeImIECTB M IOTOK
SHEPTrUM B arporieHo3e», «IIpumepsr ypooskocucTem.

O6opynoBanue: repobapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIT |
3Bepeit, repObapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
HKOCHCTEMBI.

IIpakTuyeckas padora «l3ydenue u onucanme ypooIKOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOMMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypCHsl B arposkKocucteMmy (Ha Moje WM B TEIJIUYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmeranerapHas o0osiouka 3eMIIM, TNE€ CYIIECTBYET WU
CylllecTBOBaJIa >kU3Hb. Pa3zBuTHe npesacraBieHuil o ouochepe B Tpyaax J. 3rocca.



Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChepbl Kak
rio6anbHON 3KOCUCTEMBI. J[MHamMudeckoe paBHOBecue B Ouochepe. KpyroopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. [lonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPONUYECKUE JIECA, BBICOKOTOPbA. KilnMar, pacTUTENbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa 1 QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuid, 9. 3rocc.

Tabmuubl 1 cxemsl: «I'eocdepsl 3emum», «KpyroBopor azora B mpupome»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii jgec», «IILIMpoKoINCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouocdepy. 3arpszHeHue BO3AYyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne noussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBbHBIA U KUBOTHBIA MHUp. OXpaHa
pPaCTUTENHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacasle xkHuru. Ocob6o oxpansemblie mpupoansle Ttepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJIOBEYECTBA U IMPUPOJBI.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJIOTHYSCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocooHotl anepeemuke. buonocuueckoe pasnoobpasue u 6uopecypchoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMYn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHosbl



sKOpeaburumayuu IKOcucmem U Ccnocobo8 6opvovLl ¢ OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsisHeHue 1mouBb, «llapHukoBbit  3ddext», «Ocobo
OXpaHsieMbI€ MPUPOIHBIE TEPPUTOPUNY», «MOJEIN yIPABIIEMOTO MUPAY.
O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTCHWNW W JKUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



2. INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCsL TPOrpaMM CpelHero oOmero o0pa3oBaHUsA: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  Npa8oOCO3HAHUA  DKOJIOTHUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUmMb 1IeIIA U CTPOUTH KU3HEHHBIE TUTaHbI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBI MO OWOJIOTHUU JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaauIlMsIM MHOTOHAIlMOHAJIbHOTO Hapoaa Poccuiickoit dexnepaiuu, npupoae u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOUN ESITENLHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3UILIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPU CO3JAaAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3aJ7a4, YBaXKUTEIBHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBA OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
ToCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKIIEHHOCTh, TOTOBHOCTh K CIIyXeHuto u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIE peIIeHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEMHOM JXU3HM B COOTBETCTBUH C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIIMOHATIBHOTO BO3/ICHCTBUS JKMBOU MPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO U 0Oe3omacHOro olpasa KHU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cepaM MpodeccuoHaTIbHON e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa IKOJIOTMYECKUX MpoOjieM M MmyTed ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE PAaBHOBECHUS B DOKOCHCTEMAX, OXpaHy BHJIOB,
aKOocucTeM, orochepsr);

AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIM4HME PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpy»KalolleM MHUpPE KaK O €JUHCTBE MPHUPOJIbI, YEIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHuss HOBOTO YPOBHS PAa3BUTHS MEIUIIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PEecypcoB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMSI HAa OCHOBE HAy4YHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHLIG PE3YIIbTATbl OCBOCHHA yqe6H0r0 mpcameTa «buonorus»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HlI/IXC$I
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06[H€H3.y‘-IHLIe IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBLIX HayKax (BCH.[CCTBO, OHCPIrusi, sSABJICHUC, ITPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘-Ie6HBIC I[@IZCTBPIH (HO3HaBaTeJ'IBHBI€, KOMMYHHUKATUBHBIC,

PETYJISTUBHEBIE), 00ecCIreynBaoIIne (dbopmupoBaHue (yHKUIHOHATBHOM
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIIbHON 1 COLMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEHCTBUS, pEryIsITUBHbIE YHHUBEpCAlbHbIE YUYEOHbIE JIEHCTBUS, COBMECTHAs
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENbHO  (QOpMyJNHMpPOBaTH W aKTyalM3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYyKTUBHbIC, JEAYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAacCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPEICTaBJICHMS
CYLECTBEHHBIX CBA3€M M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKK€  MPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSTEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE TeHCTBHS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APTYMEHTHI I JI0KAa3aTEJbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX NMPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpEjiararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbopMyIHUPOBATh 3alPOCHl U MPUMEHSATH PA3THYHBIE METOIBI MPU TOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMY KOMMYHUKATHBHBIMH e CTBUSIMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3a/lay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



OpUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacrpenenartb pojid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS Ui BBIABICHUS MpPOOJEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIMPOKON SpYyAULMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peuIeKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh pEUIEHHA MO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IHNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yJbTAaThl OCBOCHHUSI COJIEpXaHUsI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUU U UX NMPUMEHEHUIO B PA3JIMYHBIX YUE€OHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
rojiaMm U3y4eHusl.

[IpenMeTHBIC pe3yabTaThl OCBOCHUs ydueOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, xpomocoMHasi Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanuss [. MeHnaens, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basumnoga), IIPUHIIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, H3MEpPEHHE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYUICCTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUll, JXUBOTHBIX, YEJOBEKA, IPOLECCOB KHU3HEACITEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeToreHesa, 3MOpHOreHesa, nocTIMOPHUOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIMSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHANIBHOTO Pa3BUTHS, T€HOTUNOM U (PEHOTUNIOM, (PEHOTHUIIOM M
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BbISABIATH OTIUUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJTyYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, GOpMyIUpys IeNb HWCCIEIOBaHUS, aHATU3UPOBATH IOIYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKONM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHHE OLICHWBATh ATHUUYECKHE AacClEeKThl COBPEMEHHBIX HCCIEIOBAaHUI B
obmactu  Ouomorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMNpPaBIEHHOEC W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiiell mpodeccuoHambHON
JEATETLHOCTH B 00JacTH OMOJIOTHH, MEAHWIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJIOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMsl B OpraHU3alUsX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, B TO3HAHMM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONIIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUH), YICHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
WCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcaHue, U3MEpeHue, HaONIOJEeHHUE, JKCIICPUMEHT), CrocoO0amMy BBISBICHUS W
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHME BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHMUs, BIUSHUS ABMKYIIUX CHJI SBOJIOIMN HA TEHO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIKYIIMMHA CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITh  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€ OpPraHU3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSA3U OPTraHU3MOB U CpeJlbl 0OUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3M MEXKJy UCCIIEAYEMbIMU OMOJIOTUYECKUMU MPOLECCAMU U SBJIICHUSIMHU, J1€T1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, MPOBEPSITh HUX OKCIEPUMEHTAIbHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTABIATH  TMOJYYEHHBIE  PE3yJbTaThl HAa  YYEHHYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oymayied mpodeccuoHaIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YIIIYOJIATh ITO3HABATEIbHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIICH  Tpodeccnrt U MPOJODKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.



Ne
n/n

3. TEMATUYECKOE INIAHUPOBAHUE C YKABAHUEM KOJIMYECTBA AKAJJEMHUYECKUX YACOB, OTBOJIUMbBIX
HA U3YUEHHUE KAXKJIOH TEMBI, 1 BO3MOXKHOCTbH HCIIOJIb30BAHMS IO KAXKION TEME DJEKTPOHHBIX

PECYPCOB
10 KJIACC
Haumenosanue KoanuyecTBo 4acosB
pa3fejioB U TEM B KoHTposibHbIE
cero
IIporpaMmmal padoThI
buosornsa xak 1
HayKa
JKusrle cucteMsl U 5
WX U3yYCHHE
buomnorus kierku 2

IIpakTH4yeckue
padoThI

0.5

JaexkTpoHHble (HU(PpoBbHIE) 00pa3oBaTebHbIE
pecypcsl

https://lesson.edu.ru/lesson/5¢523154-8bfa-4fdf-bdf8-
h62770d3862?backUrl=%2F06%2F10%3Fclass%3D10

https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-
638dd73a0475?backUrl=%2F06%2F10%3Fclass%3D10

VYcraHOBIIGHHE — JTOBEPHUTEIBHBIX
OTHOIICHUH MEXIYy YYHTEeIeM |
€Tr0 Y4YCHUKaAMHU, CHOCO6CTBYIOHH/IX
MIO3UTHBHOMY BOCIIPUSTHIO
ydanumecs TpeOoBaHUi U MPOCHO
Y4uuTed, IIPUBJICUYCHUIO Hux
BHUMaHUS K 0OCyKJaeMoil Ha
ypoKe HH(pOpMAIHU, aKTHBU3AINU
HX TI03HaBaTeJIbHOMN JACATCIIBHOCTH,

https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-
27a76afed81b?backUrl=%2F06%2F10%3Fclass%3D10

[IpuBneuenue BHUMAaHUS
HIKOJIBHHUKOB K IEHHOCTHOMY
ACIEeKTy W3y4aeMbIX Ha YpOKax
SIBIICHWUH, OpraHu3anus UX padoThI
c MoJIy4yaeMon Ha ypoKe
COLIMAIBHO 3HAYUMOM
uHpOpMaIe! — WHUIIMAPOBAHUE
ee OOCYXICHMS, BBICKA3bIBAHUS
ydyalmyuMHucsa CBOCTO MHCHUA IO €€
TIOBOJTY, BBIpAaOOTKH CBOETO K HeH
OTHOLICHUS;

Bocmuranne CO3HATEIIbHOU
TUCHMIUIMHBL  (YMEHHE  YUYHUTENs
MOKa3aTh  BAXHOCTh  y4eOHO-
MMO3HABATENIFHON  NIESITEIHHOCTH,
yaeOHOi u TPYIOBOM



https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10%3Fclass%3D10

JUCITUILITAHBI).

[ToOyxnenue IIKOJILHUKOB
co0ro1aTh Ha ypoke
OOIIETIPUHSATEIC HOPMBI
TIOBE/ICHUS, MpaBWJIa OOIICHUS CO
CTapIIIMH (yuurensivm) u
CBEpCTHUKAMHM  (IIKOJHLHUKAMH),
MIPUHIIUAIBL YYeOHOW JTUCIIUILIMHBI
Y CaMOOPTaHM3AIIHH;

XuMuyeckas
OpraHu3aIus
KJIETKHU

10

https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-
27a76afed81b?backUrl=%2F06%2F10%3Fclass%3D10

dopmMupoBaHUe YMEHUI 51
HaBBIKOB OPTaHU3AINN yIaIIAMHUCS
CBOEH JEATENHHOCTH (OpraHu3aIis
CaMOCTOSITETbHON paboTh
YYaIIuxcs, COONIOJIEHNEe TEXHUKU
0e30MacHOCTH ¥ THTHEHHYECKUX
MIPaBUJ, CBA3aHHBIX C OCAaHKON U
opranusanmei pabouero mMecra).

Crpoenue u
(GYHKLINU KIETKU

https://lesson.edu.ru/lesson/86¢c00dc3-4fd0-40aa-b7ec-
3de0a656¢f42?2backUrl=%2F06%2F10%3Fclass%3D10

https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-
d62a9d6847d3f?backUrl=%2F06%2F10%3Fclass%3D10

IlognepxuBath B JIETCKOM
KOJIJICKTHBE JIeJIOBYIO,
JpyXeo0Hyto atMochepy;
WNuunnunposatsh o0yu-cs K
00CYXIEHHIO, BBICKa3bIBAHUIO
CBOETO MHEHHSI, BEIpabOTKE CBOETO
OTHOIIIEHUS o TTOBOJY
MOJTy4aeMOi Ha YPOKE COLHaJIbHO
3HaYMMOM MH(POPMALNH;

Crpouts BOCIUTATEIbHYIO
JeSITeTbHOCTh c yaéToM
KYJAbTYPHBIX  Da3IM4Mil  JeTel,
TTOJIOBO3PACTHBIX 17§
WH/IUBUIYAIILHBIX 0COOEHHOCTEH;
[IpuBnekars BHHUMaHHE 00yd-cs K
[IEHHOCTHOMY aCIeKTy H3y4aeMBbIX
Ha YpOKE ABJICHUW, MOHATHUH,
MIpUEMOB;

AHanu3upoBartb peaibHOE



https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10%3Fclass%3D10

OOMEH BELIECTB U

https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-

COCTOSAHHEC OCII B y‘-Ie6HOM KJ1acCe;

HaxomnTe 1I€HHOCTHBIM AacHEKT
y4eOHOTO 3HAHUS W WH(POPMAIIWH,

0 HIPEBpAiCHIe o 1 6175040594802backUrl=062F06%2F10%3Fclass%3D10 = ofecnednBaTh ero MOHUMAHHE 1
OHCPrUH B KIICTKC HepeXKHBaHNE 00YJAFOINMICS;
OO6cyxnaTh, BHICKa3bIBaTh MHEHUE;
Haciencraenas [ToOyxnath 00y4-cs coOMOaaTh Ha
ypoKe TPUHIUIIBI y4eOHOit
7 I/IH(l)OpMaL[I/ISI u 9 05 httpS://IeSSOﬂ.edU.rU/IeSSOﬂ/OSb30833'2ed2'445b'b4ae' TUCITATIIMHBI 1 CAaMOOPTaHU3AITHH;
peanu3zauus e€ B ' 823f126b73d0?backUrl=%2F06%2F10%3Fclass%3D10 = CoTtpyaHH4aTh c JIPYTUMH
KJIETKE neaarorut4yeCKuMu pa6OTHI/IKaMI/I u
JIPyTAMU CTECUATUCTAMU B
pEIICHUH BOCITUTATENLHBIX 3371a4;
Crpouthb BOCIIUTATEIBHYIO
JEATENbHOCTD c y4éToM
KyJIbTYpHBIX  pa3iu4uil  JETEH,
MOJIOBO3PACTHBIX u
. WHIUBUAYATLHBIX 0COOCHHOCTEH;
3 JKU3HEHHBIN UK 5 1 https://lesson.edu.ru/lesson/a494c3ch-b7c7-4815-b7al- | TIpuenexkarh BHMMaHHE 0Oyd-csi K
KIJIETKH 155¢7245fdbf?backUrl=%2F06%2F10%3Fclass%3D10 = HEeHHOCTHOMY acHeKTy H3y4aeMbIX
Ha ypOKE SBJICHUN, TOHATHUH,
IIPUEMOB;
AHanM3upoBaTh peanbHOE
COCTOSIHUE JIeTT B YUeOHOM KJiacce;
Ctpoenue u HaxoauTh EHHOCTHBII acIeKT
9 Q)YHKHI/II/I 17 15 https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de- yqeﬁHQro 3HAHUS U PIHCI)OpMaI_[I/II/I,
b61e1484b48f?backUrl=%2F06%2F10%3Fclass%3D10 = obecnednBarh €ro MOHUMaHHUE U
OpraHu3MOB nepexuBaHue 00yUYaroIUMUCS;
HpHBnequHe BHUMAHUA
p IIKOJILHUKOB K IIGHHOCTHOMY
10 AMHOACHHC 1 8 15 https://lesson.edu.ru/lesson/44d23e03-5225-4¢e6f-a455- | ACHCKIY H3YHaeMbIX Ha ypokax
pasBuTHe ' 55090843db9%backUrl=062F06%2F10%3Fclass%3D10 | *>CHHA, OpranHsais ux paGots!
OpraHHU3MOB C  Toly4aeMOH  Ha  YpOKe

COLIMAJIBHO 3HAYUMOU
uHQOpMaIeli — WHHIMUPOBAaHUE



https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10%3Fclass%3D10

11

12

13

I'eneTnka — Hayka
0
HACJIEICTBEHHOCTHU
Y U3MEHYMBOCTHU
OpPraHU3MOB

3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTH

3aKOHOMEPHOCTH
U3MEHYHUBOCTHU

10

0.5

https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-
291d41ed37f8?backUrl=%2F06%2F10%3Fclass%3D10

https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
1dd5857cf5bf?backUrl=%2F06%2F10%3Fclass%3D10

https://lesson.edu.ru/lesson/e1564a9¢c-0f9c-4060-abd6-
435067cecl4d?backUrl=%2F06%2F10%3Fclass%3D10

ee 0OCYXICHHMS, BBICKAa3bIBAHUS
yYallUMHCS CBOETO MHEHHUS IO ee
TIOBOJTY, BBIPAOOTKH CBOETO K HEl
OTHOIIECHHS,

Wuunnumnposats o0yy4-cst K
00CYXIEHHIO, BBICKa3bIBAHUIO
CBOETO MHEHHSI, BEIpabOTKE CBOETO
OTHOIICHHUS 1o MIOBOZLY
MOJIY4YaeMOil Ha ypOKE COLUAIBHO
3HAYMMON MHPOPMAITUH

IIpuBneuenue BHUMAaHUs
IIKOJBHUKOB K  IEHHOCTHOMY
aCHeKTy M3y4yaeMbIX Ha YpOKax
SIBICHUH, OpTraHu3alys UX paboThI
c [oJTy4aeMou Ha  ypOKe
COLIMAIIBHO 3HAYUMOM
nHpopMaLuel — WHULUUPOBAHUE
ee OOCYXICHHUS, BBICKa3bIBAHUS
YyYalIUMKCS CBOETO MHEHHS IO ee
MOBOJY, BHIPAOOTKH CBOETO K HEil
OTHOILIEHUS;

Bocnuranne CO3HaTEIILHOM
TUCIUILTUHBL  (YMEHUE  YUYHUTems
MOKa3aTh  BaXHOCTh  y4eOHO-
MO3HABATEILHON  JI€TEIBHOCTH,

y4aeOHOI u TPYyIOBOI
JACITUATIITUHBI).

[ToOyxnenue IIKOJIbHUKOB
co0oaaThb Ha ypOKe
OOIIETTPUHSTEIE HOPMBI
MOBEJICHHsI, MPaBUIa OOIIEHHS CO
CTapUINMHU (yuurensmu) u

CBEepCTHUKaMU  (IIKOJBHHUKAMH),
MPUHLKIBI YYeOHOW JTUCIUTLIMHBI
Y CaMOOPIraHHU3aIINH;



https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10%3Fclass%3D10

14 I'enetuka
qeJj0BeKa
15 Cenexus
OpTaHU3MOB
Buorexuonorus u
16 CUHTETUYECKAS
ouosorus
17 PesepBHOE Bpems
OBILIEE KOJIMYECTBO
YJACOB I10

[NPOTPAMME

102

https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-
7b6b48306d6b?backUrl=%2F06%2F10%3Fclass%3D10

0.5

https://lesson.edu.ru/lesson/6b01d235-ad83-4914-bcc6-
ab09d23d993a?backUrl=%2F06%2F10%3Fclass%3D10

https://lesson.edu.ru/lesson/65dadab7-fd15-4917-816-
833002b25d57?backUrl=%2F06%2F10%3Fclass%3D10

https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-
14aaee2f5897?backUrl=%2F06%2F10%3Fclass%3D10

13

Haxomute 1EHHOCTHBIM  acmekT
yueOHOro 3HaHUs W MH(OpMaNuy,
o0ecreynBaTh €ro IOHMMAaHHE U
IepexuBaHue 00yJaroIuMUCS;

OO6cyxnaTh, BHICKa3bIBaTh MHEHHUE;
[HoGyxnath 00y4-cst coOMOaTh HA
ypoKe TPUHIUIIBI y4eOHOit
JMCIUIUIAHBI ¥ CaMOOPTaHN3aIHY;

CorpynHu4aTh c JIPYTHMHA
neaarorut4yeCKuMu pa6OTHI/IKaMI/I u
JIpYTHMHA CTICIHAINCTAMHU B
peLIeHNH BOCIIMTATENIFHBIX 3a/1a4;

HpI/IBJ'ICLIeHI/IC BHUMAaHUA
IIKOJLHUKOB K IIEGHHOCTHOMY
ACIICKTY M3y4YaCMbIX Ha YpOKax
ﬂBHeHI/Iﬁ, opranusanus ux
paboTHI ¢ TOTy4YaeMoil Ha ypoKe
COLMAJIbHO 3HAUUMOM
uHpOpMaIUeH — MHUIIMUPOBAHUE
ee 00CYXIeHUs, BBICKa3bIBAHUS
yYaIlIIMHUCS CBOETO MHEHHUSI T10 ee
MOBOJ1Y, BEIPAOOTKH CBOETO K HEH
OTHOIIICHMUS,



https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/6b01d235-ad83-4914-bcc6-ab09d23d993a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/6b01d235-ad83-4914-bcc6-ab09d23d993a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/65dadab7-fd15-4917-81f6-833002b25d57?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/65dadab7-fd15-4917-81f6-833002b25d57?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10%3Fclass%3D10

11 KJIACC

HauMenoBanue

KoanuecTBO 4acoB

JesITeJIbHOCTH YYHUTEJISI € y4eTOM

Ne JuieKTpOHHbIE (LU pOBbIE) Goei
a3/1eJ10B U TeM a0o4eil mporpaMmsl
1w/ p Beero Koutposnbnbie IlpakTuyeckne 06pPA30BATEIbHBIE PECYPChI p porp
nporpamMmmasl padoTsI padoTsI BOCIIMTAHM S
VYcraHoBieHne JIOBEPUTEITBHBIX
OTHOILICHUH MEXIYy YYUTEIEM H €ro
3apoxeHue u YUCHUKAMH, CIIOCOOCTBYFOIIMX
pasBHTHE https://lesson.edu.ru/lesson/08680ea9- TO3HTHBHOMY BOCIIPHSTHIO
SBOJTIOLHOHHBIX 4 24b5-4073-9c88- ydamumucs TpeGOBaHMH U MPOCHO
N 78991a88f00c?backUrl=%2F06%2F11%3 @ yuuTens, NPUBICYCHUIO WX BHUMAaHHS
HPEACTABJICHUH B Fclass%3D11 K 00CykaaeMoii Ha ypOKe
Oouooruu uH(MOpMAIIUH, aKTUBH3AIUH ux
MO3HABATEJIbHOMN JEATEIBHOCTH;
HpI/IBJ'Ie‘IeHI/Ie BHHUMAaHUA HIKOJIBHHUKOB
K HECHHOCTHOMY aCIICKTY M3y4aCMbIX Ha
https://lesson.edu.ru/lesson/132b9d46- ypoKax sBICHHH, OpraHM3allus HX
MUKPO3BOIIOLUS 1 14 5 14d0-49ca-afeb- paboTel ¢ monyqaeMoif Ha ypoke
N COIMAIHO 3HAYMMOW HH(opMaIen —
&8 pesysTaThl 1f9ed6131a0a%hackUrl=062F06%2F11%3 | ™ (opman
WHUIMUPOBAHHE  e¢  OOCYKIeHUs,
Fclass%3D11 BBICKA3bIBaHHUS
YYaIlIUMUCS ~ CBOETO
MHEHHUSI TI0 €€ TIOBOJY, BBIPAOOTKH
CBOET0 K HEM OTHOIIICHHUS;
Bocnuranue CO3HATEIBbHOU
JMCUHUILTAHBI (ymeHue  yuuTens
MOKa3aTh BaKHOCTD y4eOHO-
https://lesson.edu.ru/lesson/864a61a0- TI03HABATEILHOH ACATEINBLHOCTH,
Maxpo3BOIIOLUS 1 660e-4da2-ald6- y4eOHO¥ 1 TPY/I0BOH AUCLATUTHHBI).
6 [oOyxaeHue MKOIBHUKOB COOIIOAATH

€€ pe3yabpTaThl

399d3badc168?backUrl=%2F06%2F11%3

Fclass%3D11

HA ypOKEe OOLIENPHHSATHIE HOPMBI
MOBE/ICHUS, TpaBWia OOMIEHHS CO
CTapUIMMHU (yuurensmu) u
CBEPCTHUKAMU (IWKOTBHUKAMH),
NPUHIMIB  Y9eOHON JTUCHUIUIMHBI U



https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/132b9d46-14d0-49ca-afeb-1f9ed6131a0a?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/132b9d46-14d0-49ca-afeb-1f9ed6131a0a?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/132b9d46-14d0-49ca-afeb-1f9ed6131a0a?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/132b9d46-14d0-49ca-afeb-1f9ed6131a0a?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/864a61a0-660e-4da2-a1d6-399d3badc168?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/864a61a0-660e-4da2-a1d6-399d3badc168?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/864a61a0-660e-4da2-a1d6-399d3badc168?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/864a61a0-660e-4da2-a1d6-399d3badc168?backUrl=%2F06%2F11%3Fclass%3D11

[Ipoucxoxaenue u

https://lesson.edu.ru/lesson/54f96a99-
57e3-4914-9da0-

caMOOpranmsanunu,

@opMUpPOBAaHUE YMEHHH M HaBBIKOB
OpraHu3allii  YYalllUMHCS ~ CBOEH
JIeSTeIbHOCTH (opranm3zamus
CaMOCTOSITETFHOW Pa0OOTHI yJamuxcs,

a3BUTHE )XKU3HU Ha 15 15
P ba9bad6f08892backUrl=%2F06%2F11%3Fc | COOMOACHHE TEXHHIH GE30NaCHOCTH H
SeMie . TUTMEHUYECKUX TPaBUJ, CBA3AHHBIX C
lass%3D11 OCaHKOM W opraHusanueil pabodero
MeCTa).
IlonnepxuBath B JETCKOM KOJUIEKTHUBE
JIEIOBYT0, TPYKeT00HyI0 atMochepy;
WantunposaTh o0y4-cst K
https://lesson.edu.ru/lesson/375dd554- 00CYIK/IEHHIO, BBICKA3bIBAHHIO CBOETO
099¢-409f-846a- MHEHHS, BBIPAOOTKE CBOETO
d d7backUrl=062F06%2F 119 OTHOLIEHUS 110 MOBOAY MOIy4aeMoU Ha
4¢30dc63346d?backUrl=%2F06%2F11%3 ypoke COLHATBHO SHAYIMOG
[Ipoucxoxnenue Fclass%3D11 HH(OPMAIIHIL,
YEJIOBEKa — 10 1 Ctpouts BOCIUTATEIbHYIO
AHTPOIIOTCHE3 https://lesson.edu.ru/lesson/4a3e94d7-80fe- = AEATENBHOCTh C YYETOM KyJIbTYPHBIX
4ae2-b0ch- pa3Iuuuil JETEeH, IOJIOBO3PACTHBIX H
607d35bebf80?backUrl=%2F06%2F11%3 ?{HHHBmyam’HHX OCOGeHHOCgem
Fclass%3D11 PUBJICKAaTb BHHUMAHHEC OOYy4Y-CiA K
INECHHOCTHOMY AaCIHCKTY H3Yy4YaCMbLIX Ha
YPOKE ABJICHUM, TOHATUINA, TPUEMOB;
AHaJ'II/ISI/IpOBaTI: pPCalIbHOC COCTOSHHC
€I B y‘l€6HOM KJIACCC,
DKOJIOTHS] — HayKa O Haxomuth [ICHHOCTHBIN aCIeKT
B3aHMOOTHOIIEHHSIX y4eOHOTrOo 3HaHWs W HWH(pOpMAIWH,
https://lesson.edu.ru/lesson/c10f35cc-3ef0- = obecnieuuBath  €ro  NOHMMaHWEe U
OpraHU3MOB U 6 i
3 0.5 49d0-aad6- [IEPEKUBAHUE 00YYAIOIIMUCS;
HaJIOpTraHU3MEHHBIX : PP
7P 4335c06736e0?backUrl=%2F06%2F11%3
creTem ¢ Fclass%3D11
OKpYKaroleun
cpenoit
Opranusmel 1 cpena 9 15 https://lesson.edu.ru/lesson/1fd47afe-5243- = O6cysxknaTh, BBICKa3bIBaTh MHEHHE;



https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c10f35cc-3ef0-49d0-aad6-4335c06736e0?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c10f35cc-3ef0-49d0-aad6-4335c06736e0?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c10f35cc-3ef0-49d0-aad6-4335c06736e0?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c10f35cc-3ef0-49d0-aad6-4335c06736e0?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/1fd47afe-5243-4246-bef4-fc0f4ee9b8a7?backUrl=%2F06%2F11%3Fclass%3D11

oOuTanus

OKoJIorus BUI0B 1

4246-bef4-
fcOf4ee9b8a7?backUrl=%2F06%2F11%3F
class%3D11

https://lesson.edu.ru/lesson/f3aef285-f353-
4682-8d76-

[loOyxnmate 00yd-cst coOmomaTh Ha

ypoKe MPUHIIMIIBL yaeOHOM
JMCHUIUIAHBI 1 CAaMOOPTaHN3aIHY;
CotpynHrU4ath c IPYTHMUA

neaarort4€CKuMu pa6OTHI/IKaMI/I nu
ApyruMu cCreuaJucTtaMyu B PEIICHUU
BOCIIUTATCIIBHBIX 3a1a4,

Crpouts BOCHIUTATEIHHYIO
JESITeNbHOCTE C YYETOM KYJIBTYPHBIX
pasnuymii JeTed, MONOBO3PACTHBIX U
MHIIVBHIYaJIbHBIX OCOOCHHOCTEH;

[lpuBnexars BHUMaHHE O00ydY-cI K

8 9 0.5
MOy JISILIUI 64b6298d1b4e?backUrl=%2F06%2F11%3 ' ICHHOCTHOMY acIleKTy HM3Yy4aeMBbIX Ha
Fclass%3D11 YPOKE SIBICHU, MOHATHI, TPUEMOB;
AHaIM3UPOBATh PEATbHOE COCTOSIHUC
JIeN B y4eOHOM KJ1acce;
Okonorus https:/lesson.edu.ru/lesson/7fa478ec-6590- = HaxomuTh NeHHOCTHBIH aceKT
COOBIIECTB 4830-9ece- y4eOHOTro 3HaHWA U HH(POpMaIInH,
9 ’ 12 0.5 P
DKOJIOrHUecKHe 296057711e072backUrl=%2F06%2F11063 | COCCHCUHBATE ET0 HOHMMAHIE i
MepeKUBaHNE 00YIAIOIIUMUCS,
CUCTEMBI Fclass%3D11
HpI/IBJ'Ie‘IeHI/Ie BHUMAHHUS IIKOJIBHUKOB
K HECHHOCTHOMY aCHCKTY M3y4aCMbIX Ha
B https:/lesson.edu.ru/lesson/1a9cc5eb-5f59-  YPOKaX — ABICHHH, OpraHM3alMi —HX
nocdepa — 447a-93b2- paboThl € MOJdydaeMoil Ha ypoke
10 0 6 i i —
riobaibHas 73ab470085687backUr|=062F06%2F11%3 | COWMMIPHO 3HAMMMON MudopMaimei
HKOCUCTEMA %3D11 HWHULIMUPOBAHHUC €c 06cy>KﬂeHI/I5[,
Fclass%3D11 BBICKA3bIBAHUSI ~ YYAIUMHUCS ~ CBOETO
MHEHHsI 10 €€ TIOBOXY, BBIPAOOTKH
CBOCTO K HEHl OTHOIIICHHUS;
https://lesson.edu.ru/lesson/49e6ffd1-eedf- = MuauumuposaTh o0yy4-cst K
11 Yenosek u 5 43b2-8d0b- 0OCYK/ICHHIO, BBICKAa3bIBAHHIO CBOETO

OKpYy Karolas cpenia

f2f170126ffb?backUrl=%2F06%2F11%3F
Class%3D11

MHEHHSI, BEIpa0OTKE CBOETO
OTHOIIIEHUS 110 HOBOY MOJy4aeMOl Ha



https://lesson.edu.ru/lesson/1fd47afe-5243-4246-bef4-fc0f4ee9b8a7?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/1fd47afe-5243-4246-bef4-fc0f4ee9b8a7?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/1fd47afe-5243-4246-bef4-fc0f4ee9b8a7?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/f3aef285-f353-4682-8d76-64b6298d1b4e?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/f3aef285-f353-4682-8d76-64b6298d1b4e?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/f3aef285-f353-4682-8d76-64b6298d1b4e?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/f3aef285-f353-4682-8d76-64b6298d1b4e?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb?backUrl=%2F06%2F11%3Fclass%3D11

12

Pe3epBHOE Bpems

ypoKe COIIMAITLHO
nHpOpMaIIH

3HAYUMO

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102

7.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

KoaunuyecTBO 4acoB

Ne JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTebHbIE
Tema ypoka Kontpoabsubie IIpakruyeckue
n/n Bcero pecypcbl
padoThI padoThI
1 buosorus kak KOMIUIEKCHAsI HayKa U KaK 1 https://lesson.edu.ru/lesson/5¢523154-8bfa-4fdf-bdf8-
4acTh COBPEMEHHOTO OOIIECTBA fb62770d3862?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-

2 JKuBBIe cCTEMBI M NX CBOMCTBA 1 9aed-
638dd73a0475?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/15bc113d-cab1-4730-

3 YpoBHEBas opraHu3anus >KUBbIX CUCTEM 1 8ca3-
8c3862e30f75?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/070c3elb-ed0e-4857-

4 Hctopust OTKpBITUS U U3YUYEHUS KIIETKH. 1 8bee.

Kaerotmast Teopus d5758b8ba098?backUrl=%2F06%2F10%3Fclass%3D10
Metoasl MOJNEKYJISIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
5 «3y4yeHune MeTo10B KJIETOYHON OHOJIOTHH 1 05
(xpomatorpadusi, snextpodopes,
muddepeHmanbHoe HeHTpU(yTrupoBaHue,
ITLIP)»
https://lesson.edu.ru/lesson/f0169498-8927-400e-

6 XUMHYECKUH COCTaB KICTKH 1 81b5-
27a76afed81b?backUrl=%2F06%2F10%3Fclass%3D10

7 MuHepaibHbIe BEIIECTBa KIETKU, UX 1

Ouosorunueckas POJIb



https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10%3Fclass%3D10

Opranudeckue BemecTBa KIEeTKH —
oenku. JlaboparopHas pabota

https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-

[IpakTuueckas padora «M3yuenue

8 0.5 8760-
OHa eHre OEJIKOB C IIOMOIIBI0
«OOHapyseHHe OeIKOB ¢ NOMOLLE 2a9e2f77c89c?backUrl=%2F06%2F10%3Fclass%3D10
KaueCTBEHHBIX PEAKITUI»
. https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-
9 CsoiicTBa, ki1accuduxanys u pyHkuuu 8760
OenKko
JKOB 2a9e2f77c89c?backUrl=%2F06%2F 10%3Fclass%3D10
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-
Opranndeckue BemecTBa KISTKH —
10 9ead-
YHICBOIBI a15ec719c673?backUrl=%2F06%2F 10%3Fclass%3D10
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-
Opranuyeckue BemecTBa KIeTKH —
11 9ead-
JTATTHBT a15ec719c673?backUrl=%2F06%2F10%3Fclass%3D10
Hyxneunossie kucinotel. JJHK 1 PHK.
y A https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-
JlaboparopHas pabota «lccrnenoBanue
12 0.5 9b17-
HYKJIEHHOBBIX KHACIOT, BBIAEICHHBIX U3
y » BRI 45c9608fa382?backUrl=%2F06%2F10%3Fclass%3D10
KJIETOK Pa3NIUYHBIX OPTaHU3MOB)
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-
13 Crpoenue u pynkuun ATO. Ipyrue 9b1p7 a L :
€03 ocda HT® -
Hykneosurpucocarer (HTD) 45c9608fa382?backUrl=%2F06%2F 10%3Fclass%3D10
CexsennpoBanue [JHK. Merozasl
14 T€HOMUKH, TPAHCKPUIITOMHUKH,
MIPOTEOMHKH
15 Metoabl CTpyKTypHOI OHOJIOTUI
https://lesson.edu.ru/lesson/a9152604-585b-4bf9-
16 Tunel knetok. [Ipokapuornyeckas Kierka 923c-
d6a9d6847d3f?backUrl=%2F06%2F10%3Fclass%3D10
17 CrpoeHune 3yKapuoTUYECKON KIIETKH. 05 https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-

b7ec-



https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10%3Fclass%3D10

CBOWCTB KJIETOUHOU MEMOpPaHbD»

3de0a656cf42?backUrl=%2F06%2F10%3Fclass%3D10

18

19

IToBepXHOCTHBIN anmapar KJICTKH

OnHoMeMOpaHHbIE OPTaHOUIBI KIETKH.
[IpakTuueckas padota «M3ydenue
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KIIETKaxX»

0.5

20

[TonyaBTOHOMHBIE OpTraHOUIbI KJIETKH:
MUTOXOHJIpHH, TacTu bl JlabopaTopHas
pabota «VccnenoBaHue mia3Monnsa u
JETUIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

0.5

21

22

HememOpanHbIe OpTaHOUIBI KIETKH

Crpoenne u GyHKIUH S1Ipa

https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-
1270516b7afl1?backUrl=%2F06%2F10%3Fclass%3D10

23

24

CpaBHHTEIbHAS XapAKTEPUCTHUKA KIIETOK
sykapuot. JlabopaTopHas padora
«/3yueHune CTpOCHHS KIIETOK Pa3InIHBIX
OpPTraHU3MOBY

ACCUMUIISIIINS ¥ TUCCUMUIISALINS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHne KaTaIUTHICCKOW aKTHBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTaasbl)»

0.5

https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-
9168-
ceeab5el24e55?backUrl=%2F06%2F10%3Fclass%3D10

25

DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIETOYHOTO MeTabonmmu3Mma. JlaboparopHas
pabora «3yuenue pepMeHTaTUBHOTO
pacIeryieH s IepoKCHIa BOAOPOa B
PACTUTENBHBIX U JKUBOTHBIX KJIETKAX)

0.5

https://lesson.edu.ru/lesson/7185edc5-c76e-40b0-
89ac-
c96bd8787299?backUrl=%2F06%2F10%3Fclass%3D10



https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7185edc5-c76e-40b0-89ac-c96bd8787299?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7185edc5-c76e-40b0-89ac-c96bd8787299?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7185edc5-c76e-40b0-89ac-c96bd8787299?backUrl=%2F06%2F10%3Fclass%3D10

26

Benku-akTuBaTOpHI U OCIKH-UHTUOUTOPHI

27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-
97ac-
223ab66c24f7?backUrl=%2F06%2F10%3Fclass%3D10

28

29

30

31

32

33

dortocuntes

XemocuHTe3. JJaboparopHas padota
«CpaBHeHue mpoieccoB GOTOCHHTE3A U
XEMOCHHTE3a»

AHa3poOHBIE OpraHu3Mbl. Buibl
opoxenus. JlabopaTopHas pabora
«CpaBHeHHe MPo1IecCOB OPOKEHUS U
JIBIXaHUSD)

AspoOHBIE OpraHU3MBbL. JTaIlbI
9HEpPreTHYeckoro ooMeHa. JHeprus
MeMOPaHHOTr0 IpaJMeHTa MPOTOHOB.
Cunte3 AT®: Pabora nporonHoit AT®-
CUHTA3Bbl

O0001eHre U cCUCTEMATU3ALMS 3HAHUI 110

TeMe "OOMeH BEIIeCTB U MPEeBpaIleHHe

sHepruu B kietke" / KonrponbsHas pabora
no TeMe "OOMeH BEIIeCTB U MpeBpalieHIe

SHEPIUH B KJeTKe"

Peakiun MaTpUIHOT'O CUHTE3a

0.5

https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-
97ac-
223ab66c24f7?backUrl=%2F06%2F10%3Fclass%3D10

https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-
97ac-
223ab66c24f7?backUrl=%2F06%2F10%3Fclass%3D10

34

35

TpaHcKkpunus — MaTPpUYHBIA CHHTE3
PHK

Tpancnsauus u e€ srarbl



https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10%3Fclass%3D10

KonupoBanue amunokucinot. Poib

36 pubocoM B OMoCHHTE3E OenKa
37 Opranuzanus reioMa y mpoKapuoT u
AYKapHoT
38 MouteKyIsipHbIE MEXaHU3MBbI YKCITPECCUHI
TE€HOB Y SyKapuoOT
Bupycel — HexsieTouHble GOpMBI KU3HU U https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-
39 obsuraTHbIe MapasuThl. [IpakTHyeckas 0.5 bbc5-
pabota «CoziaHue MOJIeNId BUPYCa» 4c86e312fb15?backUrl=%2F06%2F10%3Fclass%3D10
40 BupycHble 3a00eBaHUs Y€I0BEKa,
JKUBOTHBIX, PACTCHUI
41 HanorexHonornu B OMOJIOTUY U MEIULIMHE
42 JKu3HeHHBIN UK KIETKHA
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-
43 Marpuunsrii cunre3 JJHK b4ae-
823f126b73d0?backUrl=%2F06%2F10%3Fclass%3D10
Xpomocomsl. JIlaboparopHast pabota
44 «M3ydyeHune XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»
https://lesson.edu.ru/lesson/a494c3cb-b7¢7-4815-
45 Jlenenue KJI€TKH — MHUTO3 b7al-
155c¢7245fdbf?backUrl=%2F06%2F10%3Fclass%3D10
Tunsl kneTok. KapnokuHes u IUTOKUHE3.
Perynsius ®KU3HEHHOTO [IUKIIA KIETOK.
46 JlaGopatopHas paborta «Habnronenue 0.5
MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa TyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 O06o01IeHrne 1 cucTeMaTr3aIs 3HaH|H 110



https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10%3Fclass%3D10

temaMm "Hacnencrsennas uHpopmanus u
peanuzanus ee B kietke", "JKu3HeHHbIH

ki kietkn" / KontposbHas paboTta mo
teme "Peakiiuu MaTpudHOro cuHTe3a"

https://lesson.edu.ru/lesson/387b2669-fa96-450b-

48 Opranu3Mm Kak eIuHOE 11eJI0e bd73-
le7a543ee995?backUrl=%2F06%2F10%3Fclass%3D10

49 Tkanu pacrenuil. Jlaboparopnas pabota 05
«3ydyenue TkaHel pacTeHUIN» '
TxaHM KUBOTHBIX U YEJOBEKA.

50 JlaboparopHas pabota «3ydueHue Tkanen 0.5
AKHUBOTHBIX)»
Opranel. CucTeMbl OPraHos.

51 JlaGopaTtopnast pabora «3yuenue 0.5
OpraHOB IIBETKOBOTO PACTEHHSDY

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHn3MOB

94 [Inutanue oprann3zMoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TuimeBapuTenbHas cucTemMa yelloBeka

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue M03BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB

59 KpoBeHocHas cructema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Beinenenune y opranusmMoB

61 3amuTa y OpraHu3MOB




62

HNMmyHHas cuctema 4enoBeka

Pa3znpaxxuMocTs 1 perymisuus y

63
OpraHu3MoOB
64 ['ymopanbHast peryisius 1 SHAOKpUHHAs
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 DOPMBI PASMHOKEHIS OPraHH3MOB https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
559e9d843db9?backUrl=%2F06%2F10%3Fclass%3D10
66 TostoBoe pasMHOKeHIe https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
559e9d843db9?backUrl=%2F06%2F10%3Fclass%3D10
67 Meiios https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-
eab1c182d9b8?backUrl=%2F06%2F10%3Fclass%3D10
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MIOJIOBBIX KJIETOK. JIabopaTopHas pabora 05 https://lesson.edu.ru/lesson/9073485f-d2b8-4ee6-9f26-
«3y4yeHue cTpoeHus MOJNIOBBIX KIETOK Ha 095b6ec2b651?backUrl=%2F06%2F10%3Fclass%3D10
FOTOBBIX MUKPOIPENapaTax»
69 NunuBuayanpHOE pa3BUTHE OPraHU3MOB https://lesson.edu.ru/lesson/dcc6bc50-dbea-40b5-be88-
— OHTOTEHE3 e08551b8dbe9?backUrl=%2F06%2F10%3Fclass%3D10
70 3akyaJKa OpraHOB U TKaHEH U3
3apOJBIILIEBBIX JINCTKOB
Poctn Pa3sBUTHUEC ) KUBOTHLBIX.
71 JlaboparopHas paboTa «BrisiBieHue 05
IIPU3HAKOB CXOJCTBA 3apOAbIIIEH
MMO3BOHOYHBIX YKUBOTHBIX)
PazmHoXeHue 1 pa3BUTHE pACTCHUH.
79 JlaGopaTtopnast pabora «CtpoeHue 05
OpPraHOB Pa3MHOXKEHUS BBICIINX
pacTeHumn»
73 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110



https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/9073485f-d2b8-4ee6-9f26-095b6ec2b651?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/9073485f-d2b8-4ee6-9f26-095b6ec2b651?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/dcc6bc50-dbea-40b5-be88-e08551b8dbe9?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/dcc6bc50-dbea-40b5-be88-e08551b8dbe9?backUrl=%2F06%2F10%3Fclass%3D10

teme "CTtpoeHue u pyHKIIUN OpraHu3MoB"
/ KonTposbHas paboTa 1o teme
"Ctpoenue u GyHKIIMH OPTaHU3MOB"

I/ICTOpI/IH CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKU KaK HAYKHU. OCHOBHBIE TTOHATHSA

https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-

74 ¥ CUMBOJIBI TeHeTUKU. JlabopaTopHas 0.5 9905-
pabora «JIpo3zoduna kak 00BEKT a91d41ed37f8?backUrl=%2F06%2F10%3Fclass%3D10
TEHETUYECKUX HCCIICTOBAHUI
3aKOHOMEPHOCTH HACJIEAOBAHUS
pU3HAKOB. MOHOTHOpUIHOE https://lesson.edu.ru/lesson/da2765cd-a327-4526-
75 ckpeuruBanue. [Ipaktuueckas padbora 0.5 bef3-
"N3y4yeHue pe3yibTaToB MOHOTUOPUTHOTO 7eccle3cd9c4?backUrl=%2F06%2F10%3Fclass%3D10
CKpeIIUBaHus y 1p0o30(uist"
76 LuTosnornyeckrue OCHOBBI
MOHOTUOPHUAHOTO CKPEIIUBaHUS
77 AHanmu3upyolee CKpeuuBaHue.
Henonnoe nomuHupoBanue
JluruOpuaioe ckpeunpate. https://lesson.edu.ru/lesson/67987237-3081-4683-
78 [TpakTnyeckas padora «3yueHnue 05 970c.
Pe3y/ITATOB AUTHOPHHOTO CKpCLIHMBaHHA 1dd5857cf5bf?backUrl=%2F06%2F10%3Fclass%3D10
y Ip0o30(pHIIBDY
https://lesson.edu.ru/lesson/67987237-3081-4683-
79 [{uTonmornyeckue OCHOBBI AUTUOPUTHOTO 970c-
CRpelBamA 1dd5857cf5bf?backUrl=%2F06%2F 10%3Fclass%3D10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-
80 CrerieHHOE HaclieJIOBaHHUE TTPU3HAKOB b5al-
3f990c9478007?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-
81 XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH

aba8-



https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10

eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10

82 I'enernka momna
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-
83 I'eHOTHII KaK IIEJIOCTHAS CHCTEMA abd6-
435067cecl4d?backUrl=%2F06%2F10%3Fclass%3D10
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHui, ®UBOTHBIX U YEJIOBEKA
85 N3meHunBOCTh NpU3HAKOB. BubI
M3MEHUYHUBOCTH
86 MonudukarmonHas U3MEHIHBOCTh
BapuauunoHHbI psia U BapUallMOHHAs
KpuBas. JJaboparopnas padota
87 «HccnenoBaHue 3aKOHOMEPHOCTEN 05
MO T (DUKAITMOHHOW N3MEHUYUBOCTH.
ITocTpoeHnne BapuallMOHHOTO psia U
BAPUALMOHHON KPUBON»
88 I'eHoTHUNIMUECKast HK3BMEHYMBOCTb.
KomOnHaTuBHAsI ”3MEHIMBOCTD
MyTanmuoHHasi U3MEHYUBOCTb.
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-
89 [TpakTnyeckas padora «MyTtanuu y 05 b97d-
APO30GUILI (HA rOTOBEIX 867165598966 ?backUr|=%2F06%2F10%3Fclass%3D10
MUKpOIIpenaparax)»
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-
90 3aKOHOMEPHOCTH MYTAIl[HIOHHOTO b97d-
MpoNECCa. IMMIEHETHKE H SIHTCHOMHKA 867165598966 ?backUr|=%2F06%2F10%3Fclass%3D10
O00011eHne U cUcTEMAaTU3aLMS 10 TEME https://lesson.edu.ru/lesson/6a38d511-747b-4d01-
91 "I'eneTnka - HayKa 0 HACJIEJACTBEHHOCTH U 0.5 baf6-

M3MEHYUBOCTH OpraHu3MoB" /

5b3d8a795f3b?backUrl=%2F06%2F10%3Fclass%3D10



https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/6a38d511-747b-4d01-b4f6-5b3d8a795f3b?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/6a38d511-747b-4d01-b4f6-5b3d8a795f3b?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/6a38d511-747b-4d01-b4f6-5b3d8a795f3b?backUrl=%2F06%2F10%3Fclass%3D10

KontponpHas padora no teme "['eneruka"

I'eneruka yenoseka. [IpakTruueckas

92 paborta "CocraBieHHe U aHAIIN3 1
poaociaoBHOMN"
93 MeTtoabl MEAUIIMHCKON T€HETUKHU 1
3Ha4YeHrEe METUIIMHCKON TeHETUKH B
94 MpPEeIOTBPALIEHUH U JICUCHUH 1 0.5
TEeHEeTUYECKUX 3a00JIeBaHMI YeIOBeKa
OCHOBHBIE TIOHSTHS CEICKIIHH.
JaBopatopras paGota "Hi3ydeHue CopToB https://lesson.edu.ru/lesson/6b01d235-ad83-4914-
95 . 1 0.5 bccé-
KYITYPHPIX pACTCHIIH H HOPOA ab09d23d993a?backUrl=%2F06%2F10%3Fclass%3D10
JIOMAIITHUX KUBOTHBIX
Metoabl CeICKIIMOHHON pabOTHI. https://lesson.edu.ru/lesson/65dadab7-fd15-4917-
96 JlaboparopHas pabota "M3ydeHue 1 81f6-
METOJIOB CEJIEKIIUU pacTeHun" 833002b25d57?backUrl=%2F06%2F10%3Fclass%3D10
JlocTrKeHHs CeneKkIuu pacTEHU U https://lesson.edu.ru/lesson/65dadab7-fd15-4917-
97 *KUBOTHBIX. [IpakTHueckas pabora 1 81f6-
"IIpuBuBKa pacTeHHi" 833002b25d57?backUrl=%2F06%2F10%3Fclass%3D10
08 CoxpaHeHue, n3ydeHne 1 UCII0JIb30BaHHE 1 05
TeHETHYECKUX PECYPCOB
buotexHoiorus Kak Hayka u 0Tpacib
99 npou3BojicTBa. [IpakTudeckas padora 1
"N3ydeHne 0ObEKTOB OMOTEXHOJIOTHH"
100 OCHOBHBIE HaNpaBJIEHUSI CHHTETHUECKHUI 1
Oouosoruun
101 XpOMOCOMHas ¥ TE€HHasl NHXEHEPUs 1
102 MenuuuHckre OMOTEXHOJIOTHHI 1
OBUIEE KOJIMYECTBO YACOB I10 102 13.5



https://lesson.edu.ru/lesson/6b01d235-ad83-4914-bcc6-ab09d23d993a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/6b01d235-ad83-4914-bcc6-ab09d23d993a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/6b01d235-ad83-4914-bcc6-ab09d23d993a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/65dadab7-fd15-4917-81f6-833002b25d57?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/65dadab7-fd15-4917-81f6-833002b25d57?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/65dadab7-fd15-4917-81f6-833002b25d57?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/65dadab7-fd15-4917-81f6-833002b25d57?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/65dadab7-fd15-4917-81f6-833002b25d57?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/65dadab7-fd15-4917-81f6-833002b25d57?backUrl=%2F06%2F10%3Fclass%3D10

[NPOTPAMME




11 KJIACC

KoaunuyecTBO 4acoB

Ne JJIeKTPOHHBbIE HU(PPOBBbIE 00pa3oBaTebHbIE
Tema ypoka KonTtponbnbsie  IIpakTnuyeckue
n/n Bcero pecypcbl
padoTbI padoThbI
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-

1 OpoonionHas Teopust Y. JlappuHa 1 ae8c-
1a4a8ea05f95?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-

5 JIBUOKyIIIME CUIIBI HBOJIIOLIMM BUJIOB 110 1 i

Y. a
Hapsuiy 268ad583c02?backUrl=%2F06%2F11%3Fclass%3D11
bops6a 3a cymecTBoBaHue, https://lesson.edu.ru/lesson/304a891f-8df8-4b19-

3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 9753-

0T6op 8f3275cae0f6?backUrl=%2F06%2F11%3Fclass%3D11
. https://lesson.edu.ru/lesson/7a22c0f1-1169-4450-
dopMHUpoBaHUE CHHTETUICCKOM

4 1 8585-

€0 3BOJIIO
TCOPHH IBOTHOIIH b2ad01be75af?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/85e9b260-0018-458a-

5 DTansl SBONIOIMOHHOTO MpoIliecca: 1 9676

MHKPOIBOJTIOIHA 1 MAKPOIBOTHOTHA 286103e5af16?backUrl=%2F06%2F 11%3Fclass%3D11
https://lesson.edu.ru/lesson/al156d7a4-2580-4f23-
[Tomynsmus — 3neMeHTapHas
6 1 al77-
CHHHHIIA SBOITIOMHH 188444da1572?backUrl=%2F06%2F11%3Fclass%3D11
3aKOH TEHETHYECKOTO PaBHOBECHS
JIx. Xapmau, B. Baita6epra.
7 Jlaboparopnast pabota «BrisBienne 1 0.5
M3MEHYUBOCTH Y 0COOEH OJTHOTO
BUIA»
8 DneMeHTapHbIe (PaKTOPHI IBOTFOIIAN 1



https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11%3Fclass%3D11

OS¢ dexrt ocnoBaremnst. dpdexr

MHKPOIBOJJIIOLUA

o OyTBUTIOUHOTO TOPJIBILIKA
10 Murpauuu. U305y nomyisauuin:
reorpaduueckas, OnoIornIecKas
. https://lesson.edu.ru/lesson/304a891f-8df8-4b19-
11 EcrecTBenHnslit oT00p — 9753
HANPABIAOUIHH (GaKTOp SBOTOUHH 8f3275¢ae0f6?backUrl=%2F06%2F11%3Fclass%3D11
12 [TostoBoit 0TOOP
[Iprcnoco0aeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOJIFOLIUH. https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-
13 JlaGopatopHnas pabora «3yuenue 0.5 a371-
apoMop(h030B ¥ HINOANATITAIIUH Y 6€90263cb6597?backUrl=%2F06%2F11%3Fclass%3D11
pacTeHUM U KUBOTHBIX)»
[Tpumeps! npucnocobaeHu y
OpraHu3MoB: MOP(OIOTUYECKHE,
¢busnonornyeckue, OMOXUMHUECKUE, https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-
14 noBeneHvyeckue. JlabopatopHas 0.5 a371-
pabora «IIpucnocobnenus 6€90263cb659?backUrl=%2F06%2F11%3Fclass%3D11
OpPTaHU3MOB M UX OTHOCHTEIHHAS
1IETIECO00PA3ZHOCTHY
Bup, ero kpurepuu u CTpyKTypa. https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-
15 Jlaboparophnast pabora «CpaBHeHHE 05 ac1s.
BILIOB 110 MOP(OTIOTHIeCKOMY £48043f0bdfe?backUrl=%2F06%2F11%3Fclass%3D11
KPUTEPUIO)»
16 CrpykTtypa Buza
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-
17 BunooOpa3oBaHue kak pe3ynbTar el

f48043f9bdfe?backUrl=%2F06%2F11%3Fclass%3D11



https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11%3Fclass%3D11

CBs13p MUKPO3BOJIIOLIMY U

18 AMUAEMUOJIOTHH
Makpo3Bosronus. https://lesson.edu.ru/lesson/864a61a0-660e-4da2-
19 [TaleOHTOIOTMYECKHE METOIBI aldé-
HM3YYECHHUS DBOIIOLNHU 399d3badc168?backUrl=%2F06%2F11%3Fclass%3D11
20 buoreorpaduyeckue MeToab
W3YYEeHHUSI 3BOTIOIUN
DOMOpPHUOIOTHYECKHUEe U CPAaBHUTEIBHO-
21 Mopdonoruueckre MeTo1bl U3y4eHHUs
ABOJIIOLIMH
MoneKkyJIapHO-T€HETUYECKHUE,
22 OMOXMMHUYECKHE U MAaTEMaTHIECKHE
METO/]IbI U3yUYEHUS IBOJIOIUU
23 OO01mure 3aKOHOMEPHOCTH JBOJTIOIIHH
24 AnantuBHas paauaius.
HepaBHOMEPHOCTH TEMIOB BOJIOLUH
o5 Hay4nple TUTIOTE3BI TPOUCXOKACHUS
KU3HU Ha 3emiie
26 JloHay4HbIE MTPeJICTaBICHUS O
3apOXKICHUH KU3HH
97 OcCHOBHBIE 3TaIbl HEOPraHNYECKOM
HBOJIIOLIIH
28 ['umoTe3s! 3apoKACHNUS )KU3HA
HcTopus 3emMau 1 METOMBI €€
29 uzydenus. Jlaboparopnas pabota 05
«M3ydeHue 1 onrcaHue UCKOTIaeMbIX '
OCTaTKOB JIPEBHUX OPTaHU3MOBY
30 HavanpHble sTansl opraHuuecKon



https://lesson.edu.ru/lesson/864a61a0-660e-4da2-a1d6-399d3badc168?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/864a61a0-660e-4da2-a1d6-399d3badc168?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/864a61a0-660e-4da2-a1d6-399d3badc168?backUrl=%2F06%2F11%3Fclass%3D11

9BOJJIOINH

31

32

DBOIIONUS DYKAPUOT

OCHOBHBIE 3TaITbl BOTIOIUU
pactutensHOro Mupa. [IpakTrueckas
pabora «/3yueHue ocooeHHOCTEH
CTPOCHUS PACTCHUH Pa3HBIX OT/ICIOB)

0.5

33

OCHOBHBIC 3TAIIBI 9BOJJIOINHA
JKUBOTHOI'O MHpa

34

35

36

3BOJIIOIII/I$[ JKUBOTHBIX. HpaKaneCKas[
pabora «M3yduenne ocoOeHHOCTEH
CTPOCHUSA TO3BOHOYHBIX JXUBOTHBIX)»

Pa3BuTHe ku3HM Ha 3eMIIe 110 3paM U
nepuoiamMm

MaccoBble BBIMUPAHUS —
9KOJIOTUYECKHE KPU3HCHI ITPOILIIOrO

0.5

37

38

39

40

CoBpeMeHHBIN YKOTOTHYECKUIN
KpU3HUC, €T0 OCOOEHHOCTH

CoBpeMeHHas cuctema
oprannueckoro mupa. OCHOBHbIE
CHCTEMATHYECKUE TPYIIIIEI
OpraHu3MOB

O06o001IeHNEe U CHCTEMATH3ALIHS
3HaHU# 1o TeMaM "MUKpO3BOIIOLUSA U
ee pe3ynbTarhl”, "MakposBononus u
ee pe3ynbrathl"/ KonTponbHas padbora
o Teme "OBomonus"

AHTpOHOJ’IOFI/IH — HayKa O YCJIOBCKE

41

PazBuTue npenacraBieHuit o




MPOUCXOKIACHUHN YCIIOBCKA

MecTto denoBeka B cucteMe
opranuyeckoro mupa. Jlaboparopuas

42 pabota «M3yuyenue ocoOeHHOCTEH 0.5
CTPOCHUSI CKEJIeTa YellOBeKa,
CBSI3aHHBIX C TPSIMOXOKICHUEM
43 JIBYOKyIIIME CHITBI aHTPOIIOTEeHE3a
CooTHolieHre OMOJIOTHYECKUX U
44 COIMATBHBIX (haKTOPOB B
AHTPOIIOTEHE3e
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 [Taneorenerrka 1 najaeoreHOMUKa
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pacel. [IpakTuyeckas
48 pabota «/3ydeHHE IKOTOTHIECKUX 0.5
azanTanui 4eI0BeKay
49 MexIUCIUIUTMHAPHBIE METO/IbI
aHTPOIIOJIOTUHN
50 3apokIeHUE U Pa3BUTHE YKOJIOTUN
Mertoapb! akonoruu. JlabopatopHas
51 pabota «M3y4yeHne MeTo10B 0.5
HKOJIOTUIECKUX HCCIICIIOBAHUIN
59 3Ha4YeHHe KOJOTMUECKUX 3HAHUM IS
YeJI0BeKa
53 Okonorndeckue GaKTopsl
Abunornueckue Gaktopsl. CBeT Kak
54 HKOJIOTUYECKUH PaKTop. 0.5

JlabopaTtopHas pabota «BrisBiienne




MPUCIIOCOOTICHUN OPTaHU3MOB K
BIIUSTHUIO CBETa»

AbGunoTtnueckue GpakTopbl.
Temneparypa Kak SKOJOTHYECKUN
dakrop. JlaboparopHas pabora

95 . 1 0.5
«BrIsiBICHNE TIPUCTIOCOOICHUI
OpPraHU3MOB K BIHSIHUIO
TEeMIIEPATypb»
AbuoTtnueckue paxkropsl. BnaxxHocts
KaK 9KOJIOTUIECKUHN (haKTop.
56 Jlaboparopuas pabota 1 0.5
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT OOUTAHUSD)
o7 Cpensl 0OuTaHUS OPraHU3MOB 1
58 buonornueckue puTMbl 1
59 XKuzHeHnHble pOpMBI OPraHU3MOB 1
60 buotnueckue hakTopsl 1
3HavyeHHe OMOTUYECKUX
61 B3aUMOJCUCTBUH JUIs CyLIECTBOBAHUS 1
OpPraHU3MOB B cpeJie 0OUTaHUs
https://lesson.edu.ru/lesson/d37f471c-f86e-4527-
DKOJIOTHYECKHUE XapaKTEPUCTUKU
62 1 befl-
HOTYIBIHIH bdfc3c2c3fdf?backUrl=%2F06%2F11%3Fclass%3D11
OcHOBHBIE OKA3aTENU NOMYJISLNN: https://lesson.edu.ru/lesson/d37f471c-f86e-4527-
63 YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAA 1 befl-
H MOJIOBas CTPYKTYypa bdfc3c2c3fdf?backUrl=%2F06%2F11%3Fclass%3D11
64 OcHOBHBIE TIOKA3aTEU TOMYJISIINN: 1 https://lesson.edu.ru/lesson/d37f471c-f86e-4527-

POXKIaeMOCTh, IPUPOCT, TEMIT POCTA,

befl-



https://lesson.edu.ru/lesson/d37f471c-f86e-4527-bef1-bdfc3c2c3fdf?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d37f471c-f86e-4527-bef1-bdfc3c2c3fdf?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d37f471c-f86e-4527-bef1-bdfc3c2c3fdf?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d37f471c-f86e-4527-bef1-bdfc3c2c3fdf?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d37f471c-f86e-4527-bef1-bdfc3c2c3fdf?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d37f471c-f86e-4527-bef1-bdfc3c2c3fdf?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d37f471c-f86e-4527-bef1-bdfc3c2c3fdf?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d37f471c-f86e-4527-bef1-bdfc3c2c3fdf?backUrl=%2F06%2F11%3Fclass%3D11

CMCPTHOCTH, MUI'PALIUA

bdfc3c2c3fdf?backUrl=%2F06%2F11%3Fclass%3D11

DKoJIOrHYecKasi CTpyKTypa

https://lesson.edu.ru/lesson/f3aef285-f353-4682-

65 8d76-
ToTyJALIH 64b6298d1b4e?backUrl=%2F06%2F11%3Fclass%3D11
66 JluHaMuKa OMYJISIUU U €€
perysus
67 KpuBsle pocta uncieHHOCTH
nomy sy, KpuBbie BBDKUBAHUS
DKOoJIOornuecKas HUIlla BUA.
68 JlaGopatopHnas pabora 05
«IIpucrnocobnenust cemsiH pacTeHui K
pacceneHuIo»
69 Bupa kak cucrema nomyssnuit
20 3aKOHOMEPHOCTH MOBEJICHUS U
MUTPAIUi KUBOTHBIX
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-
Coo0111ecTBO OPraHU3MOB —
/1 bc73-
Guoneros 8991f6efdc7b?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-
72 DKocucTeMa Kak OTKpPbITasi cucTeMa adf9-
520525b609aa?backUrl=%2F06%2F11%3Fclass%3D11
73 KpyroBopoT BemiecTB 1 HOTOK
SHEPTUU B SKOCUCTEME
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-
74 OCHOBHBIE TTOKa3aTEIU IKOCUCTEMBI 99fa-
10cef05e1d95?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-
75 DKOJIOTHYECKUE TTUPAMUJIBI

adf9-



https://lesson.edu.ru/lesson/d37f471c-f86e-4527-bef1-bdfc3c2c3fdf?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/f3aef285-f353-4682-8d76-64b6298d1b4e?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/f3aef285-f353-4682-8d76-64b6298d1b4e?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/f3aef285-f353-4682-8d76-64b6298d1b4e?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11%3Fclass%3D11

520525b609aa?backUrl=%2F06%2F11%3Fclass%3D11

https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-

76 W3menenus cool11ecTB — CyKIECCUH 99fa-
10cef05e1d95?backUrl=%2F06%2F11%3Fclass%»3D11
[Ipupoanbie 3KOCUCTEMBI. https://lesson.edu.ru/lesson/dcd861ab-41f5-4fdd-
77 DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMBI 9289-
MOpEH 1 OKEaHOB Sbabflea91dc?backUrl=%2F06%2F11%3Fclass%3D11
[IpupoHBIE 3KOCUCTEMBI. https://lesson.edu.ru/lesson/dcd861ab-41f5-4fdd-
78 DKOCHCTEMBI TYHAP, JIECOB, CTEIEH, 9289-
ITyCTBIHb Sbabflea9ldc?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c97f7a21-0434-4d62-
79 AHTpPONIOT€HHBIE HIKOCUCTEMBI 860a-
€7926c6a75b5?backUrl=%2F06%2F11%3Fclass%3D11
Ypboakocucremsl. [IpakTudeckas
80 pabota «3ydyeHue u onucaHue 0.5
ypOOIKOCHUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHHS https://lesson.edu.ru/lesson/7b5d33d5-1cfb-47db-
81 OCHOBHBIX B3aMMOICHCTBUH 807e-
OpPraHu3MOB B 9KOCHCTEMaxX 85928f9110ee?backUrl=%2F06%2F11%3Fclass%3D11
MexaHU3MBI BO3JCHCTBHUSI
3arpsiI3HEHUH pa3HBIX TUIIOB HA
82 CyOOpraHM3MEHHOM, OPTAHU3MEHHOM,
MOMYJSIIMOHHOM U SKOCUCTEMHOM
YPOBHSX
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-
83 buocdepa — obuieruianerapaas —
oboxoria Semn 73ab470d8568?backUrl=%2F06%2F11%3Fclass%3D11
84 VYuenne B. U. Bepnaackoro o https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-

ouocdepe

93b2-



https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/dcd861ab-41f5-4fdd-9289-5babf1ea91dc?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/dcd861ab-41f5-4fdd-9289-5babf1ea91dc?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/dcd861ab-41f5-4fdd-9289-5babf1ea91dc?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/dcd861ab-41f5-4fdd-9289-5babf1ea91dc?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/dcd861ab-41f5-4fdd-9289-5babf1ea91dc?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/dcd861ab-41f5-4fdd-9289-5babf1ea91dc?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c97f7a21-0434-4d62-860a-e7926c6a75b5?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c97f7a21-0434-4d62-860a-e7926c6a75b5?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c97f7a21-0434-4d62-860a-e7926c6a75b5?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11%3Fclass%3D11

73ab470d8568?backUrl=%2F06%2F11%3Fclass%3D11

3aKOHOMEPHOCTH CYIIECTBOBAHUS

https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-

85 9cc2-
Ouocepel e7b822175dab?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-
86 KpyroBopoTs! BemiecTs u 9eca.
OHOrCOXHMIIECKHE LHITEL e7b8a2175dab?backUrl=%2F06%2F11%3Fclass%3D11
87 3oHanpHOCTH OHOCchepsl. OCHOBHEIC
OMOMBI CyIIH
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-
88 YcroitunBocTh 6uocheps aeaf-
beebecad09eb?backUrl=%2F06%2F11%3Fclass%3D11
89 DKOJIOTUYECKHE KPU3HUCHI U UX
MIPUYUHBI
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-
90 BosneiicTBue uenoBeka Ha bnocdepy aa94-
126651e54ccc?backUrl=%2F06%2F11%3Fclass%3D11
. https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-
o1 AHTpOHOFeHHVOC BO3I[eI/ICTBj/Ie Ha baza-
PACTHTCILHBN H AUBOTHRIH MUP 21a490fd5156?backUrl=%2F06%2F11%3Fclass%3D11
92 Oxpana npupozsl
93 OCHOBHBIE TIPUHITUTIBI YCTOHIHBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
PanmonansHOE pupoA0NIOIb30BaHNE https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-
94 Y COXpaHEHHE OMOJIOTHIECKOTO ba2a-
pazHooOpa3zus 3emin 21a490fd5156?backUrl=%2F06%2F11%3Fclass%3D11
95 O06001IeHre U CUCTEMATU3 A https://lesson.edu.ru/lesson/490cf3c2-7dda-46b0-

3HAHMUU IO TeMaM "DKOJIOTHs - HayKa

868d-



https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/490cf3c2-7dda-46b0-868d-b944e879388a?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/490cf3c2-7dda-46b0-868d-b944e879388a?backUrl=%2F06%2F11%3Fclass%3D11

0 B3aMMOOTHOIIIEHUSIX OPTaHIU3MOB
JpYyT € APYrOM U HaJJOPTaHU3MEHHBIX
CHCTEM C OKpY’Karolen cpeon”,
"Opranusmsl ¥ cpena ooutanus",
"JKoJiorusi BUAOB U MOMyJIAus",
"JKoJ0rHUs COOOIIECTB.
OKOJIOTHYECKHE CUCTEMBI",
"Buocdepa - rmodanpHas skocucTema"
/ KontponbHast pabota 1o Teme

b944e879388a?backUrl=%2F06%2F11%3Fclass%3D11

"Oxonorus"
96 PesepBHEI ypok 1
97 PesepBHbIit ypok 1
98 PesepBHEI ypok 1
99 PesepBHbIit ypok 1
100 PesepBHblil ypok 1
101 PesepBHbIil ypok 1
102 PesepBHbIil ypok 1
OBLIEE KOJIMYECTBO YACOB I10 102 75

[MPOT'PAMME



https://lesson.edu.ru/lesson/490cf3c2-7dda-46b0-868d-b944e879388a?backUrl=%2F06%2F11%3Fclass%3D11

ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiembie TPeOOBAHUSA K NPEAMETHBIM Pe3yJibTaTaM 0CBOEHUSI OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrpPaMMBbl CpeHero 001ero odpa3oBanusi

ChopmupoBaHHOCTh 3HAHUI O MECT€ M POJM OHOJOTHH B CHCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHHHM COBPEMCHHON €CTECTBCHHOHAYYHOW KApTUHBI MHpa, B
MO3HAHUU 3aKOHOB MPUPOJBI M PEIICHUH XU3HECHHO BaXKHBIX COIUAILHO-ITHUECKUX,
YKOHOMHYECKUX, DKOJOTHMYECKHX MPOOJEM 4YEIIOBEUECTBAa, a TaKKE B PEIICHUU
BOIIPOCOB PAIlMOHATILHOTO IPHUPOIOIOJIE30BaHUSA, B (OPMUPOBAHUM IIEHHOCTHOTO
OTHOIICHUS K TIPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJC POCCUUCKHX U 3apyOeKHBIX

y‘IéHLIX — OHMOJIOTOB B Pa3BUTHEC OHoJIOrun

Bnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOJAX HAy4YHOTO IIO3HAHUS,
UCMOJb3YEMBIX B OHOJIOTUYECKUX MCCIEOBAHUSAX MKUBBIX OOBEKTOB M 3KOCHCTEM
(onmcaHue, U3MepeHue, MpoBeieHNne HaOII0IeH I ); cT0cOOaMU BBISIBIICHUS M OLIEHKU
AHTPOIIOTEHHBIX U3MEHEHUN B IPUPO/IE.

YMeHue BBIABUTATh THUIOTE3bl, IMPOBEPITh MX HKCHEPUMEHTAIbHBIMU CpPEJICTBaMH,
bopMyaHpys Ledb UCCISIOBAHUS, aHATTM3UPOBATh MOJIyUYE€HHbIE PE3yJIbTaThl U AeaTh
BBIBOJIBI.

BoisiBneHne 3aBUCUMOCTM MEXIY HCCIEIyeMbIMU BEIMYMHAMHU, OOBICHEHUE
MOJTyYEHHBIX Pe3yJIbTaTOB M (OPMYIHPOBAHUE BHIBOIOB C MCIIOJIb30BAHUEM HAYUHBIX

TOHATUHI, TEOPUM U 3aKOHOB

VYMeHue BiafeTh cHCTeMOW OWOJIOTMYECKHUX 3HaHWM, KOTOpas BKJIKOYaeT:
OCHOBOIIOJIAraronye OMOJIOrHUeCKUe TEPMUHBI U MOHATHS (KU3Hb, KJIETKA, TKaHb, OpraH,
OpraHu3M, BUJI, TIOMYJISIIINS, SKOCUCTeMa, OMOIIeH03, Onocdepa; MeTabom3M, ToMeocTas,
KIETOUHBI ~ WUMMYHHTET, OHOCHHTe3  O€nka,  OHOMOJIMMEpHI,  JUCKPETHOCTH,
caMOoperyJIsLHs, CaMOBOCIIPOM3BEICHME, HaCJIE€ACTBEHHOCTD, W3MEHYHBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosnorunueckue Teopuu: kierounas teopus T. [lIBanna, M. llneiinena, P. Bupxosa;
KJIOHaJIbHO-CeNEeKTUBHOTO umMmyHuteTa I1. Opnux, .M. MeunukoBa, XpoMOCOMHas
Teopust HacienacTBeHHocTH T. Moprana, 3akoH 3apogplmeBoro cxoxacrsa K. bapa,
sBONIIOLIMOHHAs Teopust Y. JlapBHHA, CHUHTETHYECKas TEOPUs DBOJIIOLUHU, TEOPHS
antporioreHeza Y. [lapsuna; teopus Ouoreonenoza B.H. Cykauépa; yuenue H.M.
BaBuioBa o LeHTpax MHOrooOpasusi U NPOUCXOXKIEHHS KyJIbTYPHBIX pAacTeHHUH,
yueHue A.H. CeBepuoBa 0 MmyTAX M HaNpaBICHUSIX 3BONIONUM, ydeHue B.I.

Bepnaackoro — o 6uocdepe);




3aKOHBI (€IMHO00pa3us MOTOMKOB TEPBOTO TOKOJICHHS, PACIICIUICHUS MPHU3HAKOB,
HE3aBUCHUMOI'0 HacjeAoBaHUs Ipu3HakoB . MeHzelns; CLEemIeHHOr0 HacaeAOBaHUs
MPU3HAKOB M HapylIeHHUs clieruieHus reHoB T. MopraHa; roMoJIOTHYECKUX PSAJIOB B
HacnencrBeHHod u3MeHunBoctd H.M. BaBunoBa; renetmueckoro paBHoBecus Jk.
Xapnu u B. Baiin6epra; 3apoasimeBoro cxoactsa K. bapa; 6uorenernueckuii 3aKoH
3. I'ekkens, @. Mrosepa);

MPUHITUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH );

npaBuia (Muaumyma lO. JInOGuxa, SKOJIOTrHYECKON MUpaMUIbI YKCEN, OMOMAcChl U
SHEPTUN);

runote3bl  (koauepBarHoit A.M. Omapuna, nepBuunoro OynpoHa JDx. XosnaeitHa,

mukpochep C. Dokca, pudosuma T. Uek)

YMeHue pemiaTh TIOMCKOBBIE OHOJIOTMYECKHE 3a/layd; BBIABISATh MPUYHMHHO-
CIIEICTBEHHBIE  CBA3M MEXKIY HCCIEAYEeMbIMH OHMOJIOTHUECKMMU  OOBEKTaMH,
MpoLIeCCaMy U SIBIICHUSIMU; JIeNIaTh BBIBOIBI M MPOTHO3bI HA OCHOBAHWU IOYYEHHBIX
PE3yJIbTaTOB,

COCTaBJISITh TC€HOTUIIMUYECKHE CXEMbI CKpEIMBAHUS Ui Pa3HbIX TUIOB HACIEIOBAHUS
MIPU3HAKOB Y OPraHU3MOB, COCTaBJIATh CXEMbl MEPEeHOCa BELIECTB W HHEPrUH B

IKOCcHUCTEMAX (LM MUTAHWUSI, TTHIIEBbIC CETH)

YMmenue YCTaHaBJIMNBATb B3aUMOCBA3U MCKAY CTPOCHUCM U (I)YHKI_[I/IHMI/II OpraHonaos,
KJICTOK pa3HbIX TKaHefI, opraaM u CUCTEMaMHU OPraHoOB Yy paCTeHHﬁ, JKHUBOTHBIX H
YCJIOBCKA, MCXKIAY OTallaMnu oOMeHa B€IICCTB, OTallaMH KJICTOYHOI'O IIHMKJIa H
JKU3HCHHBIX HUKJIOB OPraHU3MOB; 3TallaMU 3M6pI/IOHaJ'ILHOFO Pa3sBUTHA; TCHOTUIIOM U
(I)GHOTI/IHOM, (I)CHOTI/IHOM u (I)aKTOpaMI/I Cpeabl O6I/ITaHI/I$I; nmponeccamu 35BOJIFOIHN,
ABMXKYIIMMHU CHJIAMH  aHTPOIIOTCHE3a; KOMIIOHCHTAMMU PAa3JIMYHBIX JKOCHCTEM H

MPUCTIOCOOTICHUSMHI K HUM OpraHU3MOB

YMeHue BT CYIIeCTBEHHBIC TPU3HAKU:

CTPOGHHSI BHUPYCOB, KJIETOK TPOKAPHUOT W OYKAPUOT, OJHOKIECTOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OHOTEOIIEHO30B, YKOCHUCTEM M OHOCHEpHI;
CTPOSHHUSI OPTAaHOB M CHCTEM OPTraHOB PAaCTCHMM, KMBOTHBIX, YEJIOBEKA; MPOIIECCOB
KU3HEIESITEIIbHOCTH, TPOTEKAIONTUX B OpraHU3MaxX PacTeHUH, )KUBOTHBIX U YEJIOBEKA,;
OMOJIOTHYECKHX TpOoIleccoB: oOMeHa BemecTB (MeTabonu3Mm), WHGOpMAUU U
MpPEeBpaIIeHUs] JHEPTUH, OpPOKEHUS, aBTOTPOPHOTO U TETePOTPOPHOrOo THUIIOB
nuTanus, (QOTOCHHTE3a U  XEMOCHMHTE3a, MHTO3a, Meio3a, TraMeTOTeHe3a,
SMOpHOreHe3a, MOCTAIMOPUOHAIILHOTO Pa3BUTHUSA, PA3MHOKEHMSI, WHAMBHUIYaIbHOTO
pa3BUTHUsL OpraHu3Ma (OHTOTEHE3a), B3aUMOJECUCTBHUSI T'€HOB, IeTepo3uca; NEHCTBUM
HCKYCCTBEHHOTO O0TOOpa, CTa0WIM3UPYIONIET0, ABMXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOpa; aJIONaTPUUECKOr0 M CHMIIATPUUECKOTO BHI000pa30BaHUS;

BIIMSIHHS JABHKYIIUX CHJI SBOJIOIMK HAa TEHO(MOH MOMYJISAINN; TPUCTIOCOOICHHOCTH




OpPraHU3MOB K CpeJie OOMTaHUsI, YepeIOBaHMS HAIIPABJICHUN 3BOJIOIUU; KPYTOBOPOTA

BCIICCTB U IOTOKA SHCPIrUH B 9KOCUCTEMAX

C(I)OpMI/IpOBaHHOCTB YMCHUA BBIACIATL CYHICCTBCHHBIC IMPHU3HAKHW BHPYCOB, KJICTOK
MMPOKAPUOT U IYKAPUOT, OAHOKJIICTOYHBIX W MHOI'OKJICTOUHBIX OpPTraHW3MOB, BUJOB,
OMOTEeOIIeHO30B M JKOCHCTEM; OCOOCHHOCTH TIIpOIeccOB OOMEHa BEIIECTB U
NPEBpAIIEHHs] PHEPIHH B KJIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M SHEPreTHYECKOTro
oOMeHa, XeMOCHHTE3a, MUTO3a, MEi03a, OIJIOJJOTBOPEHHSI, Pa3BUTHS U Pa3MHOXKEHUS,
WH/IMBUYaIbHOTO Pa3BUTUSl OpraHuM3Ma (OHTOreHes3a), OOpHOBI 3a CyIIECTBOBAHHUE,
€CTECTBEHHOTO 0TOOpa, BHI000pa30BaHMs, IPUCTIOCOOIEHHOCTH OPraHU3MOB K cperie
OOWTaHMs, BIHMSIHUS KOMIIOHEHTOB JKOCHUCTEM, AaHTPOIIOTEHHBIX W3MEHEHUH B
HKOCHCTEMAax CBOEH MECTHOCTH, KPyrOBOPOTAa BEIECTB M IPEBPAICHUS DHEPTUU B

ounocdepe

YMeHHne  HCHONb30BaTh  COOTBETCTBYIOIIME  apryMEHTBI,  OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIUKY MJIs JIOKa3aTelbCTBA POJICTBA OPTraHU3MOB DPAa3HBIX
CUCTEeMAaTUYECKUX TPYIII;, B3aUMOCBSI3H OPraHU3MOB U Cpellbl OOWUTaHUS; €IUHCTBA
YeJI0BEYECKUX pac; HeoOXOJUMOCTU 3J0pOBOro 00paza KHU3HU, COXpPAaHEHUS
pa3HoOOpa3usi BUIOB M DKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS IPHPOIBI U

YCJI0BCUCCTBA

YMeHue KpUTUYECKH OLIEHWBAaTh HH(GOPMALKI0 OHOJOTHYECKOTO COAEpIKAHMUS;
MHTEPIPETHUPOBATh 3TUYECKHE ACHEKThl COBPEMEHHBIX HCCIEIOBaHMNA B OHOJIOIHUH,
MeULHe, OMOTEXHOJIOTUH; PAcCMaTPUBaTh I100ATbHBIE HKOJOTHUECKUE MPOOIEMbI

COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO MO3UIINIO




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

11O BUOJIOTUHA
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 buonorusa kak Hayka. JKuBble CUCTEMBI U UX U3YyUYCHHUE

CoBpemeHHas OMOJOrHs — KOMIUIEKCHas HayKa. buonornyeckue Hayku U u3ydyaemble UMU
npobaembl. DyHTaMEHTaNbHbIE, NPUKIAJHbIE U TOMCKOBBIE HAay4yHbIE HMCCIEJOBAHUS B
Ouosnoruu.
11 3nayenne Ouonoruu B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsazaHHple ¢ Ouosorueil. 3HaueHHe OMOJOTMM B HPAKTUYECKOH
NesTeIbHOCTH YeJOBeKa: MEIUIIMHE, CEeJIbCKOM XO3sCTBE, MPOMBIIIJICHHOCTH, OXpaHe
IIPUPOJIbI
XuBble cuctembl Kak mpeaMer uzyueHust 6uonorun. CBOWCTBA KHUBBIX CHCTEM: €JMHCTBO
XMMHUYECKOI0 COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTb U YIOPSIOYEHHOCTb
CTPYKTYpbl, OTKPBITOCTb, CaMOOPTaHU3allMsl, CaMOBOCIIPOM3BEICHHE, Pa3qpaKUMOCTh,
12 M3MEHYHBOCTb, POCT U Pa3BUTHE.
' YpPOBHM OpraHuM3allMM >KMBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHBIM, TKaHEBBIH,
OpPraHU3MEHHBIN, MOMYJSALMOHHO-BUJIOBOM, HSKOCHUCTEMHBIN (OMOT€OleHOTUYECKHIT),
ouocgepnsiil. IIporeccsl, mpoucxonsmue B KUBBIX cucTeMax. OCHOBHbIE NpPHU3HAKU

xuBoro. JKn3Hp kKak (hopma CyIecTBOBaHUS MaTEPUU

Mertonpl  Ouonornyeckod — Hayku.  HaOmioneHuwe,  M3MepeHHe,  HKCIEPUMEHT,
cucTeMarusanvs, meraaHanu3. I[loHsThe O 3aBUCMMOM M HE3aBUCUMOM IIEPEMEHHOM.
13 [InanupoBanue skcnepumenta. IlocraHoBka M mpoBepka rumnote3. HyneBas rumnoresa.
' [Tonsite BBIOOpPKM M €€ nOCTOBEpHOCTh. Pa3zbpoc B Omosornyeckux AaHHbIX. OleHka

JOCTOBEPHOCTH  IOJIYYEHHBIX pe3yjibTaToB. [IpMuMHBI HMCKa)KEHUS  pE3yJbTaTOB

OKCIICPUMCHTA. IlonsaTHE CTaTHUCTUYECKOTO TECTa
2 KneTka xak OMosiorudyeckasl CicteMa

Knerka — cTpyKTypHO-(PyHKIIMOHAIbHAS €IMHUIA XKHUBOTrO. MCTOpUS OTKPBITUS KIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. lllneiinen, P. Bupxos).
51 OCHOBHBIE MOJIO)KEHHSI COBPEMEHHOW KJIIETOYHOU TEOPHH.
' MeTtoabl MOJEKYJISIPHOM M KJIETOYHOM OWOJIOTMM: MHUKPOCKOMHMS, Xpomarorpadus,
anekTpoopes, METOA MEYEHBIX aTroMoB, AupdepeHunanbHoe LIEHTpUYTUpOBaHHE,

KYJbTHUBUPOBAHHUEC KIICTOK

XUMHUYECKUN COCTAB KJIETKU. Makpo-, MUKpO- U yJIBTPaMUKPOIIEeMEHTh. Bona u e€ poib
59 KAaK pacTBOPHUTEIIA, PEarcHTa, y4acTHE B CTPYKTYPUPOBAaHUHU KIIETKH, TEIUIOPETYJISLUU.
MuHepalibHbIE BEIIECTBA KJIETKH, UX OHonorndeckas pojib. Posb KaTHOHOB M aHHOHOB B

KIICTKC.
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buonornueckue mnomumepsl. benku. AMUHOKHCIOTHBIA cocTtaB 0enkoB. CTPyKTYpbI
OenxoBoit Mosekynbl. IlepBuunas cTpykTypa Oeika, NenTHAHAs CBs3b. BTopuuHas,
TpeTU4Hasi, YeTBepTHUUHas CTPYKTyphl. JleHatypauus. CoiictBa 6enkoB. Kinaccuduxanns
0enkoB. buonornveckne GyHKIuM OEITKOB.

VYraeBoasl. MoHOCaxapuibl, IHCAXapUabl, OJUrocaxapuabl W monucaxapuisl. OOmumit
IUTaH CTPOCHUS U (U3UKO-XMMHYECKHE CBOICTBa yrieBoAOB. buonormueckue (yHKIHA
YIJIEBOJIOB.

Jlunuaer. ['uapodunsHO-THAPOPOOHEIE CBOJiCTBA. Knaccudukanmss — nummmos.
Tpurnuuepunsi, Gocoaunuasl, BOCKH, CTepousl. buonornueckue (QyHKINUU JUAMUIOB.
OOmme cBoiicTBa  OMOJOTMYECKMX MeMOpaH —  TEKydYecTb, CIIOCOOHOCTb K
CaMO3aMbIKaHHUIO, ITOJIyIIPOHULIAEMOCTb.

Hyxneunossie kucnorel. [JHK n PHK. Crpoenne HykinenHoBbIX KucioT. Hykimeoruusl.
[Mpuanun  komruieMentapuoct. llpaBunmo Yapradda. Crpykrypa JHK — ngBoiinas
cnupasib. Mecronaxoxaenne u ouonorndeckue ¢pynkuun JJHK. Bugst PHK. ®yHkimm
PHK B kietke.

Crpoenue moiekyiibl AT®. Makpospruueckue csizu B Mosiekysie AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiieHHBIE TEPEHOCUYMKH, WX (QYHKIMH B  KIETKE.
CexBenupoBanue JIHK.

CrpykTrypHast Ouojorus: OMOXMMHYECKHEe M OMO(pU3NYEeCKHe HCCIEeI0BaHMUs COCTaBa M

MIPOCTPAHCTBEHHOW CTPYKTYpPbI OMOMOJIEKYJI

Tumnbl kieTok: sykapuoTHyeckas M mpokapuotudeckas. CTpyKTypHO-(YHKIMOHAJIbHBIE
00pa3oBaHUs KIETKHU.

Crpoenue mnpokapuoTHuecko kieTku. Kiierounass creHka OakTepuii W apxei.
OcoOeHHOCTH CTpPOEHUs! reTepoTpoHOW U aBTOTPO(PHOI MPOKAPHMOTHUYECKUX KIIETOK.
MecTo 1 posb MPOKApUOT B OMOIIEHO3aX.

Crpoenue u QyHKIIMOHUPOBAHUE DYKAPUOTHUECKOW KieTkH. [lmazmaTuyeckas memMOpaHa
(mna3manemma). CTpykTypa IIa3MaTH4YecKOM MeMOpaHbl. TpaHCHOPT BelIeCTB uepe3
IUIa3MaTH4ecKyl0 MeMmOpaHy: mnaccuBHBIA  (auddysus, obneruéunas auddysus),
aKTUBHBIN (TMEpBUYHBIA W BTOPUYHBIM AaKTUBHBIA TpaHcnopT). [lomynponunaemocTts
MeMmOpaHbl. PaboTa HaTpuii-KaMeBOro Hacoca. JHIOIUTO3: MHUHOIUTO3, (aromuros.
Ox3omuro3. Knerounast crenka. CTpykrypa U (GYHKIUM KJIETOYHOH CTEHKH PacTeHUH,
rpuboB.

[uromnazma. Ilurozons. Ilurockener. [[Buxkenue nuronnazMel. OpraHouibl KIETKH.
OnmHomeMOpaHHBIE OPTaHOWIBI KIETKH: sHaomazmatudeckas cerb (OIIC), ammapar
l'onbaku, NM30COMBI, HMX CTpOE€HHME M (QyHKUMH. B3auMocBsi3b OZHOMEMOpPaHHBIX
opraHouioB kieTkd. CTpoeHue TIpaHyJsIpHOro peTukyiayma. CHHTE3 pacTBOPHUMBIX
6enxoB. CHHTE3 KJIETOYHbIX MeMOpaH. ['maakuii (arpaHyJsisipHBIN) SHAOIUIA3MATHUECKUI
petukynym. CekperopHas pyHkius anmapata ['onbmku. TpaHCIOPT BEIIECTB B KIIETKE.

Bakyonu pactutenbHbIX KieToK. Kierounslit cok. Typrop.
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[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHJIPUH, IIJIACTHU]IBI.

Crpoenre u (QpyHKIUM MHUTOXOHIpUN W riacTui. [lepBuuyHBbIe, BTOPHUYHBIC U CIOXKHBIC
IUIaCTUAbI (POTOCUHTE3UPYIOIIUX JYKapUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEHKOIUIACTHI
BBICIIMX PACTCHUH.

HememOpannsie opranousl kinetku CTpoeHHe W (QyHKIMHM HEMEMOpPAHHBIX OpPraHOWIOB
KineTkd. PubGocombl.  MukpodunamenTsl.  MplleYHbIe  KJIETKH.  MUKPOTPYOOUKH.
Knerounsnii 1nienTp. CTpoeHHE W JBIKEHHUE >XT'YTUKOB M PECHUYEK. MHKPOTPYOOUKH
uToriasMel. LleHTpuoss.

Snpo. Obonouka s1apa, XpOMaTHH, KapuoOIUIa3Ma, SAPBIIMKA, UX CTPOCHHE U (DYHKIIHH.
SAnepHplii  OenkoBblii  MaTpukc. IIpocTpaHCTBEHHOE pAaclONOKEHHE XpOMOCOM B
uHTepdazHoM siape. benkn XxpoMaTHHA — TUCTOHBI.

Knerounble  BkimtodeHus.  CpaBHUTENbHAas ~ XapaKTEpUCTHKA  KIETOK  AYKApHOT

(pacTuTeNbHOM, )KUBOTHOM, TPUOHOIT)

AccuMWISILIASL U IUCCUMUJISIIIUSL — JIBE€ CTOPOHBI MeTaboiu3Ma. Turbl 0OMeHa BEIIeCTB:
aBTOTPOGHBIA H TEeTepOTpOdHBIH. YdYacTHe KHUCIOpoAa B OOMEHHBIX IIPOIECCaXx.
DHepretudeckoe oOecrieueHne KieTku: mnpeBpameHue AT® B 0OMEHHBIX Mpoleccax.
@DepMeHTAaTUBHBIA XapakTep peakluil KieToyHoro Merabonu3ma. DepMeHTHI, HX
CTpOE€HHE, CBOMCTBA M MexaHus3M jedctBus. KodepmeHntbl. Otiauuus (epMEHTOB OT
HEOPTaHMYECKUX KaTaJN3aTOpOB. belKu-akTHBAaTOPHI U OENTKU-UHTUOUTOPHI. 3aBUCUMOCTh
CKOpPOCTH (pepMEHTATUBHBIX PEAKIIMNA OT PA3IUYHBIX (PAKTOPOB.

[lepBHUYHBII CUHTE3 OpPraHUYECKHUX BeIeCTB B KieTke. PoTocuHTe3. Ponb xjiopomniacToB B
nporecce ¢otocunre3a. CBeroBas W TeMHOBas ¢as3bl. [IpoayKTHBHOCTH (HOTOCHHTE3A.
BnusiHue pa3nuyHbix GakTOpoB Ha CKOPOCTh (GOTOCHHTE3A. 3HaUeHHE (POTOCUHTE3A.
XemocuHrte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpU(UUUpYIOIIHE
OakTepuu, Kene3o0akTepuu, cepoOaKTepuu, BOJOpPOJHBIE OakTepuu. 3HAUYEHUE
XEMOCHHTE3a.

AnHadpoOHBIe opraHu3Mbl. Buabl OposkeHus. [IpomykTsl OpOKeHUST W MX HCIOJIH30BAHUE
YeJI0BEeKOM. AHaIpOOHbIE MUKPOOPTaHU3MbI KaKk 0ObEKThl OMOTEXHOJIOTUHM M BO30YyIUTENN
6oe3Hen.

AdpoOHBIE OpPTraHW3MBl. JTambl HHEpreTudeckoro oobmeHa. I[loAroToBUTENBHBIN STaIl.
I'mukonn3 — 6ecKucIopoaHOE paclIeINIEHUE TIFOKO3bI.

buonoruyeckoe OKHCICHHE, WIKM KJIETOYHOE JbIXaHue. Poilb MUTOXOHAPHI B mporeccax
OMOJIOTHYECKOTO OKHCJICHUSI. [Huknnueckue peaKIuu. OxucnuTensHoe
dbochopmwmpoBanue. I[IpeumymiectBa a’poOHOTO TyTH OOMEHa BEHIECTB Tepen

aHa’pOoOHBIM. D (PEKTUBHOCTD SHEPTETHUECKOTO OOMEHa

2.5

Peakiun matpuunoro cuHTe3a. [IpUHIMIT KOMIZIEMEHTAPHOCTH B PEAKIUSAX MATPUUHOTO
cuHTe3a. Peanuzanmst HaciaeACTBEHHON MH(poOpManuu. ['eHeTHUecKuil KoJ, ero CBOWCTBA.

Tpanckpunuuss —  marpuunblii  cuHre3  PHK.  [lpuHnunsl  Tpanckpunuuu:




KOMIUIEMEHTAPHOCTb, aHTUIIAPAJLIEIIbHOCTh, ACUMMETPUYHOCT. TpaHcsiuus U e€ 3TaIlbl.
VYuactue TtpancnoptHeix PHK B Omocunrese Oenka. YcnoBuss OuocuHTe3a Oenka.
Konuposanue amuHOKHCI0T. Pois pubocom B GrocuHTe3e Oemka.

Opranmuszanuss TeHOMa y NpPOKApHOT W 3yKapHOT. Perynsinus axkTHBHOCTH T€HOB Y
npokapuoT. I'unoresa onepona (P. XKako0, K. Mano). Perynsanus 0OMEHHBIX MPOIECCOB
B KiIeTKe. KieTouHbIi romeocras.

Bupycel — HeksieTounble GOPMBI KH3HU U OOJMUraTHele mapasutbl. CTpOeHUE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBHUPYCOB, OakTeprodaros.

BupycHbie 3aboneBaHusi uenoBeKa, JKUBOTHBIX, pactenuit. CIIMHA, COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii mwkn, ero mepuonbl W peryisinus. Watepdaza u muro3. OcobeHHOCTH
MpoIeccoB, TnpoTekaromux B  uHTepdasze. [loaroroBka KIETKHM K  JICJICHUIO.
[Ipecuntetnyeckuii  (MOCTMUTOTUYECKHII), CHHTETHYECKH W  MOCTCUHTETUYECKHIA
(IpEeMHUTOTUYECKHH ) TIEPUOIbI HHTEP(A3HI.

Marpuunsiii  cunte3  JHK -  perumkanma. Ilpunmuner  perumkanum — JJHK:
KOMILUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPALIEIbHOCTh. MeXaHu3M
permmkauun  JIHK. Xpomocombl. Ctpoenue xpomocoMm. Tenomepbl U Tenomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapuOTUM. JIUTIOMIHBIA W TaryIONMJAHBIA HaOOPHI
xpoMocoM. ['omosornuHbIe XpoMOCOMBI. 110510BBIE XPOMOCOMBI.

Henenne kieTkn — MuTO3. CTaauM MHUTO3a M NPOUCXOASIINE B HUX NIPOLECCHl. THIIBI
muTo3a. KapumokmHe3 M 1uTokuHe3. buonornueckoe 3HaueHHMe MHTO3a. Perymaunus
MUTOTHYECKOTO IMKIIA KiIeTKU. [IporpamMmmupyemas kiieTouHasi rubelp — arnomnTos.

qDYHKIII/IOHaHI)Haﬂ I'€HOMHKa

Opranusm Kak OMoyIoruyecKas CuCTeMa

3.1

OI[HOKJ'I@TO‘-IHBIG, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl H MHOTI'OTKAHCBLIC
OpraHu3MBbl.

@DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecroioe (BKJII0Yasi BETreTaTUBHOE) U MOJIOBOE. Buabl
0ecToIor0 Pa3MHOKEHUS: TTIOYKOBAHUE, CIIOPYJISIHS, (parMeHTaIHs, KIIOHUPOBAHHUE.
[TonoBoe pasmuoxkenue. IlosoBble kieTku, win ramerbl. Meio3. Cragum Meito3a.
[ToBenenue xpomocoM B Meio3e. KpoccunroBep. buonormdeckuid cmbicn Meio3a u
MOJIOBOTO Mpo1ecca. Meio3 1 ero MecTo B JKU3HEHHOM ITUKJIE OPraHU3MOB.
[IpenzaponpimeBoe  paszButue. [ameroreHes y JKMBOTHBIX. [lomoBbie  Kene3bl.
OO6pa3oBanne W pa3BUTHE TMOJOBBIX KieToK. CrmepmartoreHe3 m oorene3. CTpoeHue
MOJIOBBIX KJIETOK. OMIog0oTBOpeHHe U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CrOCOOBI
OIUIOAOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTenorenes.

NnauBuyanbHOe pa3BUTHE OpraHu3MoB (oHTOoreHe3). Crtaauu sMOpuoreHes3a >KMBOTHBIX
(ma npumepe msarymku). Jpoobmenue. Tumbsl apobneHus. OcoOeHHOCTH ApOOIECHUS

MJICKOTIUTAIONINX. 3apOABIIIEBbIE JUCTKU (TacTpysIsiLus). 3aKkiajKka OpraHoB W TKaHEH U3




3apOJBIIIEBBIX JIMCTKOB. B3auMHOe BIMSHHME YacTel pa3BUBAIOLIETOCS —3apojbllia
(oMOpuoHanbHAs WHIYKIMS). 3akiagka IUlaHa CTPOCHUS JKUBOTHOTO KaK pe3yJbTar
HepapXUUeCKUX B3aUMOCHCTBUI reHoB. BinsHue Ha SMOpHOHANIBbHOE Pa3BUTHE PA3IUYHbBIX
(haKTOPOB OKPY’KAIOLIEH CPEIBL.

Poct u pasButue xuBOTHBIX. I[locTamOpuoHanbHbIi mnepuoa. Ilpsmoe u Hempsimoe
pasButHe. PazButue ¢ meramopdo3oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX YKMBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOTO U HENPSIMOTO Pa3BUTHS, UX PaCIpPOCTPAHEHHE B
npupoge. Tunel pocta XKUBOTHBIX. PAKTOPBI PEryJsilUM POCTa KUBOTHBIX M YEJIOBEKA.
Craauu moCTAIMOPHUOHATIBHOTO Pa3BUTHUS Y )KMBOTHBIX U YeloBeKka. [leprojsl OHTOreHes3a
YEJI0BEKa.

Pasmuoxenue u pasputue pacreHuid. ['ameroput u cmopodur. Meiio3 B KHU3HEHHOM
nukie pacreHuil. OOpa3oBaHMe crop B Ipolecce Meio3a. ['ameroreHes y pacTeHuil.
OnnofgoTBOpEHNHE U Pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. J[BOHHOE OIUIOJOTBOPEHUE Y
LBETKOBbIX pacTeHuil. OOpa3oBaHHWE M pa3BUTUE CEMEHU. MeXaHU3Mbl pEryJsiluu

OHTOI'CHE3a Yy paCTeHI/Iﬁ H ) KMBOTHBIX

3.2

Hcropust cTaHOBIEHHUS W PA3BUTHUSI TE€HETUKU Kak Hayku. OCHOBHbIE T€HETHUECKHE
MOHSATHS W CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJUICJIbHBIC T'€HBI, AJIbTCPHATHBHBIC
MPU3HAKK, JOMHUHAHTHBIA M PELECCUBHBIM MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTa, YHCTAs
JUHUA, TUOPUIBI, TeHOTHT, (heHOTUT. OCHOBHBIE METO/IbI TEHETUKU: THOPUIOTOTUUECKHH,

I_[I/ITOJ'IOFI/I‘-ICCKI/II\/'I, MOJ'IeKy.]'IHpHO'FeHeTI/ILIeCKI/Iﬁ

3.3

Mounorubpunnoe ckpeumuBanue. IlepBbiii 3akoH MeHnenss — 3akoH eauHOOOpasus
ruOpuI0B mepBoro mnokojeHus. [IpaBuiio nomuHupoBaHus. Btopoil 3akon Menaens —
3aKOH  pacIlleIUIeHUs MpHu3HaKkoB. [luTomormyeckue OCHOBBI ~ MOHOTHOPUIHOTO
cKpenuBaHus. [ unmoresa 4uCTOTHI raMer.

AHanmusupyromee — ckpemuBaHue.  [IpoMeXyTOUHBIM ~ XapakTep  HACIeJOBaHUS.
Paciiennenue npu3HaKkoB IIPY HENIOJIHOM JOMUHUPOBAHUHU.

JurnbpunHoe ckpemuBaHue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBUCHUMOIO
HacJIeIoOBaHUs MpU3HaKoB. L{uTomornyecke 0OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMUSL.
CueruienHoe HacnenoBaHue nmpu3HakoB. Paboter T. Moprana. CrieniaeHHOe HaclIeI0BaHHE
I€HOB, HAPYIICHUE CLECIUICHUS MEXAY T'eHaMu. XpOMOCOMHAs TEOPUs HACIEACTBEHHOCTH.
I'enernka nosa. XpOMOCOMHBIN MEXaHM3M ONPEIENECHUs MoJa. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. I 'OMOTaMeTHBIN 1 TeTeporaMeTHbIN moJl. 'eHeTnueckas CTpyKTypa MOJOBBIX
xpoMocoMm. HacienoBanne Npu3HaKoB, CHETUICHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucreMa. [lnefoTponus — MHOXECTBEHHOE JEHCTBHE TIEHA.
MHOXECTBEHHBIN AJUICIIA3M. B3aunmogeiicteue HEAIIEIbHBIX TEHOB.

Kommnnemenrapuocts. Onucras. [Tonumepus

3.4

B3anmopetictBue reHoTuMma W cpenbl npu  GopmupoBaHuu (peHoTHNa. V3MEHUMBOCTH

ITPU3HAKOB. KauecTBeHHBIE H  KOJHWYECTBEHHBIC IPpU3HAKH. BI/I,Z[I)I HU3MCHYMUBOCTH:




HEHACJICJICTBCHHAS M HACJICJICTBCHHASL.
MopandukanonHas U3MEHUYMBOCTb. Poib cperpl B (popMHpOBaHUHM MOAW(DHUKAMOHHON
n3MeHunBocTH. HopMa peakiu npusHaka. BapualinoHHBIN psi 1 BapraniioHHass kpusas (B.
Noranncen). CpoiictBa MOIM(UKAITMOHHOM N3MEHYUBOCTH.

I'enotummueckass wu3MeHUYUBOCTL. CBONMCTBA TI'€HOTUIIMYECKOM WM3MEHUYMBOCTH. BUIbI
TeHOTUITMYECKON M3MEHUMBOCTU: KOMOMHATHUBHAS, MyTAllMOHHASI.

KomOuHaTuBHasT M3MEHYMBOCTh. Mel03 W IOJIOBOM MPOILIECC — OCHOBA KOMOWMHATHBHOMN
M3MEHYUBOCTH. Pojgb KOMOMHATHMBHOM M3MEHUYHMBOCTH B  CO3JaHHH TI'€HETHYECKOIO
pa3zHoo0Opa3us B IpejieNax OJHOrO BUIA.

MyrtanmonHasi HW3MEHYMBOCTh. BuIbl MyTaruii: TEHHBIE, XPOMOCOMHBIC, TE€HOMHEIE.
CroHTaHHBIE W WHAYLUUPOBAHHbIE MyTallMU. SIEepHbIE U LUTOIUIA3MAaTUYECKHE MYyTalHUH.
Comaruyeckue W NoJ0Bble MyTaluu. [[puurHbl BOSHUKHOBEHUSI MyTauui. MyTareHsl U MX
BIIMSIHUE HA OPTaHU3MBI. 3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIiecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacinenctBeHHoW m3meHunBoct (H.M. BaBuioB). BuesnepHas u3mMeHYMBOCTh U

HaCJICIACTBCHHOCTDb

3.5

Kapuotun denoBeka. MexIyHapoaHas mporpamma HCCIEIOBaHUS T'€HOMa 4YeJlOBeKa.
Metoasl  W3y4YeHHs] ~ TE€HETHMKH  4eJOBEKa:  TEeHEaJIOrMuecKuid,  ONU3HELOBBIH,
HHTOFGHGTHHGCKHﬁ, HOHy.]'IfIIII/IOHHO-CT&THCTHHGCKHﬁ, MOJ'ICKy.]'ISIpHO-FeHeTI/I‘ICCKI/Iﬁ.
CoBpemeHHoe orpezieNieHue reHOTHUIA! MOJIHOTEHOMHOE CEKBEHUPOBAHHUE,
FeHOTHUIMPOBaHHE, B TOM uyucie ¢ nomombto [IIP-ananu3za. HacnencTtBennsie
3a0oneBaHusl 4YeloBeKa. ['€@HHble M XPOMOCOMHBIE OOJEe3HHW denoBeKa. bone3Hu c
HACJIEJICTBEHHOW  TPENPaCIONOKEHHOCThI0. 3HAYEHHE  MEIAUIIMHCKOM TEHETUKH B

npeaAOTBPAIICHUHN U JICUCHUU I'CHCTUYCCKUX 3a00JieBaHmi destoBeka. CTBOJIOBEIC KIIETKH

3.6

JlomecTukaiuss M CeleKlus. 3apoKICHHUE CeNeKIMH M JoMecTukanuu. Yuenue H.U.
BaBuiioBa 0 1eHTpax MPOUCXOXKACHUS W MHOTOOOpa3usl KyJbTypHBIX pacTeHuid. Posb
CEJIEKLIMM B CO3JJaHUU COPTOB PAaCTEHUI U MOPOJ >KUBOTHBIX. COpT, OpoJa, ITaMM. 3aKOH
TOMOJIOTUYECKUX PSIIOB B HACJIEACTBEHHOM u3MeHuumBocTH H.M. BaBuiioBa, ero 3HaueHue
JUISL CENIEKITMOHHOM padoThI.

MeTtoap! ceneKiMoHHOM paboThl. McKyccTBEHHBIM 0TOOp: MacCOBbIM W MHAWBH Ty alIbHBIMH.
Otanbl KOMOMHAMOHHON cenekiuu. McnbiTanue npousBoauTeneit mo noromcty. Ot6op
10 TEHOTHITY C TOMOILBIO OLIEHKU (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTHUITY € TIOMOIIBIO
ananuza JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJEKIIMOHHOW paboTel. PaamanuoHHBId U
XUMHYECKU MyTareHe3 Kak HMCTOYHHMK MYTalluii y KYyJbTypHBIX (OPM OpraHHU3MOB.
Vcnonp30BaHnEe TEHOMHOTO pPEIaKTHPOBAaHUS W MeToJ0B pexomOuHaHTHBIX JIHK mms
MOJIyYEHUSI UCXOTHOT'O MaTepuana JUisl CENeKLIHH.

[Tomyuenune MOJIUILIONIO0B. BuyTtpuBnoBas THOpUM3aLIHS. bimzkopoacTBeHHoe

CKpelIMBaHue, WM HHOpUIMHT. HepoICTBEHHOE CKpelBaHKe, WK ayTOpUIUHT. | eTepo3uc u




ero npuumHbL. Vcmonmb3oBaHue rerepo3uca B cenekuuu. OtrmanéHHas TrUOpUAM3ALUSL
[peononenne Oecrutoqusi MEXBHIOBBIX THOPHIOB. JIOCTHMKEHHS CENECKIMU PACTCHUH U

JKHUBOTHBIX

3.7

OOBEKTBI, HCHONb3yeMble B OWOTEXHOJOIWH, — KIETOYHBIE W TKaHEBbIE KYJIBTYpHI,
MHUKPOOPIaHU3MBI, UX XapaKTepUCTHUKA. TpagulliOHHas OMOTEXHOJIOTUs: XJieOoIeueHue,
MOJlyYeHHE KHUCIOMOJIOYHBIX TPOJYKTOB, BHHOAETHE. MHUKPOOMOIOTHYECKHl CHUHTE3.
OOBEKTBI MHUKPOOMOJIOTHUECKHX TexHonoruid. IlpousBoacTBO Oenka, aMHUHOKUCIOT U
BUTAMUHOB.  VICKyCCTBEHHOE€  OIUIOJOTBOpPEHHE.  PEKOHCTpyKuus  AWIEKIETOK U
KJIOHUPOBAHUE )KUBOTHBIX. METO/1 TpaHCIITIAaHTALIMH JIEP KJIETOK.

XpOMOCOMHasA U IeHHasl WHKeHepus. MICKyCCTBEHHBIN CHUHTE3 I'€Ha U KOHCTPYUPOBaHUE
pexomOunanTHeIX JIHK. JlocTkeHMS W TEPCIEeKTHBBI XPOMOCOMHOW ¥ TEHHOM

HWHXXCHCPUU. MCI[I/IHI/IHCKI/IG OMOTEXHOJIOTHH. VICIIOIb30BaHKE CTBOJIOBBIX KIIETOK

CucreMa 1 MHOTOOOpa3ye OpraHMIecKOro Mupa

4.1

4.2

4.3

buonorudeckoe pasHoobpazue oprann3MoB. CoBpeMEHHast CUCTEMa OPTaHHMYECKOTO MUPA.
[MpuHmmner  knaccudukamuu  opraHu3mMoB. OCHOBHBIE  CHCTEMaTHYECKHE TPYIIIBI
OpraHHU3MOB.

OCOOEHHOCTH CTPOCHHUS W KU3HENEATSIFHOCTH OJHOKIETOYHBIX OPraHM3MOB. bakTtepum,
apXxeW, OJHOKJIETOYHbIE TpUOBI, OIHOKJIETOYHBIC BOJOPOCIH, IpPYTrUe€ TPOTUCTHI.
KononuanbHble opraHu3Mbl. JIBH)KEHHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHHYHOE. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Pazapaxumocts y

OAHOKJICTOYHBIX OPTraHU3MOB. Taxcucer

MHorokJieTouHble pacTeHus. B3anMOCBsA3b 4YaCTE MHOTOKJIETOYHOTO OpraHusma. TkaHw,
OpraHbl ¥ CUCTEMBl OPraHOB MHOTOKJIETOYHOTO opranu3mMa. OpraHusM Kak €IMHOE IIeJI0E.
Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: o0Opa3oBaTeNbHAas, MOKPOBHAs,
MPOBOASAIIAsA, OCHOBHas, wMexaHudeckas. (OCOOCHHOCTH CTpoeHHs, GQYHKIUH W

pacIoJIOKEHUsI TKAaHEN B OpraHax pacTeHUMN

BereraruBHble U reHEpaTUBHBIE OpraHbl pacTeHUN. PyHKIUHA OPraHOB U CUCTEM OPraHOB.
Kapkac pacrennii. J[BM)KEHHME MHOTOKJIETOYHBIX PACTEHHMI: TPOMU3MBI M HACTHUHU.
[Torynomienue BOJBI, YIIEKNACIOTO ra3a U MUHEPAIbHBIX BEUIECTB pacTeHUsMH. [[pIxaHue
pacrenuil. uddys3us ra3oB yepe3 MOBEPXHOCTh KIETKU. TPAHCHOPTHBIE CHUCTEMBI
pacTeHuil. Bpinenenune y pacteHmil. 3ammra y MHOTOKJIETOUHBIX pacTeHMi. Kyrtukyna.
CpenctBa NacCUBHOM M XUMHYECKOM 3alIUThl. DUTOHITUIBI.

PasgpaxxumocTte W perymanuss y oOpraHu3MmoB. PasapaxuMocTe M peryisnus  y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PoctoBrIe BCIICCTBA U UX 3HAUYCHUC

4.5

MHOroKJIETOYHBIE KUBOTHBIE. B3aUMOCBSI3b 4acTEN MHOTOKJIETOYHOTO Opranusma. TkaHu,
OpraHbl U CUCTEMbI OPraHOB MHOT'OKJIETOYHOTO opranu3Ma. OpraHusm Kak €JIMHOE IIeJI0€.
I'omeocras. TkaHM XMBOTHBIX M 4YeJIOBEKa. THIIBI >KMBOTHBIX TKaHEH: SIIMTEIIMaIbHAas,

COCUHUTENbHAsA, MblleyHas, HepBHas. (OcoOeHHOCTH cTpoeHus, GQyHKUUNA U




4.6

PACIIOJIOKCHU A TKaHEl B opraHax XMBOTHBIX U YCJIOBCKaA

Opranel U cucTEMBl OPraHOB XUBOTHBIX. DYHKIMM OPraHOB M CHCTeM OpraHoB. Omnopa
Tena opraHu3MoB. CKeNeThl OTHOKIETOYHBIX U MHOTOKJIETOYHBIX JKUBOTHBIX. Hapy kHbIii
U BHYTpeHHUi ckeneT. CTpOeHUe U TUIIbI COEIUHEHUST KOCTEM.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IInTanue xuBOTHBIX. IIMTaHne mO3BOHOYHBIX
KHUBOTHBIX. JIpIxaHue »kuBoTHBIX. KoxkHOe npixaHue. XKabepHoe 1 1ErouyHoe AbIXaHHe.
JlbIxaHWe I103BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIIO)KHEHHUE CTPOEHMS JIETKUX
[I03BOHOYHBIX JKMBOTHBIX. J[pIXaTelbHas cucTeMa ueloBeKa. MeXaHu3M BEHTWIALHU
JNETKUX Yy NTHL M MICKONUTAOUMX. TpaHCIOPT BEIIECTB Yy OpraHu3moB. TpaHcmopT
BELIECTB y >KMBOTHBIX. KpoBeHOCHas cucreMa u €€ opranbsl. KpoBeHOCHas cucrema
[I03BOHOYHBIX KHUBOTHBIX. Kpyru KpoBooOpamieHus. OBOJIIOLMOHHBIE YCIOXKHEHUS
CTPOEHHSI KPOBEHOCHOM CHCTEMbI ITO3BOHOYHBIX KMUBOTHBIX. BblieneHHe y OpraHu3MoB.
Boigenenne y xkuBoTHBIX. CokparuTenbHble Bakyonu. Opranel BbyieneHus. CBs3b
IIOJIOCTH TeJIa ¢ KPOBEHOCHOM U BBIICIUTENBHON CUCTEMAaMU. BrlieeHre y M03BOHOYHBIX
KUBOTHBIX. 3allIUTa Y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U UX POU3BOJIHBIE.
PasnpaxxumocTs M peryisinus y OpraHusMoB. Pa3npa)kuMOCThb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3napakuMocTp M peryssiiuss y MHOIOKJIETOYHBIX PacCTCHHM.
PocToBbIe BeliecTBa U MX 3HaYCHHE.

HepBHas cuctema u pediiekTopHasi peryisiius y MHOTOKJIETOUHbIX KUBOTHBIX. HepBHas
CUCTEMa M €€ OTHeNbl. OBOJIIOLMOHHOE YCIIO)KHEHUE CTPOCHHMS HEPBHOM CUCTEMBI Y
KUBOTHBIX.

Pa3zpabotka anroputMoB U mporpaMMm s 3¢(PEeKTUBHON (QYHKIMOHAIBHONM aHHOTALUU
T€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METa00JIOMOB MHUKPOOPTIaHW3MOB, PACTEHH,

JKHMBOTHBIX U YCJIOBCKaA

OpraHI/I3M YCJIOBCKA U €10 3JO0POBLE

5.1

5.2

Oprasel M cHCTEMBI OpraHoB u4enoBeka. OTAENbl TOJOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pednekropnas nyra. be3ycnoBHble U yCIOBHBIE DPe(IIEKCHI.
['ymopanbHas peryisiuuss W SHIOKPUHHAs CHCTEMA >KMBOTHBIX M 4YesoBeka. JKernesbl
SHIOKPUHHOM CUCTEMBI M MX TFOPMOHBI. JleiicTBuE TOPMOHOB. B3anMOCBsI3p HEpBHOU U
SHIOKpUHHON cucTteM. ['mnmoranamo-runoduzapnas cuctema. Pednekc u peduiekropHas

ayra. BCSYCJ'IOBHLIC " YCJIOBHBIC pe(l)JICKCLI

3ammra opraHu3ma oOT Oone3Heidl. MMmyHHas cucrema denoBeka. Kietounslii u
IryMOpaJIbHBIA UMMYHUTET. Bpoxka€HHBIN, TpuoOpeTEHHBIN criennpuIeckuii UMMYHUTET.
Teopus kmoHanpHO-cenekTuBHOTO HMMyHHTeTa ([1.0pnux, ®.M.bepner, C.Tonerasa).
BocnanurenpHple OTBETBI OpPraHu3MoB. Poilb BpOXKAEHHOIO HMMMYHHTETa B Pa3BUTHH

CUCTEMHBIX 3a00JIEBAHUN

5.3

KpoBenocnas cucrtema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYAbl M KpoBb. Kpyru

KpoBooOparnieHus. Pabora cepana u e€ perynsuus




5.4

Jpixanue uenoBeka. uddysus razoB yepe3 MOBEPXHOCTh KIIETKH. JlpIXxaTenpHas cucrema

4esoBeKa. JlpIxaTenpHas MOBEpXHOCTh. Perymsuus apixanus. [prxarenbupie 00bEMbI

5.5

HI/IH_IeBapI/ITCJIBHaH cucreMa YCJIOBCKaA. OTI[CJIBI MMUIICBAPUTCIBHOT'O TpakKkTa.

HI/IH_IeBapI/ITCJIBHbIe JKCIIC3hI. BHYTpI/IHOJIOCTHOG N BHYTPHUKIICTOYHOC NNIICBAPCHUC

5.6

5.7

6.1

IlokpoBel u wux mnpousBoaHble. Opransl BbigeneHus. [louku. CrpoeHue u
¢byHkuonupoBanre HeppoHa. DunbTpanus, cekpenuss U oOpaTHOE BCACBIBAHHE Kak

MEXaHU3MBbI pa6OTBI OpTraHOB BBIACIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBEKA

HBI/I)KGHI/IC YeJIoBeKa: MbIedyHas cucreMa. CKeJIeTHBIC MBIIIILI H X pa60Ta. CTpOCHI/IC n

THUIIBI COCIMHCHUA KocTel
TeopI/IH ABOJIIOIMU. Pa3BuTHE )XKU3HU Ha 3emie

OBoumounonHas teopus Y. [lapBuna. [Ipeanocbuiki BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
1 Hay4Has aearesabHocTh Y. JlapBuHa.

JBmwxkymme cuibl dBoironuu BHAoB 1o Y. JlapBuHy (BBICOKas HWHTCHCHBHOCTH
Pa3sMHOXEHHUsT OPraHU3MOB, HACJIEICTBEHHAs M3MEHUYMBOCTb, OOpb0a 3a CyllecTBOBaHMUE,
€CTECTBEHHbII U UCKYCCTBEHHBII 0TOOD).

Odopmiienne cuaTeTndeckoit Teopuu sBoitou (CTI). HelitpanbHas TeopHst SBOIIONNN.
CoBpeMeHHass JBOJIONMOHHAS OWonorusa. 3HA4YEHHE OSBOJIIOIMOHHOM TEOpHH B

(I)OpMI/IpOBaHI/II/I CCTeCTBCHHO'HaquOﬁ KapTUHBI MHUpa

6.2

[Tomynsius kak 3jieMeHTapHas eauHuna 3Boiolnud. COBpEMEHHBbIE METOJbl OLEHKH
TEHETUYECKOr0 pa3HooOpa3us M CTPYKTyphl mnonyssiuuid. V3meHeHue reHodoHIa
MOMYJISAUM KAaK DJJEMEHTAPHOE DHBOJIOLMOHHOE SIBIEHHE. 3aKOH TIE€HETHYECKOIo
paBHoBecust Jx. Xapau, B. BaiinGepra.

DOnemeHTapHble (aKTOpbl (ABMXKYIIME CHJIBI) 3BOJIOLMU. MyTallMOHHBIA MpoIliecc.
KomOuHaTuBHas n3MeHYUBOCTh. [lpeiid reHoB — citydaiiHble HEHANpaBlIeHHbIE U3MEHEHUS
qacToT ajuienei B momymsanusax. I ekt ocHoBatens. Murpauu. M30maamus nomysnuii:
reorpaduyeckas (mpocTpaHCTBEHHAs ), OMoIornvecKast (penpoayKTUBHAs).

EctectBennblii oT00p — HampaBisoomuid (axktop sBosouud. POpMbI €CTECTBEHHOTO
orOopa: JBWXKYIIMH, CTaOMIM3UPYIOMIMN, paspbIBatolMid (au3pynTuBHbIN). IlomoBoit
otbop.

[IpucnocoOaeHHOCT, OpPraHM3MOB Kak pe3yJbTaT MHUKpPO3BOJIOUWU. Bo3HHKHOBEHME
npucrnocobaeHuit 'y opraHuzmMoB. Apomopdosbl U uamoazantauuu. I[Ipumepsr
npuUcrocobaeHnit y opranu3MoB. OTHOCUTEIBHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero kputepum u crpykrypa. BumooOpa3oBaHue Kak pe3yibTaT MHKpPO3BOJIOLMU.
M3onsanmst — xmroueBoit gaktop BumooOpazoBaHus. [Iytn u cnocoObl BUI000Opa30BaHUS:
ajuionatpudeckoe (reorpaduueckoe), CUMIATPHUECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionan3anus, rudpuauzanus). JauTeaIpbHOCTb SBOTIOIMOHHBIX MTPOIECCOB.
Mexanu3mbl HopMUPOBaHUS OHOJIOTUYECKOTO PA3HOOOpa3Hsl.

Ponp osBomtonmoHHoi OuojoruM B pa3paOOTKe HAyYHBIX METOJIOB COXPAaHEHHUS




Ooropa3zHooOpasusi. MHUKPOIBOIIONHS ¥ KOIBOJIOLHUS MAPA3UTOB U UX X035eB. MeXaHU3Mbl

(dhopMUpOBaHHS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEll

6.3

MeTo/1b1 H3yueHUs MAaKPOIBOIIONUH. [lale0OHTONOrHYeCKHe METOIbI U3YICHUS SBOITFOIIHIH.
[Tepexonubie GopMbI U PUITOTCHETUYECKUE PSIBI OPTAaHU3MOB.

buoreorpadmyeckue Meronsl wu3ydeHus: sBomtonuu. CpaBHeHue (uopsl U (dayHbI
MaTepUKOB M OCTPOBOB. buoreorpapuueckue obOnactu 3emian. Buabl-oHIEMHKH U
PEJHUKTHL.

DOMOpPHOIOTHYECKHE W CPaBHUTEIHHO-MOP(OIOTHUECKUE METOIbI M3YUYCHHS SBOJOIIHH.
['eHeTHuecKkue MeXaHW3MBbl SBOJIIOIUN OHTOTCHE3a ¥ TIOSBJICHUS OSBOJIOIUOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE M aAHAJIOTHUYHBIC OpraHbl. PyIMMEHTapHbIE OpraHbl U
aTaBU3Mbl. MOJICKYJISIPHO-TEHETHYECKHE, OMOXMMHYECKAE W MAaTeMaTHYCCKHUE METOJIbI
M3y4dCHHsI JBOJONMU. [omonorwunbie TeHbl. COBPEMEHHBIE METOIBI IMOCTPOCHHS
(UITOTEHETHYECKUX JCPCBHEB.

XPOMOCOMHBIE MYTaITUH U IBOJFOIHSI TCHOMOB.

OO6mme 3akoHOMEPHOCTH (TpaBmiia) 3BOIOIMK. HeoOpaTUMOCTh SBOTIONMH. Aani TUBHAS

paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIFOLINN

6.4

Hayunble rumorte3bl NpOUCXOXKACHUSA >KM3HM Ha 3emuie. AOUOreHe3 U IaHCIEpPMHUSL.
JloHay4Hble MpPEJCTAaBICHMS O 3apOXKJIEHUM JKM3HM (KpealMoHH3M). ['umnoresa
IIOCTOSIHHOTO CaMO3apOXKJIeHUsl KU3HM M €€ ompoBepxkeHue onsitamu D. Penm, JL
Cnannannanu, JI. [Tacrepa. [Ipoucxoxaenue ®u3HU U acTPOOUOIOTHSI.

OcHoOBHBIE 3Tanbl HEOPraHMYECKON BoMIOIMH. [lnaneTapHas (reojgoruueckasi) 3BOIOLHS.
Xumuueckass — 3BOJIOLUSA.  AOHMOreHHBIH  CHHTE3  OpraHMYEeCKMX  BELIECTB M3
Heopranndeckux. OnsiT C. Musuiepa u I'. FOpu. O6pa3zoBaHue noJmmMepoB 13 MOHOMEPOB.
Koanepsarnasa runoresa A.M. Onapuna, runore3a nepsuyHoro OynboHa Jx. XomnzaeiiHa,
reHetudeckas rumnotesa I'. Mémnepa. Pubosumer (T. Yek) u runoresa «mupa PHK» V.
I'unbepra. opmupoBaHre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKH.

Hctopus 3emmm u wmeroabl €€ wu3ydeHus. lckomaemple OpraHMYECKHUE OCTaTKH.
I'eoxpononorust u e€ weronsl. OTHocUTeNbHAas U aOCOJIOTHAs TE€OXPOHOJOTHSL.
I'eoxpoHonoruyueckas 1Kasa: 0HbL, Ipbl, HEPUOIbL, FTTOXH.

HavanpHble sTansl opraHnueckoil 3Boitonuu. [losBaeHre U HBOJIIOLMS MEPBBIX KIIETOK.
OBomonuss  Merabonu3ma. Bo3HMKHOBeHHME mepBbIX  dKocucTeM. CoBpeMeHHbIE
MUKpOOHbIE OWOIUIEHKM KaK aHaJorl MepBbIX Ha 3emiie coodmiecTB. CTpOMAaTONUTHI.
[IpoxapuoTHI U 3yKapHOTHI.

[TpoucxoxxaeHne 3ykKapuoT (cuMOMOTeHe3). DBOJIOIMOHHOE MPOMCXOXKACHUE BUPYCOB.
IIponcxoxkaeHne MHOTIOKJIETOUHBIX OpraHu3MOB. BO3HHMKHOBEHHE OCHOBHBIX TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl IBOJIIOIMK BBICIIMX pacTeHud. OCHOBHBIE apomMop(]o3bl pacTeHUH.

Beixon pacrenuii Ha cymry. IlosiBieHue CIIOPOBBIX PACTEHMM M 3aBOEBAHME MMU CYIIH.
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Cemennbie pactenust. [Iporcxoxienre BETKOBBIX PACTEHUN.

OcHOBHBIE 3Tambl HBOJIOIUH KXHUBOTHOIO MHpa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennackas dayna. KemOpuiickuii B3pbIB — TOSBJICHHE COBPEMEHHBIX THIMOB. I[lepBbie
XOpAOBbIe KUBOTHBbIE. JKW3HB B BOJE. OBOJIOLMA IO3BOHOYHBIX. [IpoucxoxaeHue
amuouit u pentwimid. [IpoucxoxxaeHne MISKONMUTAIONIMX U NTHLL. [IpuHIMI KIH04eBOro
apomopdo3za. OcBoeHne 6€CIIO3BOHOYHBIMU U IO3BOHOYHBIMH KHUBOTHBIMH CYIIIH.
PazBuTue xxu3Hu Ha 3eMJie 1O 3paM U MEpUOJIaM: apXxei, MPOTEPO30H, MajIe030i, ME3030H,
KaifHo30#. OOmas XxapakTepucTUKa KJIMMara U reosiorudyeckux mpoieccos. [losBiaeHue u
pacuBET XapaKTEpPHBIX OpPraHU3MOB. YTiaeoOpa3oBaHME: €ro yCIOBUS U BIMSIHHME Ha
ra30BbIi COCTAB aTMOC(EPHI.

MaccoBble BBIMHpPAaHUSI — 3KOJIOTMYECKUE KPHU3UCHI mpouuioro. [IpuuuHbel U crnencrBus

MaCCOBBIX BLIMI/IpaHPlﬁ. COBpCMeHHBIfI SKOJIOTHYCCKU U Kpu3uc, €ro 0COOEHHOCTHU

Pa3nens! u 3agaun anTponosornu. Mertoael antpononorud. CTaHOBIEHUE NIPEICTaBICHUN
0 IIPOUCXOXKACHUH 4yesloBeKa. COBPEMEHHBIE HAYUHbIE TEOPHH.

CxoncTtBo uyenoBeka € KMBOTHBIMH. CHCTEMAaTHYECKOE IIOJIOKEHHME  4YeJlOBEeKa.
CBujerenbcTBa CXOJICTBA 4YeNIOBEKa C JKMBOTHBIMHU: CPaBHUTEIBbHO-MOP()OIOrHYECKHUE,
sMOpHoIoruyeckue, GU3noIoro-onoXuMHIecKue, nopeneHuIeckue. OTIUYMs YesloBeKa OT
KUBOTHBIX. lIpAMOXOXkIE€HHE M KOMIUIEKC CBSA3aHHBIX C HHUM IIpU3HaKoB. Pa3Burtue
TOJIOBHOTO MO3Tra M BTOPON CUTHAJIBHON CUCTEMBI.

JBwxymme  cuwibl  (GakTopbl) — aHTpONOreHe3a:  OWOJIOTHYECKHE,  COLMANIbHBIE.
CooTHolleHrne ONOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOI'€HE3E.

OCHOBHBIE CTaIMM AaHTPOIOTEHE3a. ABCTPAIONUTEKH — JIBYHOTHE TIPEIKH Jrofeil. YemoBek
YMEJbI, IEPBBIE U3rOTOBIICHUS OPYINUU Tpyaa. UenoBeK MPAMOXOIAIIUN U TIEPBBIM BBIXO/
moxae 3a mpenensl Adpuxku. YenoBek reigensOeprckuii — oOmUNA  TpeaoK
HEaHJAEPTAJIIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeaoBeK HeaHJEpTalIbCKUI KaK BHUJL
JIOIEW XOJIOOHOTO KimMara. YermoBeK pa3yMHBIM COBPEMEHHOI'O THIA, JIEHHCOBCKUHI
4eJl0BEK, OCBOEHUE KOHTUHEHTOB 3a IpeaenaMu AGpuku.

DBOJIIOLIUS COBPEMEHHOTO uesioBeka. EcTecTBeHHBIN OTOOp B MHOMYJALUSAX YEIOBEKa.
MyTanuonHslii npornecc ¥ noiaumopdusm. [lomynsunoHHbIE BOJHBI, Jpeld T'eHOB,
Murpanus u «3¢hdeKT ocHoBaTes» B MOMYJISAIHUAX COBPEMEHHOTO YeIOBeKa.
UYenoseueckue pachl. [lonarue o pace. bonbiiue pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJlo-HeTpouaHas (PKBaTopuaibHas), MOHIOJOUIHASA (Aa3MaTCKO-aMEPUKAHCKas).
Bpems u nyTu pacceneHus 4enoBeka o niaHere. EnuHCTBO yenoBedeckux pac. Hayunas
HECOCTOATENIBHOCTh pacu3Ma. [IpucrocoOIeHHOCTh YenoBeKa K pasHbIM  YCIOBUSM
OKpY’Karolieu cpenbl. Bimsane reorpadudeckoit cpeapl u Apeida reHoB Ha MOP(HOIOTHIO

1 (U3UOJIOTHIO YelIOBEeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMu.




Mertoapl skonoruu. IloneBbie HaOMIOACHUSA. DKCHEPUMEHTHI B KOJIOTUHU: MPUPOIHBIC U
naboparopHble. MoaenupoBaHue B SKOJOTMH. MOHHUTOPHUHI OKpPY’KAalOIEH Cpessl:

JIOKaJIbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN

7.2

7.3

Okonornyeckue (akTopel M 3aKOHOMEpHOCTHM HX JeiictBus.  Kiaccudukarms
9KOJIOTUYECKUX (PAKTOPOB: abMOTHUYECKHE, OHOTHYECKUe, aHTponoreHHsle. OOmme
3aKOHOMEPHOCTH JeWCTBUS 3Kojnoruyeckux ¢akropo. IlpaBuno wmuHumyma (K.
npenrens, 0. JIn6ux). ToaepaHTHOCT. DBPHOMOHTHBIC U CTECHOOMOHTHBIE OPTaHU3MBI.
Aobunornueckue GaxkTopbl. CBET Kak IKOJOTHYECKUi (akTop. JleficTBHE pa3HBIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOIMYECKHE IPYMIbl PACTEHUN U KUBOTHBIX I10
OTHOILIECHMIO K cBeTy. CurHanbHas posib cBeTa. DOTONepHoIn3M.

Temmepatypa kak 5SKojJormueckuii ¢akrtop. JledicTBue TemmepaTypsl Ha OpPraHHU3MBEIL.
[loiikunoTepMHbBIE W TOMOMOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpTraHU3MBI.

BrnaxHocTs kak skonorumueckuii ¢akrop. IIpucrnocoOneHus pacTeHH K HOJJEpKAHUIO
BojHOro Oamanca. Knaccudukaius pacTeHmii 1Mo OTHOMICHHIO K Boje. [lpucrmocobneHus
KMBOTHBIX K H3MEHEHUIO BOJAHOTO PEXHUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAs, MOYBEHHAs, TIIyOMHHAas
MOJIOYBEHHAS, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMHYECKHE OCOOCHHOCTH  Cpel
obutanus opraHnu3MoB. [Iprucnoco0eHns OpraHu3MoOB K KHU3HH B Pa3HBIX Cpeax.
buonornyeckue putMmbl. BHemHue 1 BHyTpeHHHE pUTMbI. CyTOUHBIE M TOJAWYHbBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KHU3HH.

XKuznennole ¢opmbl opraHu3moB. [loHsTHe 0 ku3HeHHOUN ¢opme. XKuzHeHHbIE POpPMBI
pacTeHuii: AepeBbs, KyCTapHUKH, KYCTApHUYKHA, MHOTOJICTHHE TPABbI, OJJHOJIETHUE TPABHI.
XKuzneHuoble (GOpMBI KUBOTHBIX: THMIPOOMOHTHI, T€OOMOHTHI, a3pO0OHOHTBI. OCOOEHHOCTH
CTpOeHus 1 00pa3a KU3HHU.

buotnueckne  Qakroppl. Buasl OMOTHYECKMX ~ B3aMMOJCUCTBHI:  KOHKYPEHIIHS,
XHITHAYECTBO, CUMOMO3 ® ero ¢opmbl. [lapasutusm, Koomepamus, MyTyallu3M,
KOMMEHCAINU3M (KBapTUPAHTCTBO, HaxjieOHMuecTBO). Herpoduueckue B3auMOAEHCTBUS
(Tomuueckue, popuueckue, pabpudeckue). 3HaueHUE OMOTHUECKUX B3aUMOJICHCTBUHN st

CYIICCTBOBAHUA OPraHU3MOB B CpEAC obuTaHus. HpI/IHHI/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

DKOJIOTHYECKHE XapaKTepUCTUKU nomyssiuuu. [lomynanus kak Ouojoruyeckas cucreMma.
Ponws HeogHOpOAHOCTH cpefbl, puznueckux 0aprepoB U OCOOCHHOCTEH OMOJIOTHH BHUJIOB B
(GOopMUPOBAaHUM TPOCTPAHCTBEHHON CTPYKTyphl mnonyisuuii. OCHOBHbIE IOKa3aTelu
MOMYJISALMHN: YUCIEHHOCTD, INIOTHOCTh, BO3PAcTHAs U MOJI0Bas CTPYKTYpa, POKIAAEMOCTD,
IIPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIU.

OKosorudeckas CTpykTypa nomyisanuu. OLieHKa 4YHCICHHOCTH NOMyJsauuu. JnHamuka
NOMYJIAUUN M €€ perysuus. bHOoTMYeCKui NOTeHIMal MOomyJsinuu. MozjenupoBaHue

AUHAMHKU TIOMYJIAIUUA. KpI/IBBIG pocCTa YHUCJICHHOCTU IMOMYJIAINU. KpI/IBBIe BBDKUBAHUA.
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Perynsiiust 9uicieHHOCTH TOMYJISAIMI: poJib (PAKTOPOB, 3aBUCAIINX U HE 3aBHUCSIIUX OT
IUIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BUaoB (I- u K-ctparerun).

[Tonstne 00 »dKojJOrMYecKoW HuUIIe BUAa. MecTtooOutanue. MHOromepHas MOJEb
skosiornyeckod  Humu  Jx.M. XartumHcona. Pa3Mepbl  AKOJOrMYECKOW  HUIIM.
[ToTennuanpHas U peaii30BaHHAs HULIY.

Bun xak cucrema nomynsuuil. Apeaibl BUJIOB. Buabl M UX JKU3HEHHBIE CTPATErHH.
3aKOHOMEPHOCTH TMOBEACHUS W MUTpaldid KUBOTHBIX. bBHOJOTMYECKHE HWHBA3UHU
4y>KEpOJIHBIX BUJIOB

CooOmectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHU3MamMu B
ouoneHoze. DkocucrtemMa kak OTKpbiTasg cuctema (A./x. Tencnu). DyHKIMOHATIbHBIC
OJIOKM OpPTaHU3MOB B 3KOCHUCTEME: MPOIYIICHTHI, KOHCYMEHTHI, peIyleHThl. Tpodudyeckue
ypoBHU. Tpoduyeckue nienu u cetu. AdnoTmueckue OJ0KkM dKocucTeM. [10YBBI U MBI B
sKocucTteMax. KpyroBopor BelecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE MMOKa3aTeNHN FKOCUCTEMBI. bruoMacca 1 npoaykuus. IKOJIOrM4eCKUe MUPAMUIbI
qrcen, OMoMacChl U YDHEPTUH.

HanpaBneHHble 3akOHOMEPHBIE CMEHBI COOOIIECTB — CyKllecCHH. [lepBUUHbIE 1 BTOPHYHBIE
CYKIECCMM M WX INPUYUHBL. AHTPONOIE€HHBbIE BO3JEWUCTBUSA Ha cykueccuu. KimmakcHoe
coobmiecTBo. bropaznooOpasue u MoJIHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOWYHBOCTHU
COOOIIIECTB.

[IpuponHbie 3KOCHCTEMBI. AHTPONOTE€HHBIE SKOCUCTEMBI. ATpo3KocHcTeMa. ATpPOLEHO3.
Paznuuns Mexy aHTpOIIOT€HHBIMU U TPUPOJIHBIMHU SKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u ¢ayHa.
CuHanTponu3auus Topojackoil ¢ayHbl. buonormdyeckoe M XO035SHCTBEHHOE 3HAUYECHHE
arpodKocucTeM H  ypOodKocHCcTeM. 3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX
B3aUMOJICHICTBUI OPTraHU3MOB B SKOCUCTEMAX.

[lepeHoc »HepruM © BEHIECTB MEXKIY CMEXKHBIMH DJKOCHCTEMaMHU. Y CTOMYHBOCTH
OpraHWU3MOB, TOMYJISAIMA W DKOCHUCTEM B YCJIOBHSX €CTECTBEHHBIX M AHTPOIOTCHHBIX

BO3JEUCTBUN

7.5

buocdepa — obmemnanerapuas o0onouka 3emiH, TA€ CYIIECTBYET WJIM CYIIECTBOBaja
xu3Hb. Yuenne B.W. Bepuaackoro o 6uocdepe. Obnactu 6uocdeps! u e€ cocras. Kupoe
BEIIECTBO OMOCHEPHI U ero (PyHKIUH.

3akoHOMEPHOCTH cyliecTBoBaHUsI O6mocdepbl. OcobeHHocTH Ouochepsl Kak TI0OATbHON
sKOocHCTeMBbI. JlnHammueckoe paBHOBecHe B Omocdepe. KpyroBopoTbl BemecTs u
OMOTeOXMMHIYECKHE ITUKIIBI (YIiIepo/ia, a30Ta). PUTMHYHOCTH siBIIeHUH B 6uocdepe.
3onanbHOCTh OuoCchepsl. IlonsaTne o 6uome. OCHOBHBIE OMOMBI CYIIH: TYH/pA, XBOWHBIE
Jieca, CMEIIaHHbIE W IMIUPOKOJIMCTBEHHBIC JIeCa, CTEMH, CABaHHBI, ITyCTHIHU, TPOITUIECKUE
Jieca, BRICOKOTOpbsi. Kimmmar, pacTUTenbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QyHKOHS >KHBBIX CHCTEM, OIIGHKA HUX PECYpCHOTO IMOTCHIMAIa |
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orochepHbIX QYHKIHIA

DKOJIOTHYECKHEe KpU3UChl W WX MpUYMHBL. Bo3xgeilictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOAHOU cpeabl. OxpaHa
BOAHBIX pecypcoB. Paspymenue nouBbl. OxpaHa IOYBEHHBIX pecypcoB. lM3meHeHue
KJIMMarTa.

AHTpPOIIOT€HHOE  BO3JEHCTBME HAa PACTUTENBHBIA W KUBOTHBIM wmup. Oxpana
PaCTUTENBHOTO M KMBOTHOTO Mupa. OCHOBHBIE NMPUHLHUIIBI OXpaHbl Mpupoasl. Kpachoie
kaurn. Ocobo oxpansiemble npupognsie tepputopun (OOIIT). boranndeckue cansl u
300JIOTUYECKUE TTapKHU.

OcHOBHbBIE TPHUHIIMIIBI YCTOMYHUBOIO Pa3BUTHS UYEIOBEUECTBA U MPHUPOALI. PanmonanbHOe

IIPUPOIONOJIB30BaHUE U COXPAaHEHHE OMOJIOTHYECKOT0 pa3HO00pa3us 3eMiIu




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

«  buonorus, 10 kmacc/ B.B.ITaceunnk, M3garensctBo «IIpocBemnienne»
« buonorus, 11 kinacc/ B.B.I1aceunuk, U3narensctBo «IIpocBemennes

METOJIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. «EquHoe OKHO JIocTyIa K o0pa3oBaTebHbIM pecypcamy» hitp://windows.edu/ru
2. «Enunas xosutekiyst g poBhIX 00pa3oBaTeIbHBIX pecypcoB» http://school-

collektion.edu/ru

3. «DenepanbHbIi EHTP HHPOPMALIMOHHBIX 00pa3oBaTeIbHBIX pecypcoBy http://fcior.edu.ru
http://eor.edu.ru

4. Karanor o0pa3zoBaTenbHBIX pecypcoB cetd MHTepHeT muis mikonsl http://katalog.iot.ru/

5. Metodkabinet.eu: napopManMOHHO-METOINIECKUI KAOUMHET
http://www.metodkabinet.eu/

6. Karanor oOpa3oBarteinbHbIX pecypcoB cetu «uTeprer» hitp://catalog.iot.ru

7. Poccuiickuii oOpa3oBatenbHbIi moptan http://www.school.edu.ru

8. ITopran «Poccwuiickoe oopaszoanue http://www.edu.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

bubmmoreka LIOK https://lesson.academy-content.myschool.edu.ru/06/05

Yuusepcanbaas oudmuoreka [JOK  https://www.gosuslugi.ru/landing/edu-content
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