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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma o yueObnomy npeamery «buonorus» (ganee - Onoyorus) Ha ypoBHE CPEIHETO
obmiero oOpazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«006 obOpazoBannu B Poccuiickoit Depepanun»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yuebHoro npeamMera «bruonorus» 1 OCHOBHBIX MOJIOKEHHH (penepanbHoi paboueil mporpaMmbl
BOCIIUTAHUS.

Cornacuno nonoxkenusim ®I'OC COO npoduiibHble yyeOHBIE TPEAMETHI, U3ydaeMble Ha
yrIIyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanuu oOydeHUs Ha YPOBHE CPETHErO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOLIHMM,
CpPEeIHHM OOIIUM, CPEIHUM MPOPECCHOHATBHBIM U BBICIIMM OOpa3oBaHHeM. B To ke Bpems
KaX/IbI U3 3TUX y4eOHBIX TPEAMETOB JIOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEHICHUE
00pa30BaTeNbHBIX, BOCIIUTATEILHBIX W PAa3BUBAIOIIUX 33Ja4, CBSI3aHHBIX C MpodopHueHTaImen
o0yJaromuxcss W CTUMYJHPOBAHHEM HHTEpEca K KOHKPETHOM O0O0JacTH HAy4YHOTO 3HAHMA,
CBSI3aHHOTO C OWOJIOTHEW, METUIIMHOM, JKOJOTHEH, ICHXOJOTHEH, CIIOPTOM WM BOCHHBIM
JICTIOM.

[Tporpamma no yuebHOMy npeameTy «buomnorus» maéT mpeacTaBiIeHUe O IEeTH U 33aJadax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, ero CTPYKTYPHpPOBAaHHE MO pasfeliaM U TeMaw,
pacnpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro Iporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo O6MONOTHHM pealn30BaH MPUHIUI
IIPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMH Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHWI,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWKA, OPUCHTHPOBAHHBIX Ha (OPMHPOBAHHWE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUYECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCITUTAHUE OEPEKHOTO OTHOIIEHHUS K OKpYyXarolled NpupoaHOW cperne. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3dynbrataM oOydeHus U B (GOPMUPOBAHUU OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENHHOM
JEATETLHOCTH OO0YyYaloIUXCs IO OCBOCHHUIO COJIEpKaHUsI OMOJOTHYECKOro 0Opa3oBaHHsS Ha
YpOBHE CpeZiHero oo01ero oopazoBaHusl.

VYuebHblit npeamer «buonorus» Ha ypoBHE cpeiHero oOmiero oOpa3oBaHUs 3aBEpILIAET
Ouosornyeckoe oOpa3oBaHUE B IIKOJE M OPUEHTHPOBAH Ha pacIIUpEeHUe U yriryOreHne 3HaHu|
oOyyaromuxcs O JKMBOH TNpUpPO/AE, OCHOBAX MOJEKYJISPHOW W KJIETOYHOM OHOJIOTrHH,
SMOPHONIOTHN M OUOJIOTHH Pa3BUTHS, T€HETUKHU, CEIEKIMHU, OMOTEXHOJOIHH, HBOJIOIMOHHOTO
YUCHHUSI u 9KOJIOTUH.

N3zyuenne yuebHoro npenmera «buojorus» Ha yriyOJe€HHOM YPOBHE OPUEHTHPOBAHO Ha
HNOJArOTOBKY OOyd4aroIuxcs K IMOCIEAYIOUIEMY IOIY4YEeHUI0 OHOIOrMYeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpelHero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coaep KaHus
COCTaBJISIeT CUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJYYEHHBIX MPU H3YYEHHH OOydarolUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3esioB OHOJIOTMM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTY4aroT pa3BuTue. Tak, pacIMpeHsl U yriyOaeHbl
Ouoyornyeckre 3HaHHWA O PACTEHUSX, KUBOTHBIX, I'pubax, OakTepusx, OpraHu3Me 4YeJOBeKa,



o0IIMX 3aKOHOMEPHOCTSX JKW3HM, [OMOJHUTENBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
MPUKJIATHOTO U MOMCKOBOI'O XapakTepa, KOTOpPbIE MOKHO HCIIOJIb30BATh KAaK OPUEHTUPHI IS
nocieayrolero Beioopa npodeccun. BosmoxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYeHUU (DU3HKH, XUMUH,
reorpauu U MaTEMaTHKH.

Ctpyktypa mporpamMmbel 1o ydeOHOMY mpenMery "buosorusa" oTpakaer CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3allui,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHU M CHHTETHYECKON
OMOJIOTUM, aKTyaJIM3UpPYIOTCS 3HaHUS oOOydaroluxcs Mo OOTaHHMKE, 300JIOTMH, aHATOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOUMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o buocdepe.

VYueOubiii npeamer «buonmorus» npusBaH 00eCHEUYUTh OCBOCHHE OOYUYAIOUTUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIIOB W TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJslUU, OWUOIEH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS
HAYYHBIX JOCTUKCHHSIX, COBPEMEHHBIX HCCIIEJOBAHMUSIX B OHOJIOTHH, MPUKIATHBIX acleKTax
OMOJIOTUYECKUX 3HaHWK. J[1s pa3BUTHS W TOJCPNKAHKS WHTEpeca 0O0yJaroIIMXCcsi K OMOJIOTHU
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMEI IO
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEHN CTAaHOBJIICHHS W Pa3BUTHS TOW WM MHOU
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIIEHHE Ba)KHEHIIMX
OMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

[enp u3yuenus yueOHOro mpenmera «buonorus» Ha yrimyOn€HHOM ypoBHE — OBJaJieHHE
00y4JalImUMHUCA 3HAHUAMU O CTPYKTYPHO-(DYHKLIHMOHAJIBHOM OpraHu3alliid >KMBBIX CHCTEM
pa3HOro paHra v MpHOOpeTeHHEe YMEHHUI MCIONIB30BaTh 3TU 3HAHUS B (DOPMHUPOBAHHH WHTEpeca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YueOHOro 3aBeIeHus sl IPOJAOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTikeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha yriayOnéHHOM ypoBHe
o0ecreunBaeTcs pelIeHuEM CIeIyoIuX 3a1au:

OCBOCHHE  OOYYaIOIIMMHCS CHCTEMbl OHOJOTMYECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIEMIIMUSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M MpaBUIiIaXx,
COCTaBJIIONINX COBPEMEHHYI) ©CTCCTBCHHO-HAyYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOIYJALHUs, BUI,
OmoreorieHo3, Owocdepa); O BBIIAIOMIMXCS OTKPBHITUAX U COBPEMEHHBIX HCCIIECIOBAaHUSIX B
OHOJIOrHH;

O3HaKOMJICHWE  OOydalommxcsi C  METOJAaMH  TO3HAHWS  JKUBOW  NPHPOJIBIL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOUYHOW OMOJIOTHH,
3M6pI/IOJ'IOFI/II/I A OMOJIOTUH pa3BUTHUA, TCHETUKHU U CCIICKIIUU, OMOTEXHOJIOTUH U CUHTETHYECKOUN
OMOJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKNX HCCIIEeOBaHU B JabopaTopuu U B mpupojae (HaOmoaeHHe, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTUPOBAHNE);



OBJIaJICHUEC OOYYAIOIUMHUCA YMEHHUSAMHU: CaMOCTOSATEIBHO HAaXOJWUTh, AHAIM3UPOBATH H
MCIIOJIb30BaTh OMOJIOTUYECKYIO MH(POPMAIIUIO; TIOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEH U
CUMBOJIMKOW;  yCTaHaBIWBaTh CBSA3b MEXAY Ppa3BUTHEM OHOJIOTMM W  COLHUAIbHO-
YKOHOMHUYECKUMHU M DKOJIOTHYECKUMHU TMPOOIEMaMH YelIOBEYECTBA;, OIICHUBATH IOCIEIACTBHS
CBOCH JEATCIIBHOCTH I10 OTHOIICHUIO K OKPYXAIOIIeH IPHPOJHON cpeie, COOCTBEHHOMY
3I0POBBIO U 370POBBIO0  OKPYXKAIOMIUX JIFOACH, OOOCHOBBIBATH M COOIIOIATH MEpPHI
npo(UIaKTUKA HH(EKIIMOHHBIX 3a00JICBaHMA, MpaBuia MOBEICHUS B MPUPOJIC U O0CCIICUCHHS
0e30MacHOCTH COOCTBEHHOH JKM3HENEATEIHbHOCTH B UPE3BBIYAWHBIX CUTYALUSX MPUPOIHOTO U
TEXHOT'CHHOI'O XapaKTepa; XapaKTepHU30BaTh COBPEMCHHBIC HAy4YHBIC OTKPBITHUS B 00JacTH
OuoJjoruu;

pa3BUTHE y 00yYarOMMXCS MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOLIMMHUCSA OTKPBITUAMU U COBPEMEHHBIMHU HCCIEIOBaHMSIMU B OHOJIOIMH,
pelIaeMbIMH €10 NPOOJeMaMH, METOJO0JIOTUEH OMOJIOrMYecKOro MCCIENOBAHUS, MPOBEACHUS
9KCHEPUMEHTAJbHBIX HCCIICAOBAHUM, pelleHus OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUS
OMOJIOrNYECKUX 0OBEKTOB U IIPOLIECCOB;

BOCIIUTAHUE y OOYyYarOUIMXCsl [IEHHOCTHOTO OTHOIICHHS K JKUBOW IPHUPOJE B IEJIOM U K
OTACIbHBIM €€ OoO0BeKTaM | SBJICHHUSAM; (OpMUpPOBAHUE IKOJIOTHYCCKOH, TEHETUYECKOU
IPaMOTHOCTH, OOMICH KYJIbTYpBI MOBEACHHS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUU;

pHOOpEeTEHNE 00YJAOIIMMHCS KOMIIETEHTHOCTH B PAIllHOHATBHOM IPHUPOIOTIOIH30BAHUH
(cobmroeHne TpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, IKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIMIMX JIOACH (COOMIONCHHUS Mep
npopwiakTuku  3a0ojeBaHuMi,  oOecrieueHHe  OE30MACHOCTH  KHU3HEIESSATCILHOCTH B
YpE3BBIYANHBIX CUTYAIUSAX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MUCIOJIb30BaHUS
OMOJOTUYECKNX 3HAHUN M YMEHUH B TIOBCETHEBHOM KU3HU;

CO3/laHMe YCJIOBUH JUIsI OCO3HAaHHOTO BbIOOpa OOYyYAIOUIMMMCA HHIMBUAYAIbHON
0o0pa3oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOUIEH mocienyromeMy IpodecCHOHATbHOMY
CaMOOIIPEJICJIEHNIO, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMU HHTEpecaMH U MOTPEOHOCTAMHU
peruoHa.

OOlee YKCIIO YacoB, OTBEJCHHBIX HA W3ydeHHE OWOJIOTMM Ha YIJIyOJEHHOM YpOBHE
cpenHero obmero obOpa3oBaHus, coctaBiseT 204 yaca: B 10 kmacce — 102 yaca (3 gaca B
Hezenmo), B 11 xacce — 102 gaca (3 yaca B Heleno).

Otb6op opraHu3alMOHHBIX  (GOPM, METOJAOB H CPEACTB OOy4YeHHUS OHOJIOTUH
OCYIIECTBIISIETCS ¢ YUYETOM CHEHU(PUKU €ro COJEp>KaHUs W HANpPaBIEHHOCTH HA MPOAOIKEHHE
Ouonoruuyeckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHEro NpoeCcCHOHAIBLHOTO U BBICLIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCTIOBHEM TMPU O0yYEeHUW OHMOJOTHHM HAa YIIyOJIEHHOM ypOBHE SIBISIETCS
MpOBEACHUE J1aObOpaTOPHBIX U TMpakTHUeckux pabdor. Takke yuyacThe oOydalOmMXcs B
BHITIOJTHEHUH TPOEKTHBIX M y4eOHO-UCCIIEOBATEIbCKUX  pabOT, TeMaTHKa KOTOPBIX
OTIPENIETISIETCS. YYUTEJIEM Ha OCHOBE HWMEIOIIMXCA MAaTepUaIbHO-TEXHUUECKHX PECypCcoB U
MECTHBIX MPUPOJIHBIX YCIOBHIA.



COJAEPKAHUE OBYUYEHUA

10 KJIACC
Conepxanue mporpamMMmbl, BBIJEIECHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyiapcTBeHHOM utoropoi arrectanuu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHas OHoJOTHs — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3Butus
Ouonoruu.  buonormdyeckue HaAyKd M HU3ydyaeMble MMH  MIPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE M TIOUCKOBBIE HAy4YHbIC HCCIEIOBAHUS B
OMOJIOTHH.

3HadeHne 6mosoruy B OPMUPOBAHUU COBPEMEHHON €CTECTBCHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouoioruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJOBEKA: MEIULIMHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE IPUPOJIBI.

JdemMoHcTpanuu

[MoptpeTtsi: Apuctorensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapBus,
VY. T'apgeit, I'. Mennens, B. U. Bepuaackuii, U. I1. [1aBnos, . Y. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl u cxembl: «CBA3b OMOJIOTMHM C APYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U MX H3y4YCHHUE

XKuBble cucTeMbl Kak TpeaMer u3ydeHus Ouosioruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYECHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIPHbIA, KJIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(OuoreoueHotuveckuit), Ouochepusiii. Ilpouecchl, mpoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHMS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alUU.

N3yuenune xuBbIX cucteM. MeToasl Omosiornmueckoil Hayku. HaGmronenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alsl, MeTaaHanus3. llonaTue o 3aBucuMon u
He3aBUCUMOM TiepeMeHHOU. [IlnaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsitie BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. [IpuumHBI HCKaXXEHUS Pe3yJbTATOB JSKcrnepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuiel ¥ cxembl: «OCHOBHBIE TPHU3HAKK SKU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa KUBOW MATEPUN», «YPOBHU OPraHU3alld >KUBOMN
npupoae», «CTpOeHUE KUBOTHOM KIETKW», «TkaHUW KUBOTHBIX», «CHCTEMBI




OpPraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepar», «Metobl
U3YYCHUS KUBOU MPUPOIBI».

ObopynoBanue: 1a00paTOpPHOE o0opynoBaHuE TUTST MIPOBEICHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckast paodora «/cnonp3oBaHue pasnUYHBIX METONOB IIpU
U3YYCHUHU KUBBIX CHCTEM.

Tema 3. buoJsiorust KieTKku

Knerka — crpykTypHO-QYHKIMOHANbHAS €IuWHUIA >KuBOro. Mcropus
oTKphITHS KiIeTKU. PaboThl P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBaHH,
M. Ulneitnen, P. BupxoB). OCHOBHBIE TMOJOXKEHUS COBPEMEHHOM KJIETOYHOM
TEOPUH.

Meronbpl  MOJIEKYJSIPHOM M KJIETOYHOM  OMOJOTHMU:  MHUKPOCKOIHSA,
xpoMarorpadusi, 31eKTpodopes, METo MEUYEHBIX aTOMOB, AU(PEepeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIBTUBUPOBAHHUE KIIETOK. M3yuenue  ¢hurcuposanHvix
K1emoK. DNEeKTPOHHass MUKpockonus. Kougoranvrnas muxkpockonus. Bumanvnoe
(npudicuzneHHoe) uzyueHue Kiemox.

JdemMoHcTpanuu

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

Tabmaunbl 1 cxembl: «CBETOBOM MUKPOCKOID», « DIEKTPOHHBI MUKPOCKOID,
«HcTopus pa3BUTHS METOJOB MUKPOCKOTIUI.

OO0opyoBaHKe: CBETOBOW MHUKPOCKOTN, MHUKPOMPENapaThl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IMpakTnyeckass padora «/3yueHue MeTOlOB KJIETOYHOM OHOJIOTUU
(xpomartorpadusi, snekrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi OpraHu3aNusa KJIeTKU

XUMHUYECKAN COCTaB KIETKU. MakKpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bozma m €€ posb Kak pacTBOPHUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
posb. Posib KaTHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckne BeUIeCTBAa KIETKU. buosorndeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mousiekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHIHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornueckue pyHkmu 6eaKoB. [lpuonsi.

YrieBonsl. MoHocaxapunsl, JUcaxapubl, OJINTOCaXapuabl u
nonucaxapuabl. OOmwMiA miaH cTpoeHuss M (QU3HKO-XMMHYECKHE CBOMCTBA
yIiIeBoJ0B. buonornueckue GyHKIMN yTIeBOAOB.

JIununael. I'uapodunbHO-rUIpOoPOOHBIE  CBOWCTRA. Knaccuduxarnus
munuaoB. Tpurmuuepuabl, QocPoaunuiabsl, BOCKH, CTEpOUIbl. buonormyeckue



byukiuun unugoB. OOmKMeE CBOMCTBA OHMOJIOTMYECKHMX MEMOpaH — TEKyuyeCTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxneunnoseie kucnotel. [IHK n PHK. CTpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. [lpunnmn kommiementapuoctu. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBotinas cnmpans. MecTtoHaxoxaenne u ouonorndeckue pynkmuu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekyisl AT®. Makpospruueckue cBsizu B Mojekylie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
KIJIeTKE. /[pyeue HYKeo3uompugocgpamul (HT®). CexBeHUpOBaHUE
JHK. Memoovl cenomuku, mpanckpunmomuxu, npomeomMuxu.

CtpykTypHasi OUOJIOTHS: OMOXUMUYECKUE U OMOPU3NUECKUE HCCIIeIOBAHUS
cocTaBa M  MPOCTPAHCTBEHHOW  CTPYKTYphl  Ouomoliekyi. MooenuposaHnue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNIeKco8. KomnvromepHultl ouzaiin u
opeanuyeckull cunmes OUOMOJEKYN U UX HEeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[Toptperst: JI. [Tomunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[uarpammel: «PacnipeneneHne XUMHYECKUMX  DJJIEMEHTOB B HEKHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B )KUBOU MPUPOEH.

Tabmuiel u cxembl: «llepuonnueckas Tabivila XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJb», «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHUE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yriieBonoBy, «CTpoeHre MOJIeKyd JUnuaoBy», «HyKIeMHOBbIE KHCIOTBDY,
«Ctpoenue Mosekyibl ATOy.

OO6opynoBanue: XuMUUYECKas mocyaa U 000py0BaHHE.

JladopaTopnasi padora «OOGHapyKeHHE OEIKOB C MOMOILBIO KAU€CTBEHHBIX
pEaKLUIN.

JlaGopaTopHnas padota «ccnenoBanue HYKJICMHOBBIX KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumsl KJIETOK: JyKapUOTHYECKas M Npokapuotudeckas. CTpyKTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KJIETKH.

CrpoeHue MpoKapHOTHYSCKOW KieTkH. KieTouHnas cTeHka OakTepuii u

apxen. OcobeHHoCTH CTPOCHUS reTepoTpodHOM u aBTOTPOGHOM
MIPOKAPHOTHYCCKHUX KIETOK. MecTO U pojib MMPOKAPHUOT B OHMOIIEHO3AX.
CrpoeHnue U byHKIIMOHUPOBAHUE DYKAPUOTUUECKON KJICTKH.

[Mnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHYecKylo MeMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, daroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMHU KIETOYHON CTEHKU PACTEHH, TprOOB.



[uronna3ma. [luto3one. [{utockener. JABuxenue uuromiazmbel. OpraHou bl
KiIeTku. OJIHOMEMOpaHHBIE OPraHOUJILI KJIETKHU: SHJIOIUIa3MaTHYECKas CeTh
(OIIC), ammapart I'ompmxu, TU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anMoCBs3b

OJTHOMEMOpPaHHbBIX OpraHOUIOB KIICTKU. Crtpoenue rpaHyJIIpHOTO
petukyiyma. Mexanuzm Hanpaenenus oOenkoe 6 OIIIC. CuHTe3 pPacTBOPUMBIX
oenkoB.  CuHTE3  KJETOYHBIX  MeMOpaH. [maakuii  (arpaHyJisIpHBIN)
HAOIUIA3MaTHUecKuid  peTukynyMm.  CekpetopHas  GyHKIUS  ammapara

[Nonbmxu. Moougurayus denxos 6 annapame I onvoxcu. Copmuposka Oenxkos 6
annapame [ onv0xcu. TpaHCIOPT BEIIECTB B KJETKe. Bakyonu pacTUTeTbHBIX
kieTok. Kinerounsrii cok. Typrop.

[TonyaBTOHOMHBIE OpraHoOU/IbI KJICTKU: MUTOXOH/IPHH,
miacTuabl. Ilpoucxoscoenue  mumoxonopuii  u  naacmud.  Cumbdbuocenes
(K.C. Mepeoickosckuti, JI. Mapeynuc). Ctpoenne M (QYHKIMH MUTOXOHAPUNA H
iactua. [lepBUuHble, BTOPUYHBIE U CIOXHBIE TUIACTU]IBI (POTOCHHTE3UPYIOIINUX
AYKapHUOT. XJIOPOIUIACTHI, XPOMOILIACTBI, IEUKOILIACTHI BBICIIIUX PACTECHUM.

HememOpanHubie opranouipl kiaeTku CTpoeHue U (yHKIMH HEMEMOpPaHHBIX
OpraHOMIOB KJIETKU. Pubocomsl. IIpomescymounsie Gunamenmeoi.
MukpodunaMeHTsl. Akmunogvle MUKpoghunamenmul. Mpimeunsie
KIIETKHU. AKMUHOBble ~ KOMNOHEHMbl  HeMblUeyHblX — Kilemok. MUKpOTpyOOUKH.
Knerounpii nentp. CrpoeHue W JBWKEHHE JKTYTUKOB M PECHHUYEK.
Mukpotpybouku  1utomiasmel.  Llentpuons. berku, — accoyuuposannvie ¢
MUuxkpoghuramenmamu u Mukpompyooukamu. MomopHvie 6enxu.

SAnpo. OGosouka sifgpa, XpoMaTHH, KapuoIIa3Ma, SAPHIIIKA, UX CTPOSHUE U
bynkuun. SnepHpiii O0enkoBbIM MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HHTep(azHOM sizipe. Dyxpomamun u 2emepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. JJuHamuxa s0epHol 00010uKU 6 Mmumose. AoepHulil
Mparcnopm.

Knerounsle BkimtoueHuss. CpaBHUTENbHAS XaPAKTEPUCTUKA KIETOK JyKAPHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu

[Toptpersl: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabauubl u cxembl: «CTpoeHHE >SYKApUOTHUYECKOW KIETKn», «CTpoeHue
JKUBOTHOM  KJIIeTKW», «CTpoeHHe  pacTUTEIbHOW  KIeTKn», «CTpoeHue
MUTOXOHAPUMNY», «A1po», « CTpoeHne MPOKApUOTUYECKON KIIETKN.

O60opyI0BaHME: CBETOBOM MHKPOCKOI, MHUKPOIpEnapaTbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpENapaThl OaKTEpUAIbHBIX KIETOK.

JlaGopaTtopnasi pabGora «l3ydyeHue CTPOEHMS  KIETOK  Pa3jIMYHBIX
OpraHU3MOB.

IpakTnyeckas padora «/3yueHue CBOICTB KJIETOUHON MeMOpaHbD».

JlaGopaTopHasi padota «l/ccnenoBaHue Ma3mMoiid3a M JICIUIa3MOJIM3a B
PACTUTENIBHBIX KIIETKAX).

IIpakTnueckast  padora «/I3yueHne  [OBWKEHUA  LUTOILUIA3MBI B
PACTUTENIBHBIX KJIETKAX).




Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIIATIAST U JUCCUMUWJISIUS — JIBE€ CTOPOHBI MeTabonm3ma. Tursl
oOMeHa BEUIeCTB: aBTOTPO(HBIA W TeTepOTPOPHBIA. YdUacTue KHCIOpOAa B
OOMEHHBIX TIpoIleccax. JHEpreTuueckoe oOecrnevyeHrne KIETKU: MpeBpallecHUe
AT® B 0OMmeHHBIX nporieccax. DepMEHTATUBHBIA XapaKTep peakiuil KIETOYHOIO
Metabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHW3M JCHCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalu3aToOpoB. beiku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[TepBuuHbIii CUHTE3 OpTraHUYECKUX BEILIECTB B KJIETKE.
DOTOCUHTE3. AHOKCUSEHHbIU u OKCUCEHHbIU gdomocunmes y
oaxmepuii. Ceemocobuparowjue nueMeHmovl U NUSMeHmbvl PeaKyuoHHO20 YeHmpda.
Ponp xsopomactoB B mponecce  gotocuHTe3a. (CBeToBass W TEMHOBas
dazsl. @omoovixanue, Cs., Cy u CAM-munvr  pomocunmesa. IIpogyKTUBHOCTH
(doTocuHTe3a. BausHue paznuuHbIX (PAKTOPOB Ha CKOPOCTh (DOTOCHHTE3A.
3HadyeHne POTOCUHTESA.

XEeMOCHHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUUUPYIOIIKE OaKTepuu, KeIe300aKTepuu, cepoOaKTepHH, BOAOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbie opraHu3mbl. Buabl Oposkenus. [IpoaykTsl OposkeHUS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OyUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHHUE TIIFOKO3HI.

buonornueckoe okucieHue, Ui KIETOYHOE AbIxaHue. Poinb MUTOXOHIpUii B
npolieccax ononornyeckoro okucnenus. {uknnueckue peakunn. OKUCIUTEIBHOE
dbochopunupoBanue. Inepeus memopanno2o epaduenma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmasvl. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DPGHEKTUBHOCTh SHEPTETUUECKOTO OOMEHa.

JdemMoHcTpanuu

[Moprpersl: JIxk. [Ipuctnu, K.  A. TumupsizeB, C. H. Bunorpanackuii,
B. A. Ourensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmauibl u cxembl: «DOTOCUHTE3», « JHEPreTHUECKUN 00MeH», «brocuHTe3
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

OO6opyoBaHue: CBETOBOM MHKPOCKOI, 00OPY/IOBaHUE ISl TPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnasi  pabora «/3ydyeHne = KATQWIMTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jladoparopnasi pabora «/3yueHue (pepMEHTATUBHOTO  pacUICIICHUS
NEePOKCHUAa BOJIOPOA B PACTUTENbHBIX U dKUBOTHBIX KIETKAX).

Jladoparopnasi  pa6ora «CpaBHEeHHe  mpoueccoB  (QOTOCHMHTE3a U
XEMOCHHTE3a.




JlaGopaTopnasi pa6ora «CpaBHEHUE NPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacrBeHHasi uHGOpMaIUs U peajiu3anus eé B KJIeTKe

Peakunmu maTpuuHOoro cuHresa. [IpyHIMIT KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO cHUHTe3a. Peanuzanus HacneacTBeHHON uHpopmaimu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbli cuHte3 PHK. IlpuHnmmsr

TPAHCKPHUTIIIUU: KOMILJIEMEHTAPHOCTb, aHTHUIAPaICIbHOCTB,
acUMMeTpuIHOCTh. Co3spesanue mampuunvix PHK 6 sykapuomuueckoil Kiemke.
Hexkooupyrowue PHK.

Tpancnsauus u e€ stanel. Yuactue tpancnopTHeix PHK B 6nocunrtese 6enka.
VYcnoust O6uocunrte3a Oenka. KomupoBanwe amuHOkucior. Ponb pubocom B
OnocuHTE3€e OenKa.

Cospemennvie npeocmasienus 0 cmpoenuu 2eHos. Opranuszaius reHoma y
MPOKAPUOT U IYKApHOT. Perysiiusi akTUBHOCTH T'€HOB Yy MpokapuoT. ['umortesa
onepona (®. XKako0, K. Mano). Monexkynapuvle mexaHuzmvl IKCHpecCcuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pe2ynsayuu pabomsl 2enog. Perynsauus oOMEHHBIX
IIPOIIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycsl — HekseTouHble (POPMBI KU3HU U 00JIUraTHBIC Mapa3uThl. CTpoeHUE
MPOCTBIX U CI0XXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. /KusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogpazos.
Obpamuas mpanckpunyus, pesepmasa, UHmezpasda.

Bupycubie 3a00neBanus yenoBeka, sXUBOTHBIX, pactenuit. CITNJ, COVID-
19, conmanbHbie U1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz oorvuwiux maccusos («bigdatay)
CMPYKMYPHBIX Ouo02udeckux oanuvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6eakos. Cnocobwvt 0ocmasKu 1eKkapcms.

JdemMoHcTpanuu

IToptpersl: H. K. Konsuos, /. Y. MBanoBckuid.

Tabauiwl u cxembl: «buocunTtes Oenkay, «l'eHeTnueckuit Komn», «BUpych»,
«bakrepuodarmu.

IpakTueckasi padora «Co31aHue MOIEIIA BUPYCA».

Tema 8. )Ku3HeHHBbIH UKJI KJIETKH

Knerounslii nwmki, ero mepuonasl u perymsmus. MaTepdaza u MuTo3.
Oco0eHHOCTH TPOLECCOB, MpoTeKaromux B uHTepdasze. IloaroroBka KieTku K
nenenuto.  I[lpecunretmyeckunii  (MOCTMUTOTUYECKUIM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUN (IPEMUTOTUYECKUI ) IEPUOJIbI UHTEP(a3bl.

Marpuunbii cunre3 JJHK — perumkanus. [Ipunouner perumkanuu JTHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUIAPAJUIEIbHOCTD.
Mexannsm permmkanuu JTHK. Xpomocomel. Ctpoenue xpomocoMm. Tenomepsl u
TeromMepaza. XpPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rariouAaHblii - Habopbl  XpoMocoMm. ['omosiornunble  XpomocoMmbl. [lonoBbie
XPOMOCOMBL.



Henenne kinerku — MuTo3. CTaguM MHTO3a M TMPOUCXOISIIME B HUX
nporneccel. Tunel muto3a. KapuoknHe3 n nuToknHes3. buosiorndeckoe 3HaueHue
MUTO3a.

Perynsinus mMutoTMyeckoro nukia kietku. [Iporpammupyemas KieTo4yHas
rubesnb — anomnTo3.

Knerounoe sapo, XpomMocoMmbl, (YHKIMOHAIbHAs Te€HOMHKA. Mexanuzmoi
npoaugepayuu, ouppepenyuposxu, cmapenus u eubeau xiemox. «lL{ugposas
KlemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JemoHcTpanun

Tabmuubl 1 cxembl: « KU3HEHHBIH LUK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Permkanus JJHK.

OO0opy/oBaHKe: CBETOBOM MHUKPOCKON, MHUKpomnpenaparsl: «Mwuto3 B
KJIETKAaX KOPEIIKa JIyKay.

JlaGopaTopHas pabora «3yueHune XpPOMOCOM Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

Jladoparopnasi padora «HaOmoneHue wmuTO3a B KJIETKaxX KOHYHMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonornueckoe pazHooOpazue OPTraHU3MOB. OHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOEHHS U JKU3HENCATENBHOCTH  OJIHOKJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHbIE TIpUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIH, APYyrue NpoTUCThl. KOJIOHNAIBHBIE OPTaHU3MBI.

B3auMocBs3p yactell MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OprasHbl U
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3zoBarenbHas,
MOKPOBHAs, MPOBOJASIIAs, OCHOBHas, MexaHumdyeckasd. OCOOEHHOCTH CTpOEHUS,
(GyHKUMI U pacioyIOKEHHs] TKAHEH B OpraHax pacTEHUN.

TkaHW )KMBOTHBIX W YEJIOBEKA. THIbI )KMBOTHBIX TKAaHEW: JMMUTENHAIbHAS,
COEJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTHM CTpOEHUs, (QPYHKUUN H
PACIIOJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M TIeHepaTHWBHBIE OpraHbl pacTeHud. Opransl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U YenoBeKa. DyHKIIMKM OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuil. Ckenersl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblil n BHyTpeHHUi ckener. CTpoeHHE U
THUIBI COEAUHEHUS KOCTEM.

JIBr>keHue  OpraHM3MoOB. JIBHJKEHME  OJHOKIJIETOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKIJIETOUHBIX PaCTEHUIl:
TPONU3MBl M HACTHH. JIBMIKEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanue opranu3zmoB. llormomieHue BOIBI, YIVIEKUCIOrO Tra3a H
MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHune KMBOTHBIX. BHyTpunosoctHoe u



BHYTPUKIIETOYHOE TNuIIeBapeHue. [IuTaHne MO3BOHOYHBIX XKUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenessl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opraHu3MoB. JlpixaHue pacTeHud. [[pIxaHuWe IKUBOTHBIX.
Huddys3us ra3oB dyepe3 MOBEPXHOCTh KieTku. KoxkHoe apixanue. [IpixaTenbHas
noBepxHocTh. JKabepHoe u n€royHoe JpixaHue. J[pIxaHWe MO3BOHOYHBIX
KUBOTHBIX M YEJOBEKa. OBOJIOLUMOHHOE YCIOXHEHUE CTPOEHUS JIETKHX
MMO3BOHOYHBIX KUBOTHBIX. JlpIXaTeilpHas cHUCTEMa 4YeJoBeKa. MexaHu3Mm
BEHTWISIUMM JIETKUX Yy MNOTHL W MICKONUTAOMMX. Peryndamus IbIXxaHus.
JlprxaTenbHbIC 00bEMBI.

TpaHcnopT BelIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcriopT BemIECTB y JKUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucreMa TIO3BOHOYHBIX JKMBOTHBIX M desoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. DBOJIOLMOHHbBIE
YCIIOXKHEHUsI CTPOEHHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepla U €€ peryJsiums.

Brigenenne y opranusmoB. Beinenenue y pacteHuid. Beigenenue y
KUBOTHBIX. (CoOKpatuTenbHble Bakyoiau. Opranbl BblaeneHus. PuipTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHUS.
CBs3b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIUTENBHON cUCTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKMBOTHBIX U yesioBeka. [louku. CtpoeHue u (QpyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNe MOYH Y YEJIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa Y OJHOKJIETOYHBIX OpraHu3mMoB. CrHopsel
OakTepuil M WHUCTHI MPOCTEHINIUX. 3alUTa y MHOTOKJIETOYHBIX pacTEHUM.
Kytukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M WX NPOU3BOIHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
IYMOPaJIbHBIA MUMMYHHUTET. BpoXn€HHBIH M NpUOOpPETEHHBIN crneunuuuecKkuit
UMMYyHHUTET. Teopus KiIoOHalbHO-ceekTuBHOro wummyHutera (I1. Dpnux, .
M. bepuer, C. ToneraBa). BocnanuTtenbHble OTBEThI OpraHu3MoB. Poiib
BPOXKJIEHHOTO UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTte W perynsumMss |y OpraHusMoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpaxuMocTe u  perymsimus y
pactenuid. PocToBbIE BelIECTBA U X 3HAYECHHE.

HepBHas cuctema u pedraekropHas peryisiius y KXUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOECHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexropHas nyra. be3ycinoBHbIe U yCIOBHBIE pe(IIeKCHI.

['ymopanbHas perynsuus U SHIAOKPUHHAs CHUCTEMA XUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL JleliCTBHE TOPMOHOB.
B3auMocCBsA3b HEpBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanamo-runodusapHas
CUCTEMA.

JdemoHcTpanuu



IToprper: W. I1. ITaBnos.

Tabmuubl u  cxembl: «OAHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreiimmey», «Opranbl IBETKOBBIX PACTEHHID,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue creds,
«CTpoeHne NHCTOBOM IUTACTHUHKWY, «TkaHM >KUBOTHBIX», «CKENIET YeIOBEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
cucrema», «HepBHas  cucrema», «Koxa», «MplieuHas  cuctemMay,
«BpinenurenbHas cucreMa», «OHIOKpUHHAsA cucTeMay, «CTpOEHWE MBIIIIBDY,
«Mmmynurer»,  «KumeunonosoctHele», «(CxemMa  NUTaHUSA  PACTCHHW»,
«KpoBEeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue minaHapumn», «BHyTpeHHee cTpoeHue HO0KIEeBOro uepssi», «HepBHas
cucrema pbid», «HepBHas cucrema narymknm», «HepBHas  cucrema
npecmbikaromuxcs», «HepBHas  cucrema  ntuny», «HepBHas — cuctema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexey.

OO06opyoBaHKE: CBETOBOM MUKPOCKOI, MHKpPOIpENnapaThl OJIHOKJIETOYHBIX
OpTraHW3MOB, MUKPOIIPENAPAThl TKAHEM, PAKOBUHBI MOJUIIOCKOB, KOJUIIEKIIUU
HACEKOMBIX, UIJIOKOXKHUX, KUBbIE 3K3EMIUISIPhl KOMHATHBIX PacTeHWil, repOapuu
pPaCTeHHMI pa3HBIX OTHAEJIOB, BJIAXHBIE MPENaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
00opy10BaHUE JJIsl AEMOHCTPALMK TIOYBEHHOTO U BO3TYIIIHOTO MMUTAHUS PACTEHUH,
pacienieHus KpaxMania U 0eKoB MoJ AeicTBUEM (hepMEHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUMN, MOJIEIN TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KMBOTHBIX.

JlaGopaTopHasi padora «l/3ydyeHne TKaHEeW pacTEeHUN.

JlaGopaTopHas padora «/3ydyeHne TKaHEeW JKUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKJIOYash BEreTaTUBHOE) U
nojoBoe. Buubl  O6ecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISIIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TosmoBoe paszmuokenue. llonoBeie kieTku, unu rametsl. Meio3. Craguu
Mmeino3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. bruonornyeckui cMbICi
MeHo3a M IIOJIOBOTO Tiporecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpPTaHU3MOB.

[Ipen3aponpimieBoe paszButue. [‘amerorene3 y KUBOTHBIX. I[lojoBbie
xene3bl. OO0pa3oBaHNEe W pa3BUTHE TMOJIOBBIX KJIETOK. CriepMaToreHe3 W OOTeHE3.
CtpoeHue MoJjoBbIX KIETOK.

OmnonoTBOpeHre W SMOpPUOHANIBHOE pa3BUTHE KUBOTHBIX. (CriocoObl
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS —
HayKa O Pa3BUTUU OPraHu3MoB. Mopgoecenes — oO0Ha u3 2nasuvix npoobaem



amopuonoeuu. Kouyenyus mopgocenos u moodenu mopghoeenesa. Cranuu
sMOpuoreHe3a JKMBOTHBIX (Ha mpumepe Jsarymku). JpoOnenme. Twumbl
npoOJneHust. /JemepmMunuposannoe u HedepmMuHuposanHoe opoobneHue. bracmyna,
munvt  Onacmyn. OcoOCHHOCTH JPOOTCHHUS MIICKOTIMTAIONINX. 3apObIIICBhIC
JUCTKU (TacTpyJianms). 3aKiaaJKka OpraHOB W TKaHEW W3 3apOAbIIIEBBIX JUCTKOB.
B3auMHOe BIMsSHUME 4YacTedl pa3BHUBAIOUIErocs 3apoislia (3MOpHOHAIbHAS
WHAYKIMS). 3aKaKa MIaHa CTPOEHUs )KMBOTHOIO KaK PE3ybTaT UEPAPXUUECKUX
B3aMMOJICUCTBUII TeHOB. BiusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(baKTOpOB OKpYykaloleh Cpeibl.

Poct u pasutue xuBOoTHBIX. [locTaomOpuoHaneHbI Tmepuoa. Ilpsmoe u
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAYEHHE NPSAMOIO0 M HENPSIMOTO
pa3BUTHS, UX PacHpoCTpaHeHHE B mpupone. Tumbsl pocta KUBOTHBIX. PaKTOPHI
PEryJIsiIIUU POCTA JKUBOTHBIX U YesioBeKa. CTaguu MocTIMOPUOHAIBHOTO pa3BUTHUSA
y )KMBOTHBIX U uesioBeka. [lepuonpl oHTOrenesa yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3smHoxxenune u pasButue pacrenuil. ['amerodur m cnopodut. Meiio3 B
JKU3HEHHOM TIuKIe pacteHud. OOpa3oBaHue CIOp B IIpolecce Meio3a.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE M PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3MBbI PETyJISILIMU OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanumn

IToptpersl: C. I'. Hapamun, X. [1Ineman.

Tabmuubr u cxeMmbl: «BeretatuBHOE pa3sMHOXKeHUE», «Tumbl Oecrnoysoro
pa3MHOXeHUs», «Pa3zMHOXKEHME XJIaMHIOMOHAJb», «Pa3MHOXEHHE SBIIIEHBIY,
«Pa3MHOXeHue TuApbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
AWLIEKIETKH M crepMaro3onaay, «OCHOBHBbIE CTaauu OHTOreHe3ay, «lIpsmoe u
HempsiMoe pa3BuTue», «Pa3Butue wmaiickoro xyka», «Pa3Butue capaHumy,
«Pa3Butne narymkw», «JlBOMHOE OIUIONOTBOPEHHE Yy IIBETKOBBIX PACTEHUN,
«CTpoeHue ceMsiH OAHOJOJIbHBIX U JIBYJOJbHBIX PACTeHUID, «KU3HEHHBIA LMK
MOpPCKOM  KamycTbD, <«OKWM3HEHHBIM UHMKI  MXa», <« KW3HEHHBIA  IUKI
NArOPOTHUKA», « KM3HEHHBIHN LUK COCHBI.

O6opyI0BaHME: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHIEKICTOK U
CIEPMATO30UI0B, MOJIENb «LIMKI pa3BUTHS JATY LK.

JlaGopaTopHasi paGora «/I3ydeHue cTpoeHuUs MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnueckasi pabdora «BblsiBIEHME NPU3HAKOB CXOACTBA 3apOJbILIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTopnasi padora «CTpoeHHE OpPraHOB PAa3MHOMKEHHSI BBICIIMX
pacTeHumn».




Tema 11. T'eHerTmka — Hayka O HACJEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Uctopus craHOBIEHHST YW pa3BUTHS TEHETHUKU Kak Hayku. PaboTbl
I'. Mennens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Paboter H. K. Kombuosa, H. W. BaBunosa, A. H. benosepckoro, I
J. Kapnieuenxo, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE = TCHETHYECKHE TOHATHS W  CHUMBOJIbI. ['OMOJIOTHUYHBIC
XPOMOCOMBI, aJUICJIbHBIE TE€HBI, AJIbTEPHATHUBHBIC MPU3HAKU, JTOMHHAHTHBIM H
pPEeLIECCUBHBINM MpPH3HAK, TOMO3WUI0Ta, TeTEpPO3UroTa, YUCTas JIMHUS, TUOPHUIBI,
reHoTun, ¢eHotun. OCHOBHbIE METOABl T'€HETUKH: THOPHIOJOTHUUECKUH,
LUTOJIOTUYECKU, MOJICKYJISIPHO-T€HETUYECKU .

JemoHcTpanun

[Toprpersl: I'. Menaens, 1. ne ®pu3, T.Mopran, H. K. Komsnos, H.
N. BaBunos, A. H. benmozepckuit, I'. [l. Kapneuenko, 0. A. ®wmnuenko, H.
B. Tumodees-PecoBckuii.

Tabauiiel ¥ cxembl: «MeToIbl TeHETUKIY, «CXEeMbl CKPEIIMBAHUS.

Jladoparopuasi  padora «/lpo3opuna Kak  OOBEKT  TI'E€HETUYECKUX
HCCIIEIOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemnBanue. IlepBwiii 3akoH MeHgens — 3aKkoH
eIMHO00pa3usi THOPUIOB MepBOTO MokojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacLICIUICHUsl IPU3HAKOB. L{UTOJIOrMuecKkrne OCHOBBI
MOHOTHOPHUIHOTO CKpelnuBanus. [ umores3a 4ucToTh ramer.

AHanuzupytoiiee CKpeLLMBaHUE. IIpomeKy TOUHBIN XapaxkTep
Haclieq0BaHus. Pacuienienre npru3HakoB NpyU HEMOJIHOM JIOMAHUPOBAHUU.

HuruOpuaHoe ckpeuuBanue. Tperuid 3akoH MeHaenss —  3aKOH
HE3aBHUCHUMOTO  HACIEOOBaHMS  NpU3HAKOB.  LluTosmormueckne  OCHOBBI

JUTUOPUIHOTO CKpPEIMBAHUS.

CuernieHHOE HaclieoBaHue npusHakoB. Paboter T. Moprana. CuerieHHoe
HACJICIOBAHUE TE€HOB, HAPYIIEHUE CLEIUIEHUS MEXIy TeHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

I'eneTnka rmosa. XpoMOCOMHBIA MEXaHU3M OIPEAEIICHUS M0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOraMmeTHbId IoJ. ['eHeTnueckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoB, CUEIUIEHHBIX C TTOJIOM.

I'enotun kaxk wnenocrHas cucrema. llmelorponnss — MHOXKECTBEHHOE
JIEVCTBHE TeHa. MHOXKECTBEHHBIM ajuleNu3M. B3auMOJIeWCTBHE HeEaIENbHBIX
reHoB. KommiiementapHocTs. Onuctas. [lonumepus.

I'eHeTnyeckuil KOHTPOJIb PA3BUTHS PACTECHUM, XKUBOTHBIX U YEJIOBEKA, a
Takke (HU3NOJIOTUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIW.
['eHeTHUYeCKE MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEHCTBUS «XO35UH



— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTHyeckue acneKkTbl KOHTPOJS U
M3MEHEHHUS HACJIEACTBEHHOU HH(POPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabsauuel u cxembl: «IlepBblil 1 BTopoi 3akoHbl MeHens», «Tperuid 3aKkoH
Mennens», «AHanu3upyroniee CckpemuBanue», «HemomHoe gOMUHHUpPOBaHHEY,
«CrierieHHOE HacJIeIOBaHWE TPU3HAKOB Y Jpo30uibl», «['eHeThka ToJay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€ECTBEHHBIN alUIeNN3M», «B3auMOIeICTBUE TEHOB.

OO6opyaoBanue: MOJIeAb  JJIl  JIEMOHCTpAIlMM  3aKOHOB  €IMHOO0Opa3us
rUOpUJIOB TIEPBOTO TIOKOJICHHSI M PACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JIEMOHCTpPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JIEMOHCTPAllUM CLEIUICHHOTO HACIJIEIOBAHUSI MPHU3HAKOB, CBETOBON MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuueckas  padora «/3yueHue  pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUs y APO30(PHITB».

IIpakTHyeckas pabora «3yuenue pe3yIbTaTOB JTUTHOPUTHOTO
CKpEIIMBaHUs y APO30(PHITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  (GOpMUpPOBAHUM (PEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Moaudukainonnas u3MEHYHBOCTh. Ponb  cpembl B (OpMUPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBOoCcTH. HopMma peakiuu npusHaka. BapuarnmoHHbIN
psin u BapuarmonHas kpupasi (B. Moranmncen). CpoiicTBa MoaudUKaIMOHHON
M3MEHYUBOCTH.

I'enoTunnueckas N3MEHYUBOCTD. CBoiicTBa T€HOTUIIHYECKOM
W3MEHYMBOCTH. BHabl T'C€HOTHUIIMYECKONH HM3MEHYMBOCTH: KOMOWHATHBHAS,
MYTAaI[MOHHAS.

KomOunaTtuBHasi M3MEHUMBOCTh. Mel03 M TOJOBOM TMpollecC — OCHOBA
KOMOMHATUBHOU U3MEHUHUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3Hoo0pas3us B Mpejiesax 0JHOro BUA.

MyTauroHHas W3MEHYMBOCTb. BHIbl MyTauuWil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYUUMpPOBaHHbIE MyTauuu. SaepHble U
HUTOIIa3MaTuYeckrue MyTtanuu. CoMaTUYecKUue U MojoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BJIMSHUE HAa OPraHU3MBbI.
3aKOHOMEpPHOCTH MYTAllMOHHOTO Tpollecca. 3aKOH TOMOJIOTUYECKUX PSIJI0B B
HacnencTBeHHoM u3MeHunBocTy (H.W. BaBunoB). BHesigepHass M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U INULEHOMUKA, POJb  INUSEHEeMUYECKUX Gakmopos &
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdemoHcTpanuu

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



Tabmuubl  u  cxembl: «Bunel  u3meHunBocTH», «MoaudukanuoHHas
W3MEHYUBOCTHY, «KomOunaruBHas W3MEHYMBOCTB), «Merio3y,
«OnnonoTBopeHuey, «I'eHeTnueckre 3a00JeBaHus YeI0oBeKay, « Buabl MyTanuii».

O6opynoBaHue: )KUBbIe U repOapHble SK3EMIUISIPHl KOMHATHBIX PAaCcTEHUH,
pucyHku (potorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHnas padora «MccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga |
BapUALMOHHON KPUBOWY.

IpakTnyeckass padora «Myranuu y  gpo3oduisl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun yenoBeka. MexayHapoHas mporpaMma HCCIEIOBAHUS F€HOMa
yejgoBeka. MeToapl  U3YYeHMs] TEHETUKH  YeJIOBEeKa: TIEeHEAIOrHYEeCKU,
OJIM3HEIIOBEIN, IIMTOr€HETUYECKU, MOIYJISIIUMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEECIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[1[P-ananu3a. HacienctBenHble 3a0051€BaHus YellOBEKa. | '€HHbIE 1 XpPOMOCOMHBIE
OoJsie3HU 4YesnoBeka. boyie3HW ¢ HACJENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T'€HETHUKHU B MPEIOTBPAIICHUN U JICYEHUU TE€HETUYECKUX
3a0osieBaHUN 4yenoBeka. MeauKo-TeHeTUYecKoe KOHCYJIbThupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue GakTOphl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMy U XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KaroIie cpeapl. ['enernyeckas
MPEAPACTIOJIOKEHHOCTh YEJIOBEKA K MAaTOJIOTHSIM.

JdemMoHcTpanuu

Tabauiel U cxembl: «Kapuotun denoBeka», «MeTolibl U3ydeHUs T€HETUKHU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKaY.

IpakTueckasi padora «CocTaBieHUE U aHAIN3 POJOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTukanuss W CENEKIMsA. 3apOXKICHHUE CEJICKIMU U JOMECTUKAIIUU.
VYuenue H. UW.BaBwmioBa o IlenTpax mpouCcXOXIeHUS ©W MHOT00Opasus
KYJIbTYPHBIX pacTeHUil. Pojp cenekuuum B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*UBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wum3MeHumBoctM H. . BaBunoBa, ero 3HaueHue s
CEJICKITMOHHOM pabOTHI.

MeTtoapl cenekiuoHHOW paboThl. McKyccTBEeHHBIH OTOOp: MAacCOBBIM U
VHIUBUY AJIbHBIN. Oransl KOMOMHAIIMOHHOU CCJICKIINH. HUcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NoToMCTBa U OTOOP MO TEeHOTHUITY ¢ moMolIbio aHanu3a JJHK.



HckyccTBEeHHBIE ~ MyTareHe3 Kak  METOJ|  CEJIEKIIMOHHOW  paboThl.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTyPHBIX
¢opm opranusmoB. Mcnonp30BaHHE TEHOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyennst nucxoqHoro Matepuana st CEJIEKIHH.

[Tonyuenue ITOJIUIIIOUIOB. BuyTpuBugoBas rUOpUIN3ALIHSL.
bu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Win ayTOpuAuHr. I'erepo3uc W ero mnpuuuHbl. lcnosb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpunusaunud. llpeononenue Oecruiogus
MEXBUI0BBIX THOPUI0B. JIOCTH)KEHNUS CENEKIUN PACTEHUM U )KUBOTHBIX. «3enénas
DesooyuUsLy.

CoxpaHeHHE U U3YYEHUE T€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX poaMYed  aius  co3daHusl  HOBBIX  COPTOB M THMOPHIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYD. M3yuenue,  coxpameHue U  ynpaeieHue
2eHeMUYEeCKUMU PeCypPCaml CelbCKOXO3AUCMBEHHbIX U NPOMDBICIOBbIX HCUBOMHBIX
8 YenaAx YayuueHus Cyuecmeyioumux u co30aHus HO8blX NOPoO, TUHU U KPOCCO8, 8
mom yucie ¢ NPUMEHEHUEeM COBPEMEHHLIX Memo008 HAYUHLIX UCCAe008AHUI,
nepeoosvix uoeti U NepCnekKmueHbIX MexXHOI02Ul.

JdemMoHcTpanuu

Ioprpers: H. W. BaBunos, M. B.Mwuuypun, I'. . Kapneuenko, II.
I1. Jlyxpsiaenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

TaGoumel w1 cxembl: «LleHTppl  NPOUCXOXKIEHUST U MHOrooOpasus
KYJbTYPHBIX PAacTEHUI», «3aKOH TOMOJIOTHYECKHX PSJAOB B HACIEICTBEHHON
u3MeHYuBoCcTH», «Meronbl  cenekuun», «OtaanéHHas  ruOpuaAM3aLMY,
«MyTtarenesy.

JlaGopaTopHnas pa6ora «/3ydyeHue copToB KyJIbTypPHBIX PACTEHUMN U ITOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydyeHre METOOB CENEKIIUNA PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHu».

IOkckypeusi «OCHOBHbIE METOABl U JIOCTHOKEHHS CEJNEKUUU PacTeHUH u
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacTOK, B TEIUIMYHOE XO3AWCTBO, B J1A0OpPATOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, UCIOJNB3yeMbIe B OHMOTEXHOJIOTHMH, — KJIETOYHBIE W TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 179 XapaKTEPUCTHKA. Tpanuuuonnas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCJIOMOJIOYHBIX MPOIYKTOB,
BUHOjee. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO Oenka, aMUHOKHUCIIOT U BATAMUHOB.

Co3iaHre TEXHOJIOTHA W MHCTPYMEHTOB IICJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C IICJIBIO IMOJYyYCHUS OPTaHU3MOB U UX KOMITOHCHTOB,
coJiep KalluX HE BCTPEUAOIINECS B TIPUPOJIC OMOCUHTETHYCCKHUE TTYTH.



Krnerounass unxxenepusi. MeToapl KyJbTyphbl KJIETOK U TKaHEW pacTeHHil u
KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuau3aluss W COMATHYECKUN
sMOpuorene3. lcrnonb3oBaHue ramiougoB B CeleKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonvzoeanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE  OIUIOJIOTBOpPEHUE. PeKOHCTpyKIus
AUIEKJIETOK W KJIOHUPOBAaHUE >KUBOTHBIX. MeTOJ TpaHCIUIAHTAlUU SIAEP
KIIETOK. Texnonocuu 0300po6neHus, KyIbmueupo8anus U MUKPOKIOHAILHO20
DPA3MHONCEHUSL CENIbCKOXOZAUCBEHHBIX KYIbIYD.

XpoMocoMHass W TeHHasi WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TeHa W
koHcTpyupoBanue pekoMOouHanTHbeix JAHK. Cozdanue mpanceennvix opeanuzmos.
JlocTiokeHuss M TEPCHEeKTUBBl  XPOMOCOMHOM M TE€HHOM  MHXKEHEpHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MH)KEHEPUHU.

MenunmHckre 6notexHojorun. Iloctrenomuas nudponas meauiuna. [11[P-
JMarHoctuka. MeTaOoJIOMHBI aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MNpoTeoMa
yesjgoBeKa JUIsl OIEHKM COCTOSIHUSL €ro 370poBbs. VMCHoJib30BaHME CTBOJOBBIX
kieTok. TapretHas Ttepanusi paka. 3D-Omowmkenepus s pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/IaHHs KOMIUIEKCHBIX
TKaHEW COYETAHHEM TEXHOJIOTHUH TpPEXMEpPHOro OmonmpuHTUHra U ckaddonaunra
JUISL pEIIeHUs 3a/1a4 MePCOHATM3UPOBAHHON METUIIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C 1EJbI0 OoOecrnedyeHuss KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oyauteneir OPBU, ycraHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
dbynkuuonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanumn

Tabmauibl u cxembl: «Vcrnonb3oBaHUE MUKPOOPTAHU3MOB B IMTPOMBIIIIICHHOM
pou3BOJICTBEY, «KiieTouHast nnxkenepus», «I'eHHast HHKEHEPUs».

JladoparopHnasi padora «/3yueHue oObeKTOB OMOTEXHOIOTHI.

IpakTnyeckasi padora «llomyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

Ikckypeust «buoTexHonoruss — BaKHEWIas MPOU3BOJUTENbHAS —CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxknenne m pa3BUTHE IBOJILUMOHHBLIX MPEACTABJEHUN B
OouoJiorumn

OBomonuonHas Teopust Y. Jlapeuna. Ilpenmnochbuiku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas gedarenbHocTh Y. JlapBuHa.

JIBikymue  cuiabl  dBoJonuuM  BUgoB  1no Y. JlapBuHy  (BbICOKas
MHTEHCUBHOCTh PAa3MHOXEHUS OPraHU3MOB, HACJIEJACTBEHHAs W3MEHUYUBOCTb,
O0opb0a 3a CyIIeCTBOBAHHUE, €CTECTBEHHBIM U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunternueckoil teopuu sBomonuu (CTD). HeirpanbHas
teopusi dBodonuu. CoBpeMeHHass dBOJIOIMOHHAS  OuoJIorHsa. 3HauYeHUe
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.



JdemoHcTpanumn

[Moptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep,
K. KroBwe, Y. Jlapsun, C. C. YerBepukos, . 1. HImansraysen, Ix. Xonnein, /1.
K. benses.

Tabmuuper u  cxembl: «Cuctema xuBoi mnpupoasl (mo K. JIunHero)y,
«Jlectonna xuBbBIX cymectB (mo Jlamapky)», «Mexanusm GopmupoBaHUS
MPUCIIOCOOJICHUIT y pacTeHuil U xKuBOTHbIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. Japsuna», «Haxoaku Y. Jlapsunay, «DopMbl 00prObBI
3a cymectBoBanue», «llopoabl romyoeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30oBaHMsI HOBBIX BUOB
(mo Y. HapBuny)», «Cxema COOTHOILIEHUS JBIXKYIIMX CHJI SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJTFOLIUNY.

Tema 2. MUKPO3BOIIOIHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3yeMeHTapHas eauHuIa dBoIoInU. COBpEeMEHHbBIE METO/IbI
OLICHKM T'€HETUYECKOTO pa3zHOooOpa3usi U CTPYKTypbl nomyssuuil. M3Menenue
reHooH/a MOMYJSIUUKA KAaK 3JIEMEHTAPHOE 3BOJIOLHMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (aKTOpbl (ABUKYIIME CHIIbI) SBOJIONUU. MyTaluoOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelidp rTeHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B nomymsamusx. ddexr
OCHOBarels. dppexkm oOymoiiounozo eopaviwika. CHUdCeHUe 2eHemUYecKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue s3¢gpgpexma Opeticha 2enos 6
bonvuiux U Mmailx  nonyaayusx. MUrpanuu. N3onamua  momyJisiuid:
reorpaduyeckas (mpocTpaHCTBEHHAs), Onoaornyeckas (penpoyKTUBHAS).

EctecTBenHbIit 0TOOp — HampaBiasoOmui ¢GakTop 3BOIONUH. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMWA, CTAaOWJIM3UPYIOIIUNA,  pa3pbIBAOLIMMA
(zm3pyntuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0neHHOCTh  OPraHU3MOB  KakK  pPe3yJbTaT  MHUKPOIBOJIOLIMH.
Bo3HuKkHOBEHHE  MpUCNOCOOJIEHU y  opranu3sMoB.  Apomopdo3bl U
uauoagantanuu. [Ipumepsl mpucnocoOieHuid y opraHnu3MoB: MOPGOIOTHYECKHE,
dbuznonornyecknue,  OHMOXHMMHYECKHUE,  ToBeaeHUYeckue.  OTHOCUTEIBHOCTh
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ysbTar
MUKpOdIBONIOIMHU. M3omsiust — kimodeBor (aktop BumooOpazoBanusa. [lytu u
CrIocoObI BHJI000pa30BaHMUS: ajuIonaTpU4YeCcKoe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOrMYECcKoe), «MT'HOBEHHOE» (monumIonU3aIusl,
rubpuau3anus). JJIMTeTsHOCTh BOIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl ((OpMHUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usi.

Ponb  2BONIOLIMOHHON OWONOrMM B pa3pabOTKe HAyYHBIX METO/OB
coxpaHeHHsi OMopa3zHooOpaszusi. MUKpPOIBOJIOMS U KOIBOJIIOIUS MMApa3UTOB U UX



X03s1eB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIOCOObI
OOpBLOBI C HEH.

JdeMoHCcTpanuu

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

Tabmuubl u  cxeMbl: «MyTamoHHasE W3MEHYMBOCTHY», «llomynsnuronHas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «IBuxymue
CHJIBI 3BOJIOLUNY, «DKOJIOTHUECKas W30JSIUS TMOMyJIAIUNA CeBaHCKON (dopenmy,
«l'eorpapuueckass M30A0USL  JIMCTBEHHUIl CHUOMPCKOW W JIMCTBEHHHULIBI
naypcko», «IIomysiMoHHbIE BOIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JNEHCTBUSL €CTECTBEHHOro o0TOopay, «®PopMbl OOpHOBI 3a CYyIIECTBOBAHUEY,
«MHnycTpuabHbI MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buna», «Buasl-nBoiHukm», «CTpyKTypa Buaa B
npupozae», «CrnocoObl Bugo0OpazoBaHus», «l'eorpaguueckoe BUA00Opa3oBaHUE
TPEX BUAOB JaHABIIIEH», «IKOJIOIMUYECKOE BUIA000PA30BAHUE BHJIOB CHHUID,
«ITomunnonael pacteHuin», «KamycTHo-peneunblii ruOpu.

OOGopynoBanue: repOapur pacTeHU, KOJUIEKIIMM HACEKOMBIX, Yydelsia MTHI]
U 3BEpel ¢ MpuUMepamMu pPa3IUYHbIX MPUCIOCOOJEHUM, dydela MNTULl U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BUAOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMH CIIOCOOAMHU.

JlaGopaTopnasi pa6ora «BblsiBieHHE HM3MEHUYMBOCTH Yy 0OCO0€H OIHOro
BUJIA».

JlabopaTopHas padora «[Ipucnocobnenus OpPraHu3MOB W 170,
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlabopaTopnasi pa6ora «CpaBHEHHE BHJOB MO MOP(HOIOTHYECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

MeTtoapl W3ydeHHS MaKpPOAIBOJIOMHUH. [laJCOHTONOTHYECKHE METOIBI
u3ydeHus: odBomoruu. l[lepexomubie  ¢GopMBI W (PUIOTEHETHYECCKUE  PSIIBI
OpPTraHH3MOB.

buoreorpapuyeckne Meroapl u3ydeHus 3Bojonnn. CpaBHEHHE (DIIOPHI |
dbayHbl MaTepuKkoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumabi-
OHACMUKU U PEITUKTHI.

OMOpPHOJIOTHYECKUE W CPABHUTEIBHO-MOP(POIOTUUECKIE METObI U3yUCHUS
BONMIOIMHU. ['eHeTHYecKkue MEXaHW3Mbl DBOJIOIMHM OHTOTCHE3a W TIOSIBICHUS
DBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJOTMYHBIE W  AQHAJIOTHUYHBIE  OPTaHbl.
PyaumenTtapaple  opraHbl W aTaBU3MbBL.  MOJIEKYISPHO-TEHETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHE  METOJbl  WM3YUYCHHUS  DBOJIIOIUH.
['omonornunasie TeHbl. COBpPEMEHHBIC METOABI IMOCTPOEHUS (HUIOTCHETHYECKHUX
JIePEBHEB.

XPOMOCOMHBIE MYTAIIUH U IBOJTFOINS TEHOMOB.



OO01ue 3aKOHOMEPHOCTH (TpaBuia) ABOTIOUUM. [Ipunyun cmensvl yHKYULL.
HeoOpatumocTs 3Bomonmu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOLIUH.

JdeMoHcTpanuu

Ioptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mroiep, O. ['ekkensb.

Tabauuel U cxembl: «OUIOreHETUUECKUI Pl JIOIMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepe»,  «Cteromedansry,  «Punmodute»y,  «CemMeHHBIC
nanopoTHukw», «buoreorpaduueckue 30HB 3emim», «lpeid) KOHTHUHEHTOBY,
«Penukthy, «HavanpHble cTaauu SMOPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE U aHAJIOTUYHBIE OpraHb», «PyaumMeHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YeJIOBEKa M IIMMIIaH3e», «l JIaBHBIE
HaIpaBJICHUS IBOJIOIUNY, «O0I11e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opyoBaHMe: KOJUIEKIIMHM, TepOapuu, MYJISHKM HCKOIMAEMBIX OCTaTKOB
OpPTraHMU3MOB, MYJISKH TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJTUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJICKI[UN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble runore3bl NPOUCXOXKIACHUS KU3HU Ha 3emie. AOHOreHes Hu
naHcrepmusi. /JloHayyHble IpeaCTaBICHUS O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a MOCTOSHHOTO CaMO3apOKACHHS )KM3HU U €€ ONPOBEPIKEHHUE OIbITAMU
®. Pequ, JI. Cmamnmanuanu,  JI. Ilacrepa.  IIpoucxoxkaeHue — KH3HU U
acTpOOHOJIOTHS.

OcHoOBHBIE dTanbl HEOPraHU4EeCKOU DBOJIIOLUH. IlimanerapHas
(reosoruyeckasi) IBOJIOIUS. XUMHYECKas »dBOJIONUS. AOWOTCHHBIH CHUHTE3
opraHnyeckux BemectB u3 Heopranudeckux. OmnbiT C. Mumiepa u I'. FOpu.
OOpazoBanue mnoiauMepoB u3 MoHomepoB. KoanepBatHas rumoreza A.
W. Onapuna, runore3a mnepBuuHoro OyiboHa JIk. XonaeitHa, reHeTHdeckas
runoresa I'. Ménnepa. Pudosumsl (T. Yek) u runoresa «mupa PHK» V. I'unb6epra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopusa 3emmm m Meronpl €€ u3ydyeHus. lckomaeMble OpraHMYecKue
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M AOCOJIIOTHAS
reOXpOoHOJIOrHs. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HIEPUOIbI, STTOXH.

HavanbHpie aTambel opranuyeckor 3BOOUMHU. [losBIIEHWE U 3BOIIOLUS
HEPBBIX KJIETOK. DBOJIOLHMS MeTabojau3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
Crpomatonutsl. [IpokaprOThI M 3yKapUOTBHI.

[Tpoucxoxnenune AYKapuOT (cumbuorenes). DBOJIIOIIMOHHOE
IIPOUCXOXKJIEHHE BHPYCOB. I[IpOMCXOXKIEHME MHOTOKIJIETOYHBIX OPraHU3MOB.
BO3HUKHOBEHNE OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tamnbl BOJIOLUU BbICHIMX pacTeHUuH. OCHOBHBIE apoMOp(o3bI
pacreHuii. Bpixox pacrenud Ha cymly. llosBieHue CIOpPOBBIX pacTeHUR U
3aBoeBaHue uMHU cymud. CemeHHble pacTeHHus. IIpoucxoxkaeHue BETKOBBIX
pacTEHUH.



OCHOBHBIE 3Tambl 3BOJIOLUU KMBOTHOTO MHpa. OCHOBHbIE apoMOp(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKH3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampudbuii u pentwimid. [IporncxoxaeHrne MIEKONUTAOUIMX U
ntui. Ilpunuun kimoyeBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIH.

Pa3Butne xu3HuM Ha 3emile MO 3paM U IEPUOJAM: apXeu, MPOTEpPO30W,
najgeo3oi, Me3030M, KailiHO30¥. OOm@as xapakTepucThka KiIuMara U
reoJIOTHYeCKuX mnpoueccoB. [losBieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3zoBaHHE: €0 yCIOBUS U BIMSIHUE HA Ta30BbIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHMS — 3KOJIOTHUECKUE KPU3HCHI ITpouwioro. [IpuuuHel u
CJIEICTBHSI MAacCOBBIX BbIMUpaHUI. COBPEMEHHBIM KOJIOIMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobnema coxpanenust 6uopazHooOpaszus Ha 3emiie.

CoBpeMeHHas cucTeMa oprannyeckoro Mupa. lIpuHImnel kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toprpetsl: @. Pequ, JI. Cnamutanuanm, JI. [lactep, M. U. Meunnkos, A.
N. Onapun, [x. Xongein, I'. Ménnep, C. Muep, I'. FOpu.

Tabauiet u cxembl: «Cxema onbita @. Pequy, «Cxema onsita JI. [Tactepa no
W3YUYCHHIO CamMo03apOkaAcHus xu3Hm», «Cxema ombita C. Mumnepa, I'. IOpwn»,
«JTanel  HEOPraHMYECKOW  3Boirounm»,  «l'€oXpoHojormyeckas  IIKaJIay,
«HavanbHble 3Tanbpl OpraHMYecKoi 3BoMOIUN», «CxeMa o0pa3oBaHMs SyKapUOT
nyTéM cumoOuorenesa», «Cucrema XuUBOM mpupoab», «CTpoeHHe BHpYycay,
«Apomopdo3bl  pacTeHuit», «PuHnOGUTEY, «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHoOrokeTounbsie Boaopocian», «Mxwuy, «llamopoTHukn», «l'onocemeHHbIe
pacteHus», «OpraHbl IBETKOBBIX pPAaCTeHMID», «(CxeMa pa3BUTUS KUBOTHOTO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocteiimme», «KuieuHonosocTHbIey,
«ITnockue YEpBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaronuecs», «lIItumpy, «Mnexkonutatommue», «Pa3BUTHE JKU3HU B
apXeucKom spe», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON dpen, «Pa3zButue xu3HU B
IaJIC030MCKOM 3pe», «Pa3BuTHE KU3HU B ME3030MCKOM dpey», «Pa3BuTue xKu3HU B
KaltHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPAY.

OOGopynoBanue: repOapud  pacTEHUN Pa3IUYHBIX OTIEJIOB, KOJUIJIEKIIUU
HACEKOMBIX, BJIQXKHBIE ITPENaparThl )KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUU
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydejla NTUL M 3BEpeEH,
KOJUIEKIIMM OKaMEHEJIOCTEM, IOJIE3HBIX HCKOINAEMbIX, MYJDKH OPraHWYeCKHX
OCTAaTKOB OPraHU3MOB.

Bupryaabnasa  sabopatopHas  padora «MonenupoBaHUE — OIBITOB
Munnepa—tOpu no u3ydeHno abMOreHHOTO CHHTE3a OPraHUYECKUX COSTUHEHU B
nepBUYHON aTMochepey.

JlaGopaTopHasi padora «/3yueHue M ONHCAHME HCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.




IMpakTuueckas padora «/3ydeHne ocoOeHHOCTEH CTPOEHUs PACTEHUM
Pa3HBIX OTAEIOBY.

IpakTHueckas padora «/3yueHne ocOOEHHOCTEN CTPOECHUS TO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPOIOIeHe3

Paznensl u 3anaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOTHH.

CraHoBi€eHUE MPEACTABICHUI O MPOUCXOXKICHUU YelIOBEKa. PenurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTtBO  yenoBeka C  KUBOTHBIMHA. (CHCTEMAaTHYECKOE IOJOKEHUE
yenoBeka. CBHUAETENbCTBA CXOACTBA YEIOBEKA C JKUBOTHBIMHU: CPAaBHHUTEIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTauyust 4enoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3zBuUTHE TOJOBHOTrO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBL.

JBrxymye cuiibl ((haKTOphl) AaHTPONOreHe3a: OMOJOTUYECKUE, COLUATIbHBIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT'€HESE.

OcHOBHBIE CTaguu aHTponoreHe3a. PaHHUE uyenoBeKOOOpa3HbIE 00E3bsHbBI
(MPOKOHCYJIBI) U paHHUE MOHTHU/IBI — OOLIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsIH U
Mo/1e. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UEnoBEK yMeIbId, MepBbIe
M3TOTOBJIEHUS OPYIUHN TpyJa. UenoBek NpsIMOXOASAIIMNA U MEPBBIA BBIXOJ JIKOJIEU
3a  mnpenensl  Adpuku. YenmoBek reWnenpOeprckuii  — 0oO0mMIA  TPENIOK
HEaHIEpTaJIbCKOTO YEJIOBEKa M YEJIOBEKAa pa3yMHOro. YenoBeK HEaHAEepTAIbCKUN
KaK BHUJI JIIOJAEH XOJIOJHOTO KiauMmaTa. YenoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TanmeoreHeTrka 1 NajaeoreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO 4esioBeKa. EcTecTBeHHbI 0TOOp B MOMYJIALUSX
yenoBeka. MyTalMoHHbBINM Tipouiecc ¥ noauMop@usM. [lomynsiioHHbIE BOJHBI,
npeid reHoB, murpanusa U «dQdEKT oCHOBATENS» B MOMYJISIUSIX COBPEMEHHOIO
YeJoBeKa.

UYenoseueckne pacel. llonsitue o pace. bonpmme pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHAas  (PKBATOpUAlbHAs]),  MOHTOJOUIHAsS
(a3maTcko-amepuKaHckasi). Bpems u myTu paccelieHHs 4YeloBeKa MO IJIaHEeTe.
EnunctBo  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[Tpucnoco0aeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBUSM OKPYXKAIOLIEH Cpebl.
Brnusaue reorpaduueckoit cpeapl u Apeiida reHOB Ha Mopdosoruto u
(bU3HOIOTHIO YeTIOBEKA.

MexauciuIuinHapHble  MeTOAbl B (u3nueckoir  (OMOJIOTHYECKOiN)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAaJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOJABI YEIIOBEKA.
HccnenoBanrie KO3BOTIOLMHA OMOJIOTMYECKOTO U COLMATIBLHOTO B UEJIOBEKE.

JdemoHcTpanuu

[Moprpetsr: Y. dapsun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.



Tabauubl 1 cxembl: «MeToJIbl aHTPOIOJIOTHIY, «I 0JIOBHON MO3T YeJIOBEKay,
«YemoBexkooOpa3Hbie 00e3bAHb), «CKeleT ueIoBeKa M CKEeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «J|BUXKYIIHME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IpPEBO  YEIOBEKa», «ABcrpamonurek», «UYenosek  ymenslid», «Yenosek
MPAMOXOIAIININY, «/lenncoBckuii yenoBek» «Heanaepranbusny, « KpomaHbOHIB,
«IIpenku yenoBekay», «ITarnbl IBOJIIOIUN YETOBEKA», «Packl yemoBekay.

OOopynoBaHKE: MYJISKM ~ OKaMEHEJIOCTEH, IMPEAMETOB  MaTepUaIbHOM
KyJbTyphl TIPEAKOB 4YeloBeka, penpoayknuu (pororpaduu) KapTuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu HaxoI0K KUCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeJoBE€Ka W 4eperna IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KUCTHU
HIMMITaH3€, MOJEH TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTopnasi pabGora «/3yueHue OCOOEHHOCTEHl CTpOEHMSI CKejleTa
YEJIOBEKA, CBA3AHHBIX C MPIMOXOKICHUEM.

IpakTnueckasi padora «l/3yueHne SKOJIOrHYECKUX aJalTAlUN YEIOBEKAy.

Tema 6. Jxkojormss — Hayka O B3aMMOOTHOLIEHHSIX OPraHU3MOB WU
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KAKIIel cpeaou

3apoxneHue U pazBuTHhe 3kosioruu B Tpyaax A. ['ymOonsara, K. @. Pynbe,
H. A. CeBepuona, 3. I'ekkensa, A. Tencou, B. H. Cykau€Ba. Paznensr u 3amaun
sKOoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Meronbt skonoruu. IloneBbie HaOMIOMEHUA. DKCHEPUMEHTHI B SKOJOTHUU:
npUpOAHbIE W JiabopaTopHbie. MoenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPY KaIoIIe! Cpeibl: JTOKAIbHBIN, PETUOHAIBHBINA U TJI00ATIBHBIN.

3HaueHUE OKOJIOTMYECKUX 3HAHUM IS  4YelIOBeKa. JKOJOTHMYECKOE
MHPOBO33PEHNUE KAK OCHOBA CBS3€W 4YenoBeuecTBa C Ipuponor. GopMupoBaHue
HKOJIOTUYECKOMN KYJbTYpPbhl U SKOJOTMUYECKON IPaMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

[Moptpetni: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, 3.l 'ekkensb,
A. Tencnu, B. H. Cykaués.

Tabmumel M cxeMbl: «Pa3aensl sxojorun», «Metoapl dKojioruny, «Cxema
MOHUTOPHUHTA OKPYKAIOLIEH CPEIbIy.

JlaGopaTopHasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Dkojorudeckue (pakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccuduxarms
IKOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpOoIIoTeHHbIe. O01ne
3aKOHOMEPHOCTH JIEHCTBUSL HKOJIOTMYECKUX (akTopoB. IlpaBuno muHMMyMma
(K. lImpenrens, FO. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuotnueckue (daktopbl. CBeT Kak sKojoruyeckuid Qakrop. JlelicTBue
pPa3HbIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPTraHU3Mbl. DKOJOTMYECKUE TPYMIIbI



pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CUTrHaIbHas poJib CBETA.
doTonepuoau3m.

Temnepatypa kak skosoruyeckuit (akrop. JledicTBue Temmeparypbl Ha
opraHu3Msbl. [loMKuIO0TEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnoctes kak skonorumueckuit (axtop. [IpucnocobneHus pacteHuil K
NoJIIepKaHUI0 BoJgHOTO OanmaHca. Knmaccudukaiusi pacTeHH MO OTHOILIEHHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOMTaHUsI OpPraHMW3MOB: BOJIHAs, HA36MHO-BO3/YIIHAs, ITOYBEHHA,
ryOWHHAs  TOJINOYBEHHAs,  BHYTPUOpPraHW3MEHHas.  DPU3MKO-XUMHUYECKHE
O0COOEHHOCTH cpeji oOuTaHus opraHu3MoB. llpucnocoOiieHuss OpraHu3MoB K
’KU3HHU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemnne u BHyTpeHHHE pUTMBI. CyTOYHBIE H
roJInyHble pUTMBL. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.

Xusznennsle Qopmbl opraHu3moB. [loHsaTHEe O JKHU3HEHHOW (opme.
KuzneHnHble POpPMBI pacTEHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUJIPOOUMOHTHI,
re0OMOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue  ¢akrtopel.  Buabl  OMOTHYECKMX  B3aMMOJEHCTBHIA:
KOHKYPEHLHUs, XUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepanus,
MYTyaln3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxJieOHUecTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTMYECKHX B3aMMOJCHCTBHI Il CYILECTBOBaHMS OPIraHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JlemoHcTpanumn

Tabnuiel U cxeMbl: «JKonorudeckue ¢GakTopb», «CBETOBOW CIIEKTPY,
«IKOJOTUYECKUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TemiokpoBHbIe
JKUBOTHBIE», «XOJOIHOKPOBHBIE JKUBOTHBIE», «DHU3MONOrMYecKue amanTauuu
KUBOTHBIX», «Cpenbl OOWTaHHMSI OpPraHU3MOB», «DBHONOrMYECKHUE PUTMBDY,
«Kusnennole  Gopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IJKOCHUCTEMA IIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHus», «XuHudectBoy, «llapasutuzm», «Konkypenmus», «CumOuos3y,
«KomMMeHcanusm.

O06opynoBanue: repOapud pacTCeHUH W JKUBOTHBIX, IPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3UYHBIX OIKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCIMBBIC KOMHATHbBIE PAaCTEHUS, repOapuy U KOJJIEKLIUU TETIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTUIl U 3Bepei, repOapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduram, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMM, KOJUIEKIIMU KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX Cpelax,
repOapu M KOJUIEKIMM pACTEHUH M IKUBOTHBIX, OOJAJAIOUIMX YepTaMu
MPUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH KU3HU, TrepOapuu M




KOJUIEKIIMU DPACTEHHM M >KUBOTHBIX PA3IUYHBIX KM3HEHHBIX (POpPM, KOJUIEKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHnasi padora «BrisiBieHHEe TPUCIIOCOONEHUN OPraHW3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHnasi padora «BrisiBieHHE TPUCTIOCOONEHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhD».

JlaGopaTopHasi padoTra «KAHATOMHUYECKHE OCOOEHHOCTHM pacTeHHH U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Dko10rus BUAOB U MOMYJIANH

OKOJIOTUYECKHE  XapaKTepucTUku  nomynsuuu.  [lomynsoms  kak
Oouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonysinuid. OCHOBHBIE TIOKA3aTENW MOMYJSALMU: YHUCIECHHOCTh, IUIOTHOCTb,
BO3pDaCTHAas M TIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTpAIIHS.

DKOJOTUYecKasi CTpyKTypa nonyyiasiuu. OIeHKa YHCIEHHOCTH TOIMYJISLUY.
JvHamMuka monyiasiuuu U e€ perysiius. bruoTuueckuid MOTEHUHAN MOMYJISIUU.
MoaenupoBanve TMHAMHUKHA TOMYJIsIUK. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUH.
KpuBbie BbDKMBaHMS. Peryinsius YUCICHHOCTH MOMYJSIUN: Poyib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKoyorMUeckoi HUIIEe BUAA. Mectoobutanne. MHoromepHas
MoJenb sKojiornyeckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOIOTHMYECKOU
Huiy. [ToTeHnnanbHas U pealTu30BaHHAas HUILIU.

Bua kak cucrema momyinsiiuil. Apeanbsl BUIOB. Buabl U MX >KU3HECHHbIC
CTpaTerun. JKOJOTUUECKUE IKBUBAICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS W MUrpalMil >KUBOTHBIX. buonormueckue
WHBA3UM YyKEPOJIHBIX BUJOB.

JdemMoHcTpanuu

[Toptper: JIxx. . XaTunuHCOH.

Tabnuiel U cXeMbl: « DKOJOTUYECKUE XapaKTePUCTUKU MO,
«ITpocTpaHcTBEeHHass  CTpyKTypa  momyasinum», «Bo3pacTHble  OUpaMHIbI
nonyysiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opraHuzMammn», «Mogeib 3kosiorndeckor Humu [x. M. XatunacoHnay.

ObopynoBanue: repbapun pacTeHUH, KOJJICKIIUHA KUBOTHBIX.

JlagopaTopnass  padora «IIpucnocobnenuss  ceMsH  pacTeHHH K
pPacCeNeHUIO».

Tema 9. IKo10rus CO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsizu MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Dkocucrema Kak OTKpwiTass cucrteMa (A. [x. Tencnu). OyHKIMOHATIBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIyIEHTHI.




Tpoduueckue ypoBHH. Tpoduueckue nenu u cetu. AOHOTHUUECKHE OJIOKHU
skocucteM. [TouBBI ¥ MBI B AKOCUCTEMaX. KpyroBopoT BEmIeCTB 1 IOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeld  dJKOCHCTeMBl. buomacca W TPOXyKIHS.
DKOJIOTUYECKHE MTUPAMUIBI UCel, ONOMAaCChl i SHEPTHH.

Jlunamuxa IKOCUCEM. Kamacmpodguueckue nepecmpouxu.
@nykmyayuu. HanpaBieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIIECCHHU.
[lepBuyHblE ¥ BTOPUYHBIE CYKIECCMM M HMX MPUYUHBL. AHTPONOTECHHBIE
BO3JelicTBUS Ha cykueccud. KimmmakcHoe coobmiectBo. buopasnoobpasue u
MOJIHOTa KPYTrOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCEMbL 03EP U peK. IKOoCUcmeMbl Mopeu U
oKeanos. Ixocucmemvl MYHOp, 1€CO8, CMmenel, nyCmbitb.

AHTpPOTIOTEHHBIE JIKOCUCTEMBI. ArposkocucTema. ArporeHo3. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U TMPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojackas
bnopa u ¢ayna. CuHaHTpomuzalusi TopoJcKoi ¢ayHbel. buonoruueckoe wu
XO3SIICTBEHHOE 3HAYEHHE arpOIKOCHUCTEM B YPOOIKOCHUCTEM.

3aK0OHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB
B JKocucTeMax. Poib kackaonozo sgpghekma u 6u008-30upuxamopos (Kirouesvix
81008) 6 (yHKyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUN U BEIIECTB MEKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMUYHMBOCTh OPraHU3MOB, TOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmbi 8030elicmeusi  3acpA3HeHUll  pA3HbIX  MUnoé - Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCINEMHOM YPOBHSX,
OCHOBbL  DKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€LCMEUS.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JdemMoHcTpanuu
[Toprpert: A. JIx. Tencnu.
Tabauirsl 51 cxeMbl: «CTpyKTypa OMOIICHO3aY, «Kocucrema

HIUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTeMa XBOWHOTO Jiecay, «DyHKIMOHAbHbBIC
IPYIIbl OPTaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B JKOCHUCTEME),
«llenu nutanus (macTOUIIHAS, NETPUTHASN)», «IKOJOTHUYECKAS MUPAMUIA YUCEID»,
«IKOJIOTHYECKasi MpaMujia OMoMacchly, «IDKOJOorHuYecKas Mupamuia dSHEPrum»,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCie
nokapa», «9KocucTteMa o3epa», «ArporeHos», «KpyroBopor BemecTB W MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsr ypoosKocucTem.

OobopynoBanue: repbapun pacTeHUM, KOJUICKIIUU HACEKOMBIX, Uydelia MTHUIL
U 3BepeH, repbapuu KyJbTYPHBIX M JUKOPACTYIIUX PACTEHHUH, aKBapUyM Kak
MOJIEb IKOCUCTEMBL.

IIpakTHueckas padora «3yyenue u onucanue ypO03KOCUCTEMBDY.

Jladoparopnasi pa6ora «/3yyenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHUX B PAa3HBIX SKOCUCTEMAX).




IKCKypcust «IKCKypcHsl B TUIIMYHBIA OuoreoneHo3 (B AyOpaBy, O€pe3HsIK,
SJIPHUK, Ha CYXOJIOJBHBIA WU TIOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKcKypeHst «DKCKYypcuss B arpo3KOCUCTEMY (Ha MOJ€ WIM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obOmemnanerapHas o0oyiouka 3eMIId, TNI€ CYIIECTBYET WIIH
CyllleCTBOBaJa kM3Hb. Pa3BuTtue mnpenacrapieHuit o 6uocdepe B Tpyaax . 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. Obnactu 6nocheps! u e€ cocran. Kupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cylIlecTBOBaHUsA Ouocdepbl. OcoOeHHOCTH Ouochepsl Kak
ri100aIbHOM 3KOcHCTeMbI. J(uHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTH sIBIEHUMN
B Ouocdepe.

3onanbHOCTH OMocheprl. Ilonsitue o Ouome. OCHOBHbIE OHMOMBI CYIIM:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIC U IITMPOKOJIUCTBEHHBIE JIeca, CTENH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMar, pacTUTenbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U (PYHKITHS )KUBBIX CHCTEM, OIICHKA X PECYPCHOTO TOTCHIIHAIIA
u OnocepHbIX PyHKIUI.

JemoHcTpauun

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

Tabaunbl u cxemsl: «I'eocheprsr 3emmm», «KpyroBopor azora B mpupoze»,
«KpyroBopoT yrinepoma B mpuponae», «KpyroBopor kwuciopoma B mpupojiey,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnn», «TyHapay, «Tairay, «Cmemanneiii jgec», «IILIMpoKkoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «Ilyctbiasy, « Tpornnueckuit gecy.

OOGopynoBanue: repOapud  pacTEHU  pa3HbBIX  OMOMOB,  KOJUIEKIIUHU
YKUBOTHBIX.

Tema 11. YennoBek u okpy:kaouias cpeaa

OKOJIOTUYECKUE KPHU3WUCBI M WX NpUYUHBL. Bo3aencTBue dYenoBeka Ha
ouocdepy. 3arpssHeHre BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KimMara.

AHTpPONOTE€HHOE BO3JEHCTBUE HA PACTUTEIbHBINA U )KUBOTHBIN Mup. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoanbie Ttepputopun (OOIIT).
borannueckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIEC TIPUHIIUIBI YCTOMUYUBOTO PA3BUTHS UYEJIOBEUECTBA U TPUPOJIBI.
PannonanbHOE  MPUPOJONOJBL30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emuyid. OOIIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBUS.



Pa3BuTHe METOMOB MOHHMTOPHHIA Pa3BUTHUS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemnvle uccredosanusi nepexooa K pecypcocbepezaroujeni u
KOHKYPEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchni.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneuugarowue O00CmMyn K
ungopmayuu no cocmoanulo OMOeNbHLIX U008 U dKkocucmem. (OcHOBbI
9Kopeabuiumayuu dKocucmem U Ccnocooos 060pvObLl ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHbix 5KOCUCTIEM.

JemoHcTpanun

Tabmuubl ~ u  cxembl: «3arps3HeHue  atMocdepbl»,  «3arpsi3HEHHe
ruapocdepbl», «3arpsisHeHue 1mouBby, «llapHukoBbit  3dhdext», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIeNN YIPABISIEMOT0 MUPAY.
Oo6opynoBanue: pororpaduu OXpaHsSeMbIX pacTeHUN U KUBOTHBIX KpacHoii
kHuru Poccurickont @enepanun, KpacHOM KHUTH pETHOHA.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBLHIEI'O
OBPA30BAHUA
JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJibTaTaM OCBOCHHS
OOy4YaroIMMHUCST TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHEIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaXKIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNICHUI0, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTHH,
yeneHanpaenienHoe paszeumue BHYTPEHHHUX YOEKIEHUW JUYHOCTH HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaIOIUXCSl PYKOBOACTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauuyue  NpPA8OCO3ZHAHUS  DKOJIOTMYECKOU
KYJIBTYPBbI, CHOCOOHOCMU CMA8UMb LIENTU U CTPOUTH KU3HEHHBIE TIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW ¥ BOCMUTATEIBHOM JCSATEIHPHOCTU B COOTBETCTBUU C
TPAAUIMOHHBIMUA POCCUICKUMU COLUOKYJIBTYPHBIMU, UICTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEACHUSI U CIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3MIMU JIMYHOCTH, MMATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOT'O0 YBa)KCHUS, OCEPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HACIEIUI0 U



TpaJULUsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorn Denepanuu, npupoae u
OKPYXaroUIEH cpelie.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mnpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOLIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OMbITA U OMNbITA ACATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4EOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIITOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOEXKICHUAMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOIO BBIIOJIHEHUS
y4eOHBbIX, TIO3HABATEIbHBIX M UCCJIENOBATEIBCKUX 3a7a4, YBAKHUTEIHbHOTO
OTHOILIGHHS K MHEHHUIO OIMOHEHTOB TMpU OOCYXJICHUH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IMEPE]
PonuHoll, ropaoctu 3a CBOW Kpai, CBOO PoauHy, CBOM A3BIK U KYJIBTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM IPUPOIbI,
JTOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTWH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHI0 M 3ammuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;



3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIMTAHMSI:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHITUS LIEHHOCTEH CEMEMHOW J>KM3HM B COOTBETCTBHM C
TpaauLUsIMU Hapo 0B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYIECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIECTBEHHBIX OTHOIIICHUH;

MOHMMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHUJIAaX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢u3uveckoro BocnmUTAHHS, (POPMHPOBAHUS KYJIbTYPbI 30POBbSI H
IMOIMOHAJILHOTO 0JIarONoJy4Yns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, PETyJsIpHAas Qu3ndecKas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHUMAHUE IEHHOCTH TPABWJI WHIWBUIYATHHOTO M  KOJUJIEKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHHE TOCICACTBUN W HENPHITHS BPEIHBIX MPUBBIUEK (YHOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTHBHOW JEATEITLHOCTH TEXHOJOTHYECKOWM W COIMAILHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATH U CAMOCTOSTEIIHHO
BEITIOJTHATH TaKy¥O JICSITCIIBHOCTB;

WHTEPEC K pa3InyHbIM cdepaMm npodhecCHOHATBHON ACATEIHHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud ©  Pean30BBHIBATH
COOCTBECHHBIC KU3HCHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHMUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3K0JIOrH4€CKOro BOCIIMTAHUSA

DKOJIOTHYECKH I1€JI€CO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KyJNbTYphI: MPUOOPETECHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OILEHKHM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYXaroUIEH CPeIbL;

OCO3HAaHHME TJI00aJBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHOOpETacMble MPU HU3YYCHUU OHOJIOTHUU
3HAHUS M YMEHUS TpU pEUIeHUH NpoOJeM, CBS3aHHBIX C palUOHAJIbLHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE JCWUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
MPUPOTHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE AKOJOTHUUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBILIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTMYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPaKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHWE chnernuduKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
npeacTaBieHuss 00 OKpYXaroleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU ISl COBPEMEHHOMW ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOUCKA MyTeH BHIXO/AA U3 TI00aTbHBIX YKOJOTHYECKUX MPOOJIeM U
obecrieueHus: mepexoja K  YyCTOMUYMBOMY  Pa3BUTHIO,  pallMOHAILHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMHUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBHOW TPAMOTHOCTH OOyuaromuxcs, GopMUupyeMoil
pU U3y4eHUH OHOJIOTUH;

ITIOHUMAHUE CYLIHOCTH METOJOB ITO3HAHMSA, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHWUSA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYXArOIIEro MUpa M NPOUCXOASIIUX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LEJIBIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHus mpo0JieM B PeaIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCT NHANBUAYAJIBHO U B TPYIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMWA MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHUS y4eOHOro mpenMera «buomorusy»
BKJIIOYAIOT: 3HAaYyuMMble MJIsI (OPMUPOBAHUS MHUPOBO33PEHUS OOyHArOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIe TMOHSATHUS, OTpa)Karoluue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4dHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOMIOJICHUE,  M3MEpPEHHME, JOKCIEPUMEHT U  JApYyrue);
yHUBEpCalIbHbIC Yy4ueOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
TPaMOTHOCTH ¥  COITMAIBPHOM KOMIICTCHIIMM  OOYyYaromuxcsi; CIIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33PEHUYCCKUE 3HAHUS W  yHUBEPCAIbHBbIC y4ueOHbIC JCHCTBHS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

B pesynprate wu3yueHus OHOJIOTMM Ha YypPOBHE CPEIHETO OOIIETro
oOpazoBaHus y oOydatomerocss OyayT chOpMUPOBaHbI TO3HABATEIbHBIC
YHUBEpCAJIbHbIC YueOHbIE AEHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHbIE yUeOHbIC
JEUCTBUS, PETYJSTUBHBIC YHHUBEPCAIbHBIE YyYEeOHbIC JCUCTBUS, COBMECTHAs
JeSITEIbHOCTD.

MertanpenMeTHble pe3yJibTaThl OCBOCHHS MPOTPaMMbl CpPEIHEro OOIIero
0o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBJaaaeHune YHHBeEpPCATbHBIMH YueOHbIMU NMO3HABATEJIbLHBIMU
NefCTBUSMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:



CaMOCTOATENLHO  (opMyNIHMpOBaTH W aKTyaIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh MPU OCBOCHUM 3HAHWA TPHEMBI JIOTUYECKOTO MBITUICHHUS
(ananm3a, cUHTE3a, CpaBHEHMS, KiIacCU(pUKaIIUU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOIOTHYECKUX MOHATHH (BBIICIATh UX XapaKTEepPHBIC NMPU3HAKH, YCTAHABIHBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTIpENENITh 1ETu JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH UX
JOCTHKEHHSI, COOTHOCHTD PE3yJIbTAThI ACATCILHOCTH C TIOCTABICHHBIMU IEJISIMH;

UCTIOJIb30BaTh OMOIOTHYECKHUE TTOHITHS JUI 00BICHEHUs (DaKTOB U SIBJICHUN
KUBOW MPUPOJIBI;

CTPOUTH JIOTHYECKHE pPAaCCYXKICHUS (MHIYKTUBHBIC, IEAYKTHUBHEIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMATPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

OPUMEHSATh  CXEMHO-MOJICNIbHBIE  CpeACTBAa Il MpPEACTaBICHUS
CYIIIECTBCHHBIX CBSI3€l M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a
TaKkK€  TMPOTUBOPEUYHMH  Pa3HOTO  pOJdA,  BBIABICHHBIX B Pa3IWYHBIX
WH(OOPMAITMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIAH PEHICHUS MPoOJeMbl ¢ YYETOM aHaIM3a WMEIOIIMXCS
MaTepHaIbHBIX 1 HEMATEpUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIHTATOB
IEJISM, OLICHUBATh PUCKH TIOCIEACTBUHN ACITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIa/IETh HaBBIKAMHU Y4€OHO-UCCIIEIOBATENBCKON U MPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCITOJIB30BaTh Pa3IMYHBIC BHUILI JCATCIBHOCTH 110 IOJYYEHHUIO HOBOTO
3HAaHHS, €T0 HWHTEPHpPETAlHMH, NPeoOpa30oBaHUI0 W TNPUMCHCHHIO B YUYCOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TTPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUT MBINIJICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATh TPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHWs, HaXOAUTh apTYMEHTHI IJIs JI0Ka3aTelIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhbl K KPUTEPUHN PEIICHHSI;



aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIIECTBJIATH LI€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHATBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO 00JIACTH
KU3HEIeITeIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJIEH, Mpejiaratb OPUTHHAIbHBIE MOJIXOJbI U pElICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTEe y4eOHOTOo
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B VHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyJIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBINOIHEHUS yUEOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpy aKTHUBHOI'O MCIOJIb30BAaHUS PA3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  TpEACTaBICHUS
ononornyeckor uHpopmaiu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAy4yHBI fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Ononornyecko MHPOpPMALMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HaBaHHWA U 3allUThl  HH(pOpMaLMH,
nH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH JA€HCTBUSIMM:

1) o01enme:

OCYILIECTBISATh KOMMYHHUKAIIUU BO BCeX chepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYIIECTBY OOCY>KIaemMol TeMmbl (yMEHHE 3aJaBaTh
BONPOCHI, BBICKA3bIBaTh CYXKIACHHUS OTHOCHUTEIBHO BBIMOJHEHMS MpeisiaraeMoin



3a/1a4ud, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYrUX YYACTHUKOB
JIMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, IMMOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIECHUS U B3aUMOJCHCTBUS, TOHUMATH
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHNUE K COOSCETHUKY
U B KOPpEKTHOU PopMme hopMyITupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHaA 1eATeJIbHOCTh:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYTHHOU
paboThI IPH PEIICHUH OMOJIOTHYECKOUN MpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1auH;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JCHCTBUU € y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0r0 UjieHa KOJIJIEKTUBA;

NPUHUMATh II€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAVMHUPOBATh JEUCTBUSL MO €€ JOCTMIKEHHIO: COCTaBJISITh IUJIAH JIEHCTBUM,
pacmpeienarh poju ¢ Y4ETOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAaue€CTBO CBOEr0 BKJAJa U KaXJOTO yYaCTHUKA KOMAaHJIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE MIPOEKTHI, OLEHHBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHne YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuszanus:

WCIIOJIB30BaTh OWUOJOTUYECKUE 3HAHMS [JIs BBISBICHUS MPOOJIEeM U HX
pelIeHusl B )KU3HEHHBIX U YUYCOHBIX CUTYaIUSIX;

BHIOMpaTh Ha OCHOBE OHWOJIOTHYECKMX 3HAHUW IICJIEBBIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JEHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3JIOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATEIBbHYIO JIESITEIHHOCTh, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH PEIICHUS TNPoOJIeMbl € YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHI;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;



paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO HIMPOKOM JpyAMLIMK B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJETh  HABBIKAMM  IIO3HABATEIBHON  peQueKCMH KAk  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQUIEKCUM AJsl OLEHKM CUTYallld, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO HUX
CHIDKEHHIO;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pPU AaHAJIU3€ pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHATHE ce0s U APYTUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX NpU aHAJM3€ pe3yibTaToB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusiy Ha yriayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECICUYCHHE
npodumibHOro  OOydeHust  oOydvaroruxcss  Owonormu. OHHM — BKIIIOYAIOT:
cnenuuyecKue ik OMOJIOTHH HaYYHBIC 3HAHUS, YMEHUS U CITOCOOBI ACHCTBUH 110
OCBOGHUIO, MHTEPIPETAIIMN U MpeoOpa30BaHUIO 3HAHWMA, BUABI JEATEIHHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW M MX NMPUMEHEHHUIO B PA3JIMYHBIX YU4€OHBIX, a TAKXKE B
pEaNbHBIX KU3HEHHBIX CUTyarusax. [IpemMeTHbie pe3ynbTaThl MPEACTaBICHBI 1O
rojilaM U3y4eHHUsI.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B



MO3HAHWW  3aKOHOB TPHUPOABI W  PEHIeHUH  TPoOJeM  palHroOHAIBLHOTO
MIPUPOOTIOIH30BAHUS, O BKJIAJIC POCCHMCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OHoJIOTHH,

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJISIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKUE TEOPUU
(xnerounas Teopus T. llIanna, M. lllneinena, P. BupxoBa, xpomocomHast Teopusi
HacnencTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o menTpax
MHOTO00pa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHUM),  3aKOHbI
(eaHOOOpa3usi OTOMKOB TMEPBOrO TMOKOJICHMS, PACIIEIUICHHS, YACTOTHl TaMeT,
HE3aBUCUMOTO HacienoBaHuss [. Menaens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basuiosa), MPUHLIHATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TO3HAHMS, HUCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U
HYKAapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUMN, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pACTECHHM, JKUBOTHBIX, 4YEJIOBEKa, IMPOLIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIONIUX B OPraHU3Max PacTEHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHa BEmIecTB (MeTaboIn3M), MPEeBpaIlEHUs dHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMEeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  HUHIUBUIAYAJIbHOTO  Pa3BUTUs  OpraHu3ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXK]y OpPraHOMJAAMHU KJIETKH U UX
(GYHKIUSAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHeW M uX (QYyHKIUSIMU, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Y pacTEHUM, >KMBOTHBIX M YEJIOBEKAa U UX
GYHKIUSAMM, MEXJIYy CHUCTEMaMH OpPraHOB M MX (PYHKUUSIMHU, MEXIY >STarnamu
oOMEHa BEIIECTB, dTaraMH KJIETOYHOTO IUKJIA U KU3HCHHBIX ITUKIIOB OPTAaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTHIOM W (EHOTHUINOM, (DEHOTHUIIOM H
dhaxTopamMu cpebl OOUTaHUS;

YMEHHE BBISIBISTH OTJIMUUTEIIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIIC
pPacTEHHUI, )KUBOTHBIX U YEJIOBEKA;

yMEHHE WCIOJIb30BaTh COOTBETCTBYIONIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT;



yMEHHE peniatb OMOJIOTUYECKUE 3a]Ja4H, BBISBISATH MPUUUHHO-CIICICTBEHHBIE
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTMYECKUMU MIPOIIECCaMU U SBIICHUSMU, 1€TaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU NOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M TPaKTUYECKUe padOThl, COOMIOATH
IpaBUJIa MpU padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (GOpMYyIUpys LEdb HCCIEIOBAHMS, AaHAJU3UPOBATH IOJYUYCHHBIC
pe3ybTaThl U J€NaTh BHIBOIbI,

yMEHHE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEIhCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEJACTABIATH  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHUE OLICHHBAaThb JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIECIOBAaHUN B
obnmactu  OuosorMd ¥ MEAMLIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HAMPABIECHHOE M3MEHEHHE T'€HOMAa M CO3JlaHHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYILIECTBIIATh OCO3HAHHBIA BBIOOp Oyaylied MmpodeccHoHATbHON
NESTEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMILIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO034KCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIIyOIsTh MO3HABATEJIbHBIHI
WHTEPEC, HAIIPABJIECHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Mpodeccuu u
IPOJOJKEHNE OHOJOrMYeCKoro oOpa3oBaHMs B OpPraHU3alMsIX CPEAHEro
PO eCCHOHALHOTO U BHICIIETO 00pa30BaHUS.

[TpenMeTHbIe pe3yibTaThl OCBOEHUS ydeOHoro npeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTHUHBl MHpa, B IO3HAHWU 3aKOHOB NPUPOJbI M PEIIEHUH SKOJIOTHYECKHUX
npo0OjieM 4YeloBeYecTBa, a TaKkKe B PEIIEHUH BOMPOCOB PALMOHAIBHOIO
IPUPOAOIIONL30BaHUs, U B (()OPMUPOBAHUH LIEHHOCTHOT'O OTHOILEHUS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

yMEHHE BJaJeTh CHUCTEMOW OMOJOTMYECKUX 3HAHWUW, KOTOpas BKIOYAET
ONpeNeNeHUs] U TOHMMAaHUE CYUIHOCTHM OCHOBOIIOJIAraloNMX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOcUcTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuioBa — 0 myTsX U HamnpasieHusx 3Bontouun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus k. Xapaum u B. BaiinOepra,
3apoapieBoro cxojacrea K. M. boapa), mpaBuna (munumyma [O. Jlubuxa,



HKOJIOTMYECKON NHUpaMuibl 3HEpPruu), rumnores3bl (runmoreza «vupa PHK» V.
['unGepra);

yMEHHE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
UCIIOJIb3yEeMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, u3MepeHue, HaOIIOJeHHE, IKCIIEPUMEHT), CIOCOO0AMH BBISIBICHUS U
OIICHKH aHTPOITOTCHHBIX H3MEHEHU B IPUPO/IE;

YMEHUE BBIICIATh CYIICCTBEHHBIC TPHU3HAKH: BHJOB, OHOTEOIIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXXYILIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJTONaTPUYECKOTrO u CUMITIATPUYECKOTO
BUJI000pa30BaHuUs, BIUSHUS ABMKYIIUX CHJI SBOJIOLMU HA T€HO(POH]I TOIMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHusl, YepeIOBaHUsI HANPaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B DKOCUCTEMAX;

YyMEHUE YCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMPOIECCAaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHUCTEM U
MIPUCTIOCOOJICHISIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABISITH  OTVIMUWTEIbHBIE  TPHW3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHUs, aOMOTUYECKUX M OMOTHYECKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIIOTEHHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIUIS JOKa3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3AUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTO00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHUSI MPUPOJIBI M UETIOBEUECTBA;

yMEHHUE penaTh OMOJIOTHIECKUE 3aa91, BBISBIISTh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMbIMU OMOJIOTHYECKUMH MPOIIECCAaMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PpadOThI, COOIIOIATH
MpaBUJia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMCHTAILHBIMU
cpeacTBamu, GOpMYyJIHUpYs I€db HCCICIOBAHUS, AHAIM3UPOBATH TMOJyYEHHBIE
pE3ynbTaThl U JIeNIaTh BHIBOBL;

yMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW PaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTABIIATH  TOJYYCHHBIC  PE3yJIbTaThl HAa  YYCHHYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THUMOTE3bl M TEOPUH O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCO0axX MpeaoTBpaICHUS
rJ100aabHbIX U3MEHEHUH B Ouocdepe;



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyayiueill mpodeccuoHambHON
JESITEIbHOCTH B 001aCT OHMOJIOTUH, SKOJIOTUH, PUPOIOTIONH30BAHHMS, METUIIUHBL,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWUCTBA, IMHIIEBOU
IPOMBIIIICHHOCTH, YTIyOJIATh MO3HABAaTENbHBI HMHTEpeC, HalpaBiICHHBIH Ha
OCO3HAHHBIM  BBHIOOpP  COOTBETCTBYIOIIEH  Tpodeccun U MPOJOIDKEHUE
OMOIOTMUECKOT0 00pa30BaHusl B OPraHU3AIMIX CPEAHETO MPOdECCHOHATBLHOTO U
BEICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE
BNOJIOT'UA, 10 KIIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

buonorus xkak HayKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

JKuBBIe cuCTEeMBI B HX N3YyUCHHC

buonorus kiaetku

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

XyUMHU4YecKast opraHu3sanus KJICTKHU

10

bu6mmorexa [IOK
https://m.edsoo.ru/7{41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

Ctpoenue u QyHKIMH KIETKH

OOMeH BellecTB U MpeBpalleHne SHEPTUH B
KJIETKE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292
https://resh.edu.ru/subject/5/10/



https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/

HacnencrBennas undopmanus u
peanu3zanus €€ B KIETKE

JKU3HEHHBIN UK KIETKA

0.5

https://resh.edu.ru/subject/5/9/

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

10

11

Crpoenrne u GyHKIUU OPraHU3MOB

Pazmuoxxenue u Pa3BUTHEC OPraHnu3MOB

I'enetnka — HayKa O HAaCJICACTBCHHOCTU U
HN3MCHYHUBOCTHU OPTaHNU3MOB

17

1.5

1.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

bu6mmoreka [JOK
https://m.edsoo.ru/7{41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

12

13

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

3aKOHOMCpHOCTI/I HU3MCHYHUBOCTHU

10

bu6mmoreka [IOK
https://m.edsoo.ru/7{41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

14

I'eneTuka uenoBeka

0.5

bu6mmoreka [IOK



https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

https://m.edsoo.ru/7f41¢292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

15 (Ceexiuus Opranu3mos 4 ! https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
bubmuoreka [JOK

16 buorexHonorusa u cuHTETHYECKAs 4 https://m.edsoo.ru/7f41¢292

ouoJiorus https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
bu6mmoreka [IOK

17 Pe3enBHOE BPCMSL 1 https://m.edsoo.ru/7f41¢292

p p https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME



https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/9/

BNOJIOI'uA, 11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

3apO)KI[eHI/IC " pa3BUTHUEC 3BOJTIOIMOHHBIX
Hpe,I[CTaBJ'IeHI/Iﬁ B OHonIOruu

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

JJIeKTPOHHBbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/

MuKpo3BOIIOLHS U €€ PE3YIIbTAThI

MakposBomntonus U €€ pe3yJbTaTsl

[TpoucxoxaeHre u pa3BUTHE KU3HU Ha
3emiie

14

15

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/

bu6nmoreka [JOK
https://m.edsoo.ru/7{41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/

Hponcxomﬂeﬁne YCIIOBCKA — AaHTPOIIOI'CHE3

DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHHSIX
OpPraHU3MOB U HaIOPTaHU3MEHHBIX CUCTEM
C OKpYKarollleu cpenon

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/



https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/

Opranusmel 1 cpefia 0OuTaHHs

DKOJIOTHS BUJIOB U MOIYJISLIHI

1.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/

10

11

DKOoJIOrus COOOIIECTB. DKOJIOTHUECKUE
CHUCTCMBI

buocdepa — rimodanpHas sxocucTemMa

YenoBek U OKpyrKarolas cpeaa

12

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5

bu6mmoreka [IOK
https://m.edsoo.ru/7{41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/



https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/9/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KoaunuecTBO yacon Jara
JIeKTPOHHBbIe HU(POoBHIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer KonTpoibu MpakTuyeck H3Yy4Y€HH
pecypcbl
I 0 ble padoThI ue padboTbl A
buonorus xax
bubnuoreka [{OK https://m.edsoo.ru/863e6122
KOMILJIEKCHAsI HayKa
https://m.edsoo.ru/863e632a
1 KaK 4acTh 1 .
https://resh.edu.ru/subject/lesson/2115/
COBPCMCHHOTO https://resh.edu.ru/subject/lesson/3827/
oOmecTBa
JKuBbIE CHCTEMBI U
. 1 bubmnorexa I1OK https://m.edsoo.ru/863e6564
MX CBOMCTBA
YpoBHeBas
OpraHHu3aIus )KUBBIX 1 bubnnoreka [HOK https://m.edsoo.ru/863e6564
CHCTEM
Hcropus oTkpeITUS bubnuoteka [{OK https://m.edsoo.ru/863e6e88
1 U3YyYECHUS KIIETKHU. 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas reopus https://resh.edu.ru/subject/lesson/2114/
Metonrnl
MOJIEKYJIAPHOHN U
KJIETOYHOU
OMOJIOTHH. 1 0.5 bubmuoreka [{OK https://m.edsoo.ru/863e6122
Ilpakmuueckasn ' https://resh.edu.ru/subject/lesson/2115/

paooma «H3yuenue
Memoooe
KJ1emouHoii



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://resh.edu.ru/subject/lesson/2115/
https://resh.edu.ru/subject/lesson/3827/
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/2114/
https://m.edsoo.ru/863e6122
https://resh.edu.ru/subject/lesson/2115/

ouonozuu
(xpomamozpagpus,
anekmpoghopes,
oughgpepenyuanvroe
uenmpugyzuposanu
e, I11[P)»

XUMHWYECKHUH COCTaB

Bbu6nuoteka LIOK https://m.edsoo.ru/863e674¢

6 KJIETKH https://resh.edu.ru/subject/lesson/1583/
MuHepanbHbie
7 BEIIECTBA KJIETKH, bu6mmoteka IIOK https://m.edsoo.ru/863e¢674e
uX OMOJIOruYecKas https://resh.edu.ru/subject/lesson/1583/
poJib
Opranunueckue
BEIIESCTBA KICTKHU —
Oeku.
Jlabopamopnasn bubmuoreka [{OK https://m.edsoo.ru/863e6b72
8 paboma 0.5 https://resh.edu.ru/subject/lesson/3840/
«Obnapyscenue https://resh.edu.ru/subject/lesson/1585/
0enKoe c noMouLbIo
KayecmeeHHbIX
peakuuiy
Croiictsa, bu6nuoreka [IOK ht'tps://m.edsoo.ru/863e6b72
9 T https://resh.edu.ru/sub?ect/lesson/3840/
https://resh.edu.ru/subject/lesson/1585/
(byHKw Oenkon https://m.eds00.ru/863e6b72
Opranunueckue bubmmoteka [{OK https://m.edsoo.ru/863e6870
10 BEIECTBA KJICTKU — https://resh.edu.ru/subject/lesson/5397/
YIJIEBOBI https://resh.edu.ru/subject/lesson/1584/
11 Opranunueckue bu6mumoreka L{OK https://m.edsoo.ru/863¢6870



https://m.edsoo.ru/863e674e
https://resh.edu.ru/subject/lesson/1583/
https://m.edsoo.ru/863e674e
https://resh.edu.ru/subject/lesson/1583/
https://m.edsoo.ru/863e6b72
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/1585/
https://m.edsoo.ru/863e6b72
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/1585/
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/1584/
https://m.edsoo.ru/863e6870

BCIICCTBA KIICTKH —
JIUIIUABI

https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/1584/

12

13

14

15

16

Hyxiiennosslie
kucnorsl. [JHK u
PHK.
Jlabopamopnasn
paooma
«Hccneoosanue
HYK/1eUHOBbIX
Kucaom,
6b10€IeHHBIX U3
K/1emoK pa3iuyHbIX
OpP2aHU3MO08)

CtpoeHue u
bynkun ATO.
Hpyrue
HYKJIe03uaTpudoCch
atel (HT®)
CexBeHUpoOBaHuE
JIHK. Metoapl
T€HOMHMKH,
TPAHCKPHUIITOMHKH,
MIPOTEOMHKH

Metonsnl
CTPYKTYpPHOHI
Ouoaorun

TuIe! KIEeTOK.

HpOKapI/IOTI/I‘-ICCKaSI
KJICTKa

0.5

Bbu6nunoteka LIOK https://m.edsoo.ru/863e6d5¢
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/1586/

bubmnoreka IHOK https://m.edsoo.ru/863e6d5¢
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/1586/

bubmmoteka IIOK https://m.edsoo.ru/863e6d5¢
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/1586/

bu6nuoteka LIOK https://m.eds00.ru/863e6122
https://resh.edu.ru/subject/lesson/2115/



https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/1584/
https://m.edsoo.ru/863e6d5c
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/1586/
https://m.edsoo.ru/863e6d5c
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/1586/
https://m.edsoo.ru/863e6d5c
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/1586/
https://m.edsoo.ru/863e6122
https://resh.edu.ru/subject/lesson/2115/

Crpoenue

3YKapHUOTHYECKOM
— bu6nmoteka LIOK https://m.edsoo.ru/863e6ff0
I https://m.edsoo.ru/863e716¢
[pakmuueckasn -
17 16oma «Hzviene 0.5 https://resh.edu.ru/subject/lesson/5383/
p . 4 https://resh.edu.ru/subject/lesson/3847/
ceoucms https://resh.edu.ru/subject/lesson/1588/
Kiemounoit
Memopanov)
bu6nuoteka LIOK https://m.eds0o.ru/863e6ff0
I . https://m.edsoo.ru/863e716¢
OBEPXHOCTHBIN -
18 S — https://resh.edu.ru/subject/lesson/5383/
P https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/1588/
OnxHomMeMOpaHHbBIC
OPTraHOU bl KJIETKH.
Mpakmuueckas bubnuoreka [{OK https://m.edsoo.ru/863e6ff0
https://m.eds00.ru/863e716¢
paboma «H3yuenue -
19 U 0.5 https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/3847/
kumoniasmel 6 https://resh.edu.ru/subject/lesson/1588/
pacmumenbHblX
Kiemkaxy
ITomyaBTOHOMHBIE
OPTraHOM/IbI KJIETKH:
MHUTOXOHIPHH, bubnuoreka [TOK https:/m.edsoo.ru/863e6£f0
JTAaCTUIBL. https://m.edsoo.ru/863e716¢
20 JlaboparopHas 0.5 https://resh.edu.ru/subject/lesson/5383/
pabora https://resh.edu.ru/subject/lesson/3847/
«HccnenoBanne https://resh.edu.ru/subject/lesson/1588/

Ij1asmMoJinM3a u
JCIIIa3sMOJIn3a B



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/1588/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/1588/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/1588/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/1588/

PACTUTCIIBHBIX

KJIETKAX)
bu6nuoteka LIOK https://m.eds00.ru/863e6ff0
https://m.edsoo.ru/863e716¢

HememOpanusie .

21 S — https://resh.edu.ru/subject/lesson/5383/

P & https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/1588/
bu6nuoteka LIOK https://m.eds0o.ru/863e6ff0

C https://m.edsoo.ru/863e716¢

TPOCHUE U )

22 (yHKIIH A71pa https://resh.edu.ru/subject/lesson/5383/

YHKIL Ap https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/1588/

CpaBHUTENIbHAS

XapaKTEePUCTHKA

KJIETOK 3yKAPHOT. bu6mmoteka IIOK https://m.edsoo.ru/863¢6ff0
https://m.edsoo.ru/863e716¢

Jlabopamopnasn ;

23 Goma i " 0.5 https://resh.edu.ru/subject/lesson/5383/
pavoma «rizyuenue https://resh.edu.ru/subject/lesson/3847/
CMPOEHUA KNEMOK https://resh.edu.ru/subject/lesson/1588/
PA3UYHbIX
OP2aHU3MO086)

AccuMuianus u
JTACCUMUIALINS —
JIBE CTOPOHBI
MeTabonu3Ma. THUIbI
bu6mmoteka IIOK https://m.edsoo.ru/863¢766¢
OOMeHa BELIECTB. :

24 TaBonatonHas https://resh.edu.ru/subject/lesson/3917/

patop https://resh.edu.ru/subject/lesson/2486/
pabora «13yuenue
KaTaIUTHYECKOU
AKTUBHOCTH

dbepMeHTOB (Ha



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/1588/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/1588/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/1588/
https://m.edsoo.ru/863e766c
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/2486/

IpUMeEpe aMHJIa3bl
WJIN KaTaJla3bl)»

DepMEeHTaTUBHBIN
XapakTep peakun

KJIETOYHOTO
MeTaboIr3Ma.
Jlabopamopnasn
paooma «H3yuenue
25 depmenmamugnozo 0.5 bubnnoreka [{OK https://m.edsoo.ru/863e6b72
pacwenienusn
nepokcuoa
6000pooa 6
pacmumenbHvix u
HCUBOMHBIX
K1emKaxy
benku-akTuBaTOphI
26 U OeNKu- bubnuoteka [{OK https://m.edsoo.ru/863e6b72
MHTHUOUTOPBI
o bu6nunoteka LIOK https://m.edsoo.ru/863e766¢
ABTOTpOGHBIN TUIT )

27 OGMeHa BEMECTs https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/2486/
bu6nuoteka LIOK https://m.eds00.ru/863¢7¢98

28 DoTOoCUHTE3 https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/1590/

XeMOCHHTE3.
Jlabopamopnasn bubimoreka ITOK https://m.edsoo.ru/863e7¢98

29 paboma 0.5 https://resh.edu.ru/subject/lesson/3917/

«Cpasnenue https://resh.edu.ru/subject/lesson/1590/

npoueccoe



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e766c
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/2486/
https://m.edsoo.ru/863e7c98
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/1590/
https://m.edsoo.ru/863e7c98
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/1590/

¢omocunmesa u
Xemocunmesa»

30

31

AnaspoOHbIe
Opranu3mbl. Buabl
OpOXKeHUSI.
JlaGopatopHas
pabota «CpaBHeHUE
MIPOLIECCOB
OpOXKEeHUS U
JIBIXAHUS

AdpoOHBIE
OpraHU3MBbI. DTarbl
SHEPreTHYECKOrO
obMeHa

bubnuoreka IIOK https://m.edsoo.ru/863e7aae

32

33

OHeprus
MeMOpaHHOTO
rpajueHTa
npoToHOB. CuHTE3
AT®: pabora
npoToHHON ATO-
CHHTa3bI

Peaxuun
MaTpPUYHOTO CHHTE3a

bu6nuoteka LIOK https://m.edsoo.ru/863¢796e
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/2214/

34

Tpanckpunuusa —
MaTpUYHBIA CHUHTE3
PHK

BuocuHTes 6enka. Peakumm matpuyHoro cuHtesa. — URL:
https://static.edsoo.ru/projects/case/2024/soo/bio/2/ind
ex.html

35

Tpancisauus u e€

bu6mmoteka I1OK https://m.edsoo.ru/863¢796e



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/2214/
https://static.edsoo.ru/projects/case/2024/soo/bio/2/index.html
https://static.edsoo.ru/projects/case/2024/soo/bio/2/index.html
https://m.edsoo.ru/863e796e

OTallbl

36

37

38

39

40

41

42

Konuposanue
aMHUHOKHCIIOT. Poib
pubocom B
OuocuHrese Oenka

Opranuzanus
reHOMa y MPOKapUuoT
Y DYKapuoT
MonekyisipHbie
MEXaHU3MBbI
JKCIIPECCHH T€HOB Y
JYKapHOT

Bupycer —
HEKJICTOYHbBIC
(GOpMBI KU3HU U
o0nUraTHele
napasuThL
Ilpakmuueckasn
paooma «Co30anue
Mooenu supycar

BupycHsie
3a00s1eBaHUs
YeJ0BEeKa,
KUBOTHBIX,
pacteHui

HanorexHonoruu B
OWOJIOTUH U
MEIULHE

JKU3HEeHHBIN UK

0.5

bu6nuoteka LIOK https://m.eds00.ru/863e¢7540
https://resh.edu.ru/subject/lesson/1589/

bu6nuoteka IIOK https://m.eds00.ru/863e¢7540
https://resh.edu.ru/subject/lesson/1589/

bubmuoreka [{OK https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e7540
https://resh.edu.ru/subject/lesson/1589/
https://m.edsoo.ru/863e7540
https://resh.edu.ru/subject/lesson/1589/
https://m.edsoo.ru/863e7dc4

KIJIICTKH

43

44

MartpuuHblii CHHTE3
JIHK

XpOMOCOMBI.
Jlabopamopnasn
paooma «H3yuenue
Xpomocom Ha
20MogvIX
MuKponpenapamax
»

0.5

bu6nmoteka LIOK https://m.edsoo.ru/863¢796¢
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/2214/

45

46

JleneHue KiIeTKu —
MHTO3

Tunel KIETOK.
Kapuokunes u
[IUTOKHHE3.
Jlabopamopnasn
paboma
«Habnwoenue
Mumosa 6 Kiemkax
KOHUUKA KOpeuwiKa
ayKa (ha 20moevix
MuKponpenapamax)
»

0.5

bu6mmoteka IIOK https://m.edsoo.ru/863¢7dc4

47

Perynsaums
JKU3HEHHOTO ITUKJIa
KJIETOK

bu6mmoteka IIOK https://m.edsoo.ru/863¢7dc4

48

Opranmnsm Kax
€IMHOE TIEJI0e



https://m.edsoo.ru/863e796e
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/2214/
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

49

TkaHu pacTeHHH.
Jlabopamopnasn
paooma «H3yuenue
mKaHel pacmenHuily

0.5

50

51

52

TkaHU KUBOTHBIX U
YeJI0BeKa.
Jlabopamopnasn
paooma «H3yuenue
mKaneit
HCUBOMHDBIX)

Opraunbl. Cuctemsl
OpTaHoB.
Jlabopamopnasn
paboma «H3yuenue
op2anos
U6EemK06020
pacmenuy

Onopa tena
OpTaHU3MOB

0.5

0.5

53

JBr>xeHue
OpraHU3MOB

54

55

56

ITutanue
OpraHU3MOB

[Iuranue
IIO3BOHOYHBIX
JKUBOTHBIX.
IInmeBapuTenbHas
CHUCTEMA YeJIOBEKa

Jlpixanue




OpraHu3MOB

57

58

59

60

JlpIxanue
MTO3BOHOYHBIX
JKUBOTHBIX U
YyeJioBeKa

Tpancnopr BeriecTs
y OpraHu3MoOB

KpoBenocHas
cuctema
MO3BOHOYHBIX
JKUBOTHBIX U
YyeloBeKa

Beinenenue y
OpraHU3MOB

61

62

63

3amura y
OpraHU3MOB
NmMmyHHas cuctema
YyelloBeKa
Paznpaxumocts n
perynsus y
OpraHU3MOB

64

I'ymopanshnas
peryJsinus u
SHIOKPUHHAs
CHUCTEMA KUBOTHBIX
U 4eJIOBEKa

65

Dopmsbl
Pa3MHOXKEHHMS

bu6mmoteka IIOK https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e



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

OpPTaHU3MOB https://resh.edu.ru/subject/lesson/2483/
bu6nmoteka IIOK https://m.eds0o.ru/863e81b6
[TonoBoe
66 pasMHOsKelHe https://m.edsoo.ru/863e83 1e
https://resh.edu.ru/subject/lesson/2483/
N bu6nmmoteka LIOK https://m.edsoo.ru/863¢7f4a
67 Meiios )
https://resh.edu.ru/subject/lesson/2484/
I"ameTorenes.
OO6pa3zoBanue u
pa3BUTHE TTOJIOBBIX
KJIETOK.
Jlabopamopnasn
68 paboma «H3yuenue 0.5 bubnuoteka [{OK https://m.edsoo.ru/863e81b6
CMpOeHUA NO108bIX
K1emoK Ha
20Moe6bIX
MUKponpenapamax
»
NunuBuayansHOE
69 pasBUTHE bubnuoteka [{OK https://m.edsoo.ru/863e8436
OpPraHu3MOB — https://resh.edu.ru/subject/lesson/2213/
OHTOTEHE3
3akyaaka OpraHoB U
70 TKAaHEN U3 bu6mmoteka IIOK https://m.edsoo.ru/863e¢8436
3apOABIIEBBIX https://resh.edu.ru/subject/lesson/2213/
JUCTKOB
Poct u pa3zeutne
71 JKUBOTHBIX. 0.5 bubmuoteka [{OK https://m.edsoo.ru/863e8436
Jlabopamopnasn https://resh.edu.ru/subject/lesson/2213/

paboma



https://resh.edu.ru/subject/lesson/2483/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://resh.edu.ru/subject/lesson/2483/
https://m.edsoo.ru/863e7f4a
https://resh.edu.ru/subject/lesson/2484/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://resh.edu.ru/subject/lesson/2213/
https://m.edsoo.ru/863e8436
https://resh.edu.ru/subject/lesson/2213/
https://m.edsoo.ru/863e8436
https://resh.edu.ru/subject/lesson/2213/

72

«Bulasenenue
NPU3HAKOG
cxoocmea
3apooviuieit
HO360HOYHBIX
HCUBOMHBIX)

Pa3mHoxenue u
pa3BUTHE PACTCHUM.
Jlabopamopnasn
paooma «Cmpoenue
0p2anos
DPA3MHOMNCEHUA
evlcUIUX
pacmenuin)

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e8436
https://resh.edu.ru/subject/lesson/2213/

73

74

Uctopus
CTaHOBJICHUS U
pa3BUTHS TEHETUKHU
KaK HayKu

OCHOBHBbIE TOHATHS
U CUMBOJIBI
TCHETHKH.
Jlabopamopnasn
paboma
«/lpo3ogpuna kax
00veKkm
2eHeMUYecKux
UCC1e006aAHUIL)

0.5

bubnuoreka I{OK https://m.edsoo.ru/863e862
https://resh.edu.ru/subject/lesson/2482/

bu6nuoteka LIOK https://m.edsoo.ru/863e862
https://resh.edu.ru/subject/lesson/2482/

75

3aKOHOMEPHOCTH
HacJIe0BaHHS

0.5

but6mmoreka [IOK https://m.edsoo.ru/863e8878
https://resh.edu.ru/subject/lesson/5386/



https://m.edsoo.ru/863e8436
https://resh.edu.ru/subject/lesson/2213/
https://m.edsoo.ru/863e86f2
https://resh.edu.ru/subject/lesson/2482/
https://m.edsoo.ru/863e86f2
https://resh.edu.ru/subject/lesson/2482/
https://m.edsoo.ru/863e8878
https://resh.edu.ru/subject/lesson/5386/

76

77

78

MPU3HAKOB.
MonorubpumHoe
CKpellIUBaHHUE.
Ilpakmuueckasn
paooma "Hzyuenue
pe3yiomamog
MOHOUOPUOHO20
CKpeuuanus y
opozoghuner"”’

[lutonornyeckue
OCHOBBI
MOHOTHOPUAHOTO
CKpEIMBAHUS

AHanu3upyroliee
CKpCIIUBaHHE.
Henonnoe
JIOMUHUPOBaHUE

Jurubpunxoe
CKpel1BaHHE.
Ilpakmuueckasn
paboma «H3yuenue
pe3yiomamog
oucuopuono20
CKpeuuanus y
0po3oghunvty

0.5

https://resh.edu.ru/subject/lesson/2480/

bubmnoreka IOK https://m.edsoo.ru/863e8878
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/2480/

bubmnoreka IOK https://m.edsoo.ru/863e8878
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/2480/

bu6nunoteka LIOK https://m.edsoo.ru/863e89a4
https://resh.edu.ru/subject/lesson/4725/

79

[utomornyeckue
OCHOBBI
JTUTHOPUTHOTO
CKpEITUBaHUS

bubmuoreka I{OK https://m.edsoo.ru/863e89a4
https://resh.edu.ru/subject/lesson/4725/



https://resh.edu.ru/subject/lesson/2480/
https://m.edsoo.ru/863e8878
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/2480/
https://m.edsoo.ru/863e8878
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/2480/
https://m.edsoo.ru/863e89a4
https://resh.edu.ru/subject/lesson/4725/
https://m.edsoo.ru/863e89a4
https://resh.edu.ru/subject/lesson/4725/

CremieHuoe

bubnuorexa [{OK https://m.edsoo.ru/863e8¢60

80 Haciesopatme https://resh.edu.ru/subject/lesson/4755/
MIPU3HAKOB
XpoMOCOMHas
81 Teopus
HACJIEJCTBEHHOCTH
bu6nmoteka LIOK https://m.eds00.ru/863¢8¢60
https://resh.edu.ru/subject/lesson/2212/
leHeTMKa nosa. HacnegoBaHWe NPU3HAKOB, CLEMAEHHbIX
C nonom.
82 T'enerura nona https://static.edsoo.ru/projects/case/2024/soo/bio/1/ind
ex.html
23 T'enotum kak bu6numoteka LIOK https://m.eds00.ru/863e8¢60
EJIOCTHAs CUCTEMa https://resh.edu.ru/subject/lesson/2212/
I'eneTnueckunit
KOHTpPOJIb Pa3BUTHS
pacTeHui,
24 KHBOTHLIX I bu6nunoteka LIOK https://m.eds00.ru/863e8¢60
https://resh.edu.ru/subject/lesson/2212/
yesioBeKa
IIpome:xxyTounas
aTrecTramnusi
N3menunBoCThH bubimoreka LTOK https://m.edsoo.ru/863e8efe
85 MpU3HAKOB. Buibl https://resh.edu.ru/subject/lesson/5387/
U3MEHYMBOCTH https://resh.edu.ru/subject/lesson/2478/
M bubmuoreka [{OK https://m.edsoo.ru/863e8efe
86 OZMPUIALHOHHAS https://resh.edu.ru/subject/lesson/5387/
W3MEHUYUBOCTh

https://resh.edu.ru/subject/lesson/2478/



https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/4755/
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/2212/
https://static.edsoo.ru/projects/case/2024/soo/bio/1/index.html
https://static.edsoo.ru/projects/case/2024/soo/bio/1/index.html
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/2212/
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/2212/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/2478/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/2478/

87

88

BapuaunoHsslii psn
U BapUallMOHHAs
KpHUBasl.
Jlabopamopnasn
paooma
«Hccneoosanue
3aKOHOMepHOCmell
Moougpukayuonnoi
UBMEHYUGOCIU.
Ilocmpoenue
6apUAYUOHHO20
paoa u
CaApUAYUOHHOU
Kpueoi»
['eHoTUNIMUECKAs
W3MEHYUBOCTb.
KombOunatuBHas
M3MEHYMBOCTh

0.5

bu6nmoteka LIOK https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/2478/

89

90

MyTanuonHas
WU3MEHUYUBOCTb.
Ilpakmuueckasn
padboma «Mymavuu
Yy Opo3oghunwl (na
20MmoevIxX
MuKponpenapamax)
»

3aKOHOMEPHOCTH
MYTAIlMOHHOTO
nporecca.

0.5

bu6mmoteka IIOK https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/2481/

but6mmoreka [{OK https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/2481/



https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/2478/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/2481/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/2481/

DOUreHeTuKa u
3MUT€HOMHUKA

91

I'enernka yenoseka.
Ilpakmuueckasn
paboma
«Cocmaenenue u
ananus
POOOC0BHOI»

0.5

bu6nunoteka LIOK https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/3653/

92

Metonrnl
MEIUIIMHCKON
T'E€HETUKU

bu6mmoteka LIOK https://m.edsoo.ru/863¢8d78
https://resh.edu.ru/subject/lesson/3653/

93

3HaueHME
MEIUIIMHCKON
T'€HETUKHU B
MPEAOTBPAIIEHUHN U
JICYEHH U
TeHETHYECKUX
3a001€BaHNI
yeoBeKa

bu6mmoteka LIOK https://m.edsoo.ru/863¢8d78
https://resh.edu.ru/subject/lesson/3653/

94

95

OCHOBHBIC TIOHSATHS
CEJICKIIUH.
Jlabopamopnasn
paooma «H3yuenue
copmoe
KY71bMYPHBIX
pacmeHuil u nopoo
00OMAMWHUX
HCUBOMHDBIX)

Metonasnl

0.5

0.5

bu6mmoteka IIOK https://m.edsoo.ru/863¢9214
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/2211/

bu6nuoteka LIOK https://m.eds0o.ru/863e¢9214



https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/3653/
https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/3653/
https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/3653/
https://m.edsoo.ru/863e9214
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/2211/
https://m.edsoo.ru/863e9214

96

97

98

CEJIEKLIUOHHOMN
paboTHI.
Jlabopamopnasn
paooma «H3yuenue
Memoooe cenekyuu
pacmenui)

Joctmxenus
CEJIEKI[MU PACTEHUI
Y KUBOTHBIX.
[IpakTuueckas
paborta «IIpuBuBKa
pacTeHuin»

Coxpanenue,
U3yYEHUE U
UCIIOJIb30BaHUE
TEHETUYECKUX

pecypcoB
bruorexHonorus kak
HayKa M OTpacib
IIPOU3BOJCTBA.
Ilpakmuueckasn
paboma «H3yuenue
00vekmoe
ouomexnonozuu»

0.5

https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/2211/

bubmuorexa 1{OK https://m.edsoo.ru/863e¢9214
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/2211/

bubmnorexa 1OK https://m.edsoo.ru/863e¢9214
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/2211/

bu6mmoteka IIOK https://m.edsoo.ru/863¢9336

99

100

OcHOBHBIC
HarpaBJICHUS
CUHTETUYECKOMN
OHMOJIOTHU

XpOMOCOMHas 1

but6mmoreka [IOK https://m.edsoo.ru/863¢9336



https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/2211/
https://m.edsoo.ru/863e9214
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/2211/
https://m.edsoo.ru/863e9214
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/2211/
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

TCHHAaA MHXXCHCPHUA

101 Meaunuackue

OMOTEXHOJIOTUN

Pe3epBHBIit ypOK.
[ToBTOpEHME,

102 0000111eHHE,
CUCTeMaTH3aIHs

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

102

13.5

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



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

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydeHHsi o0pa3oBaTe/IbHbIC PecypChl
padoThI padoThI
DBosrouoHHast Teopust Y. Bubmorexa HOK
Tapeisa 1 https://m.edsoo.ru/863ea20e
P https://resh.edu.ru/subject/lesson/5391/
bubnuoreka [{OK
JIBrKyIKE CHIIbI 3BOJIIOLIMHU
a0 110 YU, Jlapsi 1 https://m.edsoo.ru/863ea20e
A - AApBHIHY https://resh.edu.ru/subject/lesson/5391/
Bbopn0Oa 3a cymiectBoBaHue, Bbu6moteka [JOK
€CTECTBCHHBIN U 1 https://m.edsoo.ru/863ea20e
HCKYCCTBEHHBIN 0TOOP https://resh.edu.ru/subject/lesson/5391/
dopmupoBaHue bubmuoteka [IOK
CUHTETUYECKON TEOpUU 1 https://m.eds00.ru/863e¢9570
JIBOJIIOLIUIN https://resh.edu.ru/subject/lesson/5393/
5 bubmmoteka IIOK
TaIbl SBOJIOLIHOHHOIO
DOLECCd: MUKDOSBOIOLIS 1 1 https://m.edso0o0.ru/863e9cle
pont ) p H https://resh.edu.ru/subject/lesson/4949/
MAKpO3BOIOHA https://resh.edu.ru/subject/lesson/2479/
bu6nmorexa LIOK
[Tomynsitiust — snemMeHTapHas
R 1 https://m.eds00.ru/863e¢99¢c6
A 1 1 https://resh.edu.ru/subject/lesson/2476/
3aK0H I'eHETUYECKOr0 bubnunorexa LIOK
paBHoBecus Jx. Xapau, B. 1 0.5 https://m.eds00.ru/863e¢99¢c6

BaiinGepra. Jlabopamopnasn

https://resh.edu.ru/subject/lesson/2476/



https://m.edsoo.ru/863ea20e
https://resh.edu.ru/subject/lesson/5391/
https://m.edsoo.ru/863ea20e
https://resh.edu.ru/subject/lesson/5391/
https://m.edsoo.ru/863ea20e
https://resh.edu.ru/subject/lesson/5391/
https://m.edsoo.ru/863e9570
https://resh.edu.ru/subject/lesson/5393/
https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/subject/lesson/4949/
https://resh.edu.ru/subject/lesson/2479/
https://m.edsoo.ru/863e99c6
https://resh.edu.ru/subject/lesson/2476/
https://m.edsoo.ru/863e99c6
https://resh.edu.ru/subject/lesson/2476/

paooma «Boiasnenue
U3MEHYUBOCMU Y 0cobeil
00H020 8UOQ)

OneMeHTapHbIE (PaKTOPHI

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

OpPraHU3MOB:

8 SBOJIIOLUHU https://resh.edu.ru/subject/lesson/5388/
https://resh.edu.ru/subject/lesson/1591/
bub6nmoreka [IOK

9 Dddext ocnoBarens. Ipdexr https://m.edsoo.ru/863¢9da4

OyTBUTOUHOTO TOPIIBIIIKA https://resh.edu.ru/subject/lesson/5388/
https://resh.edu.ru/subject/lesson/1591/
Murpanuu. N3onsmumn bubmorexa LIOK
10 MOy IAIHIA: Teorpaduuecka, https://m.edsoo.m/863?9da4
https://resh.edu.ru/subject/lesson/5388/
Gronoriraeckas https://resh.edu.ru/subject/lesson/1591/
EcrecTBennslii 0TOOp — bubnnorexa [JOK
11 HaIpaBJISIOMUA PaKkTop https://m.edsoo.ru/863e9ed0
JIBOJIIOIIUN https://resh.edu.ru/subject/lesson/5389/
bubmmoteka IIOK
12 [TonoBoit oT60p https://m.edsoo.ru/863e9ed0
https://resh.edu.ru/subject/lesson/5389/
ITpucnoco0iaeHHOCTH
OpraHU3MOB KaK pe3yJbTaT

bubmmoteka IIOK
MHKPOIBOIIOLINH.

13 TTabopamopnas paboma 05 https://m.edsoo.ru/ 863§9fde

https://resh.edu.ru/subject/lesson/5390/
«H3yuenue apomopgosos u https://resh.edu.ru/subject/lesson/1593/
uouoaoanmayuil y pacmeHnuil
U HCUBOMHDBIX )
14 [Ipumeps! npucnocobseHuit y 0.5



https://m.edsoo.ru/863e9da4
https://resh.edu.ru/subject/lesson/5388/
https://resh.edu.ru/subject/lesson/1591/
https://m.edsoo.ru/863e9da4
https://resh.edu.ru/subject/lesson/5388/
https://resh.edu.ru/subject/lesson/1591/
https://m.edsoo.ru/863e9da4
https://resh.edu.ru/subject/lesson/5388/
https://resh.edu.ru/subject/lesson/1591/
https://m.edsoo.ru/863e9ed0
https://resh.edu.ru/subject/lesson/5389/
https://m.edsoo.ru/863e9ed0
https://resh.edu.ru/subject/lesson/5389/
https://m.edsoo.ru/863e9fde
https://resh.edu.ru/subject/lesson/5390/
https://resh.edu.ru/subject/lesson/1593/

MOpP(OJIOTHYECKHE,
(hU3MoIIOTHYECKHE,
OMOXHMMUYECKHUE,
MOBE/ICHYECKUE.
Jlabopamopnas paboma
«llpucnocoonenusn
OpP2AHU3MO6 U UX
omnocumensHas
uenecoodpazHoCms)

Bupn, ero kpurepuu u
cTpykrypa. Jabopamopnasn

15 paooma «CpaeHnenue 6uooe 0.5
no mopgonozuueckomy
Kpumepuio»
16 CrpykTypa Buaa
17 Bunoo6pa3oBanne kak
pe3yJIbTaT MUKPOIBOIIOLMH
18 CBs13b MUKPO3BOJIIOINH U
ANUAEMHUOJIOTHH
MaxpoaBonronus. bubmmnoreka HOK
19 [TaneoHTOIOrNYECKHE METOBI https://m.edsoo.ru/863e9cle
HU3YYEHUS DBOJIIOLUU https://resh.edu.ru/subject/lesson/4950/
20 buoreorpapuyecknue MeToab
W3Y4EHHSI DBOJIOLUU
OMOpPHOJIOTHYECKUE 1
21 CpaBHUTEJIBHO-

MOP(OJIOTHIECKHE METOIBI
W3YYECHHSI SBOIOIUH



https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/subject/lesson/4950/

MonekyJIapHO-r€HETUYECKHUE,
OMOXHMUYECKHE U

22
MaTEMATHYECKUE METOIEI
W3y4YECHUS SBOJIIOIUU
O01Me 3aKOHOMEPHOC
23 e HOMEpHOCTH https:/resh.edu.ru/subject/lesson/4950/
SBOJIIOIUHU
AnlanTuBHas paauanus.
24 HepaBHoMepHOCTH TEMIIOB
SBOJIIOINHA
Hayunble runoresst Bbu6mmotreka [JOK
25 MPOUCXOXKIACHUSA )KU3HU HA https://m.edsoo.ru/863ea5a6
3emie https://resh.edu.ru/subject/lesson/2210/
JloHayuyHbI€ pEICTABICHUS O Bubmiorexa IIOK
26 " 0)1? CHII SKU3HI https://m.edsoo.ru/863ea5a6
POAA https://resh.edu.ru/subject/lesson/2210/
bubmmoteka IIOK
0 https://m.edsoo.ru/863eabbe
CHOBHBIE JTAIIbI :
27 T — https://resh.edu.ru/subject/lesson/3874/
cop cekon IBOION https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/2454/
bubmmoteka IIOK
28 I'nnoressl 3apOXKACHUS KU3HU https://m.edsoo.ru/863eaSa6
https://resh.edu.ru/subject/lesson/2210/
Ucropus 3emnu 1 MeToas! €€
n3ydenus. Jlabopamopnasn
aooma «H3yuenue u
29 p Yy 0.5 https://resh.edu.ru/subject/lesson/3874/

OnucaHue ucKkonaemboulx
ocmamkeKoe Ope(mux
Op2AHU3MO8)»



https://resh.edu.ru/subject/lesson/4950/
https://m.edsoo.ru/863ea5a6
https://resh.edu.ru/subject/lesson/2210/
https://m.edsoo.ru/863ea5a6
https://resh.edu.ru/subject/lesson/2210/
https://m.edsoo.ru/863ea6be
https://resh.edu.ru/subject/lesson/3874/
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/2454/
https://m.edsoo.ru/863ea5a6
https://resh.edu.ru/subject/lesson/2210/
https://resh.edu.ru/subject/lesson/3874/

HagansHbIe 3Tanbl

bubnunoreka LIOK
https://m.edsoo.ru/863eabbe

30 . https://resh.edu.ru/subject/lesson/3874/
OPTaHIHYCCKOU SBOIIOLHH https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/2454/
bubnunoreka LIOK
https://m.edsoo.ru/863eabbe
31 DBOJIIOLHS DYKAPUOT https://resh.edu.ru/subject/lesson/3874/
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/2454/
OCHOBHBIE 3TaINbl SBOIIOIHNH Bubmoreka [IOK
PACTHTENBHOTO MUDA. https://m.edsoo.ru/863ca8bc
11 Goma bubnunoreka LIOK
I[pakmuueckan pa
32 «Hsyuenue ocobennocmeii 0.5 https://m.edsoo.ru/863ea6be
- https://resh.edu.ru/subject/lesson/3874/
CHpOEHUA PACENUU PASHBIX https://resh.edu.ru/subject/lesson/3885/
omoenos» https://resh.edu.rw/subject/lesson/2454/
bu6mmoreka IIOK
https://m.edsoo.ru/863ea8bc
o bubnuoreka [{OK
CHOBHBIE ATAITbl BOJIIOIUN
33 JHBOTHOTO MHpa https://m.edsoo.ru/863eabbe
https://resh.edu.ru/subject/lesson/3874/
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/2454/
OBOJIIONHNS JKMBOTHEIX.
Ilpakmuueckaa paboma
34 «H3yuenue ocobennocmeii 0.5 bubmmorexa LIOK

35

cmpoenusl NO360HOYHbBLX
HCUBOMHDBIX)

PasBurtue xxnu3Hn Ha 3eMIiIe O

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



https://m.edsoo.ru/863ea6be
https://resh.edu.ru/subject/lesson/3874/
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/2454/
https://m.edsoo.ru/863ea6be
https://resh.edu.ru/subject/lesson/3874/
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/2454/
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://resh.edu.ru/subject/lesson/3874/
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/2454/
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://resh.edu.ru/subject/lesson/3874/
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/2454/
https://m.edsoo.ru/863ea8bc

opaM 1 nepuogam

36

37

38

MaccoBbie BRBIMUPAHHS —
IKOJIOTHYECKHUE KPU3HUCHI
MPOIILIOTO

CoBpemMeHHbIN
AKOJIOTUYECKHUH KPHU3HUC, €TO
0COOEHHOCTH

COBpeMeHHaH cucrema
OpraHn4YeCKOro Mupa

bubnunoreka LIOK
https://m.edsoo.ru/863ea48e

39

40

41

OcCHOBHBIE CHCTEMaTUYECKIE
IPYIIIBI OPraHU3MOB

AHTpONOJIOTHs — HayKa O
YEII0BEKE

PazButue Hpe,Z[CTaBJ'IeHI/Iﬁ (6]
MPOUCXOKIACHUHN YCIIOBCKA

bubnuoreka [{OK
https://m.edsoo.ru/863ea48e
bubnuoreka [{OK

https://m.edsoo.ru/863eac2c
https://resh.edu.ru/subject/lesson/4951/

42

43

Mecto yenoBeka B cucTemMe
OpPraHUYECKOT0 MHpA.
Jlabopamopuasa paboma
«H3yuenue ocodennocmeil
cmpoenus ckenema
YenoeeKa, C6A3AHHbBIX C
nPAMOXO0IHCOEHUEM)

JIBHOKyIIIHE CHITBI
aHTPOIOTeHE3a

0.5

but6mmorexa [IOK
https://m.edsoo.ru/863ecad44
https://resh.edu.ru/subject/lesson/3906/

44

CoorHoI1IeHne
OMOJIOTNYECKUX U
COLIMAJIbHBIX (PaKTOPOB B



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://resh.edu.ru/subject/lesson/4951/
https://m.edsoo.ru/863ead44
https://resh.edu.ru/subject/lesson/3906/

aHTPOIIOTeHE3e

OCHOBHEBIE cTaauu

45
aHTPOIIOreHEe3a
46 Ilaneoreneruka u
IaJIcOreHOMHUKa
47 DBOJIOIUS COBPEMEHHOIO
YyejoBeKa
UYenoBeueckue pachl.
43 Ilpakmuueckas paboma 0.5 bubnuoreka [IOK
«H3yuenue yxonocuueckux https://m.edsoo.ru/863eaca2
aoanmauuil 4ei08eKa»
49 MexauciuIIMHapHbIC
METO/bI aHTPOIIOJIOTUH
50 3aporaeHHE H pasBHTHE https://resh.edu.ru/subject/lesson/2209/
9KOJIOTHUHU
MeToIBI KOJIOTHH.
Jlabopamopuasa paboma
51 «H3yuenue memoooe 0.5 https://resh.edu.ru/subject/lesson/2209/
IKON0ZUYECKUX
UCC1e006aAHUIL)
52 3Haqeljﬂe ROIOTHACCKIX https://resh.edu.ru/subject/lesson/2209/
3HAHWUM JIJIS YeJIoBeKa
bu6nunorexa LIOK
53 Ty — https://m.edsoo.ru/S63@fec
https://resh.edu.ru/subject/lesson/5392/
https://resh.edu.ru/subject/lesson/2209/
AbuoTtnueckue GpakTopbl. bubmorexa [IOK
54 0.5 https://m.edsoo.ru/863eb10e

CBeT KaK PKOJIOTHUYSCKUN

https://resh.edu.ru/subject/lesson/2209/



https://m.edsoo.ru/863eaea2
https://resh.edu.ru/subject/lesson/2209/
https://resh.edu.ru/subject/lesson/2209/
https://resh.edu.ru/subject/lesson/2209/
https://m.edsoo.ru/863eafec
https://resh.edu.ru/subject/lesson/5392/
https://resh.edu.ru/subject/lesson/2209/
https://m.edsoo.ru/863eb10e
https://resh.edu.ru/subject/lesson/2209/

55

56

dbaxrop. Jlabopamopnas
paboma «Buiasnenue
npucnocooenuil
0pP2aHU3MO08 K IUAHUIO
ceemay

AOGuotnueckue GaKkTopsbl.

Temmneparypa kax
9KOJIOTHUECKU (HaKTop.
Jlabopamopnas paboma
«Bovisagnenue
npucnocooenuil
OpP2aHU3MO8 K 6JIUAHUIO
memnepamypbo»

AbGuoTtndeckue HakTophbI.

BrnaxnocTs kak
IKOJIOTHYECKUN (HaKTOP.
Jlabopamopuasa paboma
«Anamomuyecxkue

ocobenHocmu pacmenuﬁ us

Pa3HBIX MECT 0OUTaHMS

0.5

0.5

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

https://resh.edu.ru/subject/lesson/2209/

bubmuoreka [IOK
https://m.edsoo.ru/863eb10e

https://resh.edu.ru/subject/lesson/2209/

57
58

Cpensl 00uTaHUSI OPTaHU3MOB

buonorunyeckue PUTMBI

59

60

61

Xuznennsle Gpopmbl
OpPraHHU3MOB

buotnueckue paxTopsl

3HaueHne OMOTUYECKUAX
B3aMMOJEUCTBUI I

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

https://resh.edu.ru/subject/lesson/2209/



https://m.edsoo.ru/863eb10e
https://resh.edu.ru/subject/lesson/2209/
https://m.edsoo.ru/863eb10e
https://resh.edu.ru/subject/lesson/2209/
https://m.edsoo.ru/863eb348
https://resh.edu.ru/subject/lesson/2209/

CYIIIECTBOBAHMS OPTaHU3MOB B
cpene oouTaHus

62

63

64

65

OKOJIOTUYECKUE
XapaKTePUCTHKH MOy JISIIAN

OcHoBHbIE TIOKa3aTeNN
MOMYJISIIIUH: YUCICHHOCTbD,
IJIOTHOCTb, BO3pAacTHAs U
MOJIOBasi CTPYKTypa

OcHoBHbIE TIOKa3aTeNN
MOMYJISIUH: POKIAEMOCTb,
MIPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUU
DKoJoruveckasi CTpykTypa
MOMYJISIUN

https://resh.edu.ru/subject/lesson/2659/

https://resh.edu.ru/subject/lesson/2659/

https://resh.edu.ru/subject/lesson/2659/

https://resh.edu.ru/subject/lesson/2659/

66

67

68

69

JlnHamuka nomyJisiiuu u eé
perynsnus

Kpussie pocta yucieHHoctu
nonyysauun. Kpussie
BBDKHBAHUS

OKoJIornuecKasl HUIIa BUJIA.
Jlabopamopuasa paboma
«Ilpucnocoonenusn ceman
pacmenuil K pacceienuio»

Bun xak cucrema nonyisinui

0.5

https://resh.edu.ru/subject/lesson/2659/

https://resh.edu.ru/subject/lesson/2659/

https://resh.edu.ru/subject/lesson/2659/

70

71

3aKOHOMEPHOCTHU TTOBEICHUS
u MI/IFpaHI/II\/’I JKUBOTHBIX

Coo00111ecTBO OpraHM3MOB —
OuoIIeHO3

but6mmorekxa [IOK
https://m.edsoo.ru/863eb46a



https://resh.edu.ru/subject/lesson/2659/
https://resh.edu.ru/subject/lesson/2659/
https://resh.edu.ru/subject/lesson/2659/
https://resh.edu.ru/subject/lesson/2659/
https://resh.edu.ru/subject/lesson/2659/
https://resh.edu.ru/subject/lesson/2659/
https://resh.edu.ru/subject/lesson/2659/
https://m.edsoo.ru/863eb46a

DKocucrTema Kak OTKpbITast

https://resh.edu.ru/subject/lesson/5501/

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

72
cHucTeMa https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/2475/
7 KpyrosopoT Bemiect 1 moToK
SHEPIrUU B DKOCUCTEME
bubnunoreka LIOK
74 OCHOBHBIE [TOKA3aTEIN https://m.edsoo.ru/863eb5fa
9KOCHUCTEMBI https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/4953/
bubnuoreka [{OK
75 KOIOTHHMECKHE MHPAMIIEL https://m.edsoo.ru/863ebsfa
p https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/4953/
bubnunoreka LIOK
76 H3menenus cooOIiecTB — https://m.edsoo.ru/863eb5fa
CYKLIECCUU https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/4953/
[IpupoaHbie 3KOCUCTEMBI.
77 DKOCHCTEMBI 03€p U PEK.
DKocucTemMbl MOpeR 1
OKEaHOB
[IpupoiHBIE 3KOCUCTEMBI. )
73 SKOCHCTEMEL TVEID. JECOR https://resh.edu.ru/subject/lesson/5501/
. YHAD, ’ https://resh.edu.ru/subject/lesson/1592/
CTEIIEH, IyCThIHb
79 AHTPOIOT€HHbIE SKOCUCTEMBI https://resh.edu.ru/subject/lesson/2455/
YpOOIKOCHCTEMEL.
80 P 0.5

Ilpakmuueckaa paboma



https://resh.edu.ru/subject/lesson/5501/
https://m.edsoo.ru/863eb46a
https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/2475/
https://m.edsoo.ru/863eb5fa
https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/4953/
https://m.edsoo.ru/863eb5fa
https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/4953/
https://m.edsoo.ru/863eb5fa
https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/4953/
https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/1592/
https://resh.edu.ru/subject/lesson/2455/

«HM3yuenue u onucanue
ypboIKocucmemul)

3aKOHOMEPHOCTHU
(hopMUPOBaHUST OCHOBHBIX

81 B3aMMOJICCTBUI OPraHU3MOB
B 9KOCHCTEMax
MexaHu3MEI BO34ECHCTBU
3arpsAA3HEHUH Pa3HbIX TUIIOB
2 Ha CyOOpraHMu3MEHHOM,
OpraHU3MEHHOM,
MOMYJISSIIHOHHOM U
HKOCHUCTEMHOM YPOBHSIX
Bbuocdepa — bubnuoreka [IOK
83 obmierianeTapHas 000JI09Ka https://m.edsoo.ru/863ebb5e
3emin https://resh.edu.ru/subject/lesson/5394/
24 VYuenne B. U. Bepnaackoro o
ouocdepe
3aKOHOMEPHOCTH
g5 CYILIECTBOBaHMS OUOChepbI bubmuoreka [IOK
IIpome:xyTouHnas https://m.edsoo.ru/863ebd16
arrecTaums
26 KpyroBopots! BemecTs u bubnmnoreka HOK
OHOTE€OXUMUUYECKUE [[UKIIBI https://m.edsoo.ru/863ebd16
%7 30HaNbHOCTH OHOChEPHI. bubmmoreka [JOK
OcHOBHBIE OMOMBI CYIITH https://m.edsoo.ru/863ebd16
. bubmuoreka [{OK
88 YeroitunBocTs Gnocheps! https://m.edsoo.ru/863ebd 16
89 DKOJIOTUYECKHE KPU3HUCHI U X



https://m.edsoo.ru/863ebb5e
https://resh.edu.ru/subject/lesson/5394/
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

IMIPUYNHBI

90

91

BosaelicTBue yenoBeka Ha

ouochepy

AHTPOIIOr€HHOE BO3/ICHCTBUE
Ha pacTUTEIIbHBINA U
YKUBOTHBIN MUP

https://resh.edu.ru/subject/lesson/5499/

https://resh.edu.ru/subject/lesson/5499/

92

OxpaHna npuposl

93

OCHOBHEBIE IMPHUHIUIIBI
YCTOI‘/’I‘II/IBOI‘O Pa3BUTHA
YCJIOBCUCCTBA U IIPUPOALI

bubnuoreka [{OK
https://m.edsoo.ru/863¢cbale
https://resh.edu.ru/subject/lesson/5499/
https://resh.edu.ru/subject/lesson/3896/

94

PammmonansHOE
MIPUPOAOIIOJIb30BAHUE U
coXpaHeHHe OHMOJIOTHYECKOTO
pazHooOpa3zus 3emin

bubnuoreka [IOK
https://m.edsoo.ru/863ebale
https://resh.edu.ru/subject/lesson/5499/
https://resh.edu.ru/subject/lesson/3896/

95

O6001enue mo Teme
«MuKpo3BOJIIOIUA U €€
pe3yIbTaThD)

96

97

98

O00011IeHIE IO TEME
«Makpo3BoJironys 1 e€
pe3yIbTaThD)

O06o0061IeHue 1o TeMe
«[IpoucxoxaeHne U pa3BUTHE
JKA3HU HA 3eMiie»
O06o001IeHue 1T0 TeMe
«I[IpoucxoxaeHue YeaoBeKa —
AHTPOITOTEHE3)

99

O06001IeHME 10 TEME



https://resh.edu.ru/subject/lesson/5499/
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«IKOJIOTUS — HAyKa O
B3aMMOOTHOLICHHSIX
OpPraHU3MOB»

O000111eHIE IO TEME
100 «Opranusmsl U cpeja
oouTaHu

O06o06menue 1Mo TeMe

101 «IKOJIOTHS BUIOB U
MIOIY ISV
O00011IeHIE IO TEME

102 «buocdepa — rmobanpHas
IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

7.5




IPOBEPSIEMBIE HA EI'3 110 BUOJIOTUA TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI
OCHOBHOHU OBPA30BATEJIbHOU TPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kox
MpoBePseMOro
TpeOoBaHUs

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS OCHOBHOM
00pa3oBaTe/IbHOIl MPOrpaMMbI Cpe/iHero 001Iero 00pa3oBaHusI

ChopMHpOBaHHOCTh 3HAHUI O MECTE U POJIM OHOJIOTHH B CHCTEME €CTCCTBEHHBIX HAYK, B
(hopMHUPOBaHUHN COBPEMEHHON €CTCCTBEHHOHAYYHOH KapTHHBI MHPA, B IMO3HAHWH 3aKOHOB
MPHUPOILI W PEHICHHM KU3HCHHO BAKHBIX COIUAIBHO-3THYECKUX, OSKOHOMHUYECKHX,
HKOJIOTHYECKHUX TPOOJIEM YEIOBEYECTBA, a TAaKXKE B PEHICHWH BOIPOCOB PAIMOHAILHOTO
MIPHPOJIOTIONIE30BaHMS, B (POPMHUPOBAHUY IICHHOCTHOTO OTHOIICHHS K MPHUPOJE, OOIIECTBY,
YEJIOBEKY; O BKJIaJIC POCCUHMCKHX U 3apYOSKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTHH

Bnagenue cucremoli 3HaHWI 00 OCHOBHBIX METOJaX HAYYHOTO IMO3HAHUS, UCTIOIh3yEeMbIX B
OMOJIOrMYECKUX HCCIICOBAHUSIX KHUBBIX OOBEKTOB M JKOCHUCTEM (OIMCaHHWE, WU3MEpEHUe,
MpoBeieHHe HAOMI0eHUI); crioco0aMH BBISBICHUS M OLIEHKH aHTPOTIOT€HHBIX U3MEHEHHI B
MIpUPO/IE.

VYmenue BbIABUTATb THUIOTE3bI, IPOBEPATH HX OSKCIECPHUMCHTAJIbHBIMU CPECACTBAMMU,
q)OpMy.TII/IPYﬂ Leiib HCCIICA0BaHNA, aHAJIU3UPOBATH IIOJYYCHHBIC PE3YJbTAaTbhl WU [JCJIATh
BBIBOJBI.

BrisiBlieHHE 3aBUCHMOCTH MEXIY HCCIEAYEMBIMU BEIMYMHAMHU, OOBSICHEHHE MOIYYESHHBIX
pe3ynbTaToB U (POpMyJIMpPOBAHUE BHIBOAOB C MCIIOJIL30BAHHEM HAYYHBIX MOHATUH, TEOpU U
3aKOHOB

YMeHue BIasieTh CUCTEMOM OHMOJIOTHUECKUX 3HAHWH, KOTOpas BKIIFOYAET: OCHOBOIOJIArAIOIINEe
OHOJTIOTMYECKHE TSPMHUHBI M TIOHATHSI (KHM3Hb, KJIETKa, TKaHb, OPraH, OPraHu3M, BHJI, TIOMYJISIIHS,
JKOCHCTEMa, OHOIIEHO3, OHocdepa; MeTaboJIN3M, TOMEOCTa3, KICTOYHbI HMMYHHUTET, OHOCHHTE3
Oenka, OHOTIOTUIMEDHI, JTIUCKPETHOCTH, CaMOPETYIISLISA, CaMOBOCTIPOM3BEICHHE,
HACJIeACTBEHHOCTh, I3MEHUYMBOCTE, SHEPT03aBUCUMOCTh, POCT U Pa3BUTHE);

Ouosormueckue Teopuu: kierouHas Tteopus T.IlIBanna, M. Illnelinena, P. Bupxoga;
KJIOHAJIbHO-CceJeKTUBHOro ummyHnutera 1. Opnux, .M. MeunnkoBa, XpOMOCOMHAas TEOPUsI
HacieacTBeHHOCTH T. Moprana, 3akoH 3apoaplieBoro cxozctsa K. bapa, sBomronmonHas
teopus Y. JlapBuHa, CHHTETHYECKAasl TEOPHS IBOJIOINH, Teopus anTpornoreHe3a Y. JlapuHa;
Teopusi buoreoneno3a B.H. Cykauépa; yuenne H.M. BaBusioBa o meHTpax MHOrooOpas3us u
MIPOUCXOXKICHHS KyIbTYpHBIX pacTeHuid, yueHue A.H. CeBeplioBa o MyTsSX ¥ HaNpaBICHUAX
sBoutoIMH, yuenue B.M. Bepraackoro — o 6uocdepe);

3aKOHBI (eIMHOOOpa3usi TMOTOMKOB IEPBOTO TIOKOJICHUS, pACHICIUICHUS TPU3HAKOB,
HE3aBUCUMOTO HacjelOoBaHUs Mpu3HakoB . MeHaens; cuemieHHOro HacjaeIO0BaHUS IpH-
3HAKOB M HapylIECHUsd cleruieHuss TeHoB T. MopraHa; TOMOJOTMYECKUX pPSIOB B
HacnencteeHHow m3meHunBoct H.W. BaBunoa; renernueckoro paBHoBecus k. Xapau u
B. BaitaGepra; 3aponsimeBoro cxoactBa K. Bapa; 6morenerndeckuii 3akoH J. 'ekkens, .




Kox
MPoBePsSIeMOro
TpeOoBaHUsI

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3y/IbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeiHero 001ero 00pa3oBaHusI

Mronnepa);
TPUHIIMITEI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);
npaswia (MuHuMyMa 1O. JInbuxa, 3KoI0rndecKor MUpaMHUIbl YUCell, ONOMACCHI M SHEPTHH );

runotessl (koarepatHoit A.M. Omapuna, mepBuuHoro OynwoHa k. Xomnmeina, Mukpocdep
C. ®okca, pudosuma T. Uek)

YmMmenne peuratb IMOMCKOBBIC OHOJIOTHYECKHE 3aJa4i, BBIABIATH ITPUINHHO-CIICICTBCHHBIC
CBA3U MEXKIY HUCCIIEAYyEMbIMU OHOJIOTHYCCKIMH 06’I)eKTaMI/I, nponeccamu U ABJICHUAMU, NEJIaTh
BBIBOJbI 1 TPOTHO3bI HA OCHOBAHWU MMOJIYYCHHBIX PE3YJIbTATOB,

COCTABIISITh TCHOTUITHYECKUE CXEMbI CKPEIIMBAHMS [JIs1 PA3HBIX TUIIOB HACIICOBAHMUSI TIPU3HAKOB
Y OpPraHU3MOB, COCTABJIITH CXEMBI IIEPEHOCA BEIIECTB U SHEPIHHU B IKOCHCTEMAaX (LICTH MTUTAHM,
TIMIIEBbIC CETH)

YMeHue ycTaHaBIWMBaTh B3aWMOCBSI3U MEXIY CTPOCHHEM U (YHKIUSIMH: OPraHOUOB,
KIETOK pa3HBIX TKaHeW, OpraHaMd W CHUCTEMaMH OPraHOB Y pAacTE€HWHl, >XUBOTHBIX U
YeloBeKa; MEeXIy dTamaMd oOMeHa BEIIECTB; 3TallaMH KJIETOYHOTO IMKIA W YKM3HEHHBIX
IIUKJIOB OPTaHMW3MOB; JTallaMHd SMOPHOHAIBFHOTO pa3BUTHS; TEHOTHIIOM U (PEHOTHUIIOM,
(eHOTHIIOM U (haKTOpaMH CpeIbl OOMTAHHUS; MPOLECCAMH BOIIONIH; ABIKYIIUMI CHIAMH
AHTPOIOTCHE3a; KOMIIOHCHTAMH pa3IMYHBIX JKOCHCTEM U IPHCIOCOONCHUSIMH K HUM
OpraHu3MOB

VMmenue BBIICIATH CYHICCTBCHHBIC ITPU3HAKU:

CTPOCHUSI BUPYCOB, KJIETOK IPOKAPHOT M SYKAPHOT; OTHOKIECTOYHBIX M MHOTOKIJICTOUHBIX
OpPTaHHW3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM M OMOC(EphI; CTPOCHHS OPTaHOB U CHCTEM
OpPTaHOB PAaCTCHUH, )KHBOTHBIX, YEIOBEKA; MPOIECCOB KU3HEACSITENEHOCTH, TPOTEKAOIIHX B
OpraHm3Max pacTeHWH, J>KUBOTHBIX M 4YeJOBEKa; OMOJOTMYECKHUX IIPOLIECCOB: OOMEHa
BenlecTB (MeTabo3M), HHPOPMAIIMK U TPEBPAIEHHS SHEPTHH, OPOXKEHUs, aBTOTPO(HOTO
U TeTepoTpoHOr0 THUIIOB MNHUTAaHUS, (OTOCHHTE3a U XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, SMOpHOreHe3a,  IOCTOMOPHOHAIBLHOTO  Pa3BUTHS,  Pa3sMHOXKEHHS,
WHINBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT'CHE3a), B3aMMOICHCTBUS TCHOB, TETEPO3HUCA;
JIEHCTBUIA HMCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOIIEro, ABIDKYIIETO U Pa3phIBAIOIICTO
€CTEeCTBCHHOTO 0TOOpA; aJUIOMATPHUECKOTO ¥ CUMITATPUIECKOTO BUIOOOPa30BaHMS; BIUSHIS
IOBIDKYIIAX CHJI DBOIIOIMH Ha TeHO(MOHA MOMYJISINHN; MPUCIOCOOICHHOCTH OPTaHU3MOB K
cpene oOMTaHMs, YepeIOBAHUS HANPABJICHUH SBOJIIOIMH; KPYrOBOPOTA BELIECTB M ITOTOKA
9HEPrHH B KOCHCTEMAX

Cq)OpMPIpOBaHHOCTI) YMCHHA BBIACIIATL CYHICCTBCHHBIC TIPU3HAKU BHPYCOB, KIICTOK
MMPOKapuoT W JYKApUOT, OAHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHu3MoOB, BHJIOB,
OHMOTeOIICHO30B u 9KOCHCTEM;
0COOCHHOCTH ITPOIIECCOB 0OMEHA BEIECTB M MPEBPAIICHUS SHEPTHH B KJIETKE, (POTOCHHTE3A,
IUTACTHYECKOTO0 W DJHEPreTHMYeCKOoro OOMEHa, XEeMOCHHTe3a, MHTO03a, MeHo3a,
OIUIOIOTBOPEHUS, PA3BHTHSA W Pa3MHOXKEHHWS, WHIUBUIYAJIbHOTO Pa3BHTUS OpraHu3Ma
(oHTOreHe3a), OOpHOBI 3a CyIIECTBOBAHHE, ECTECTBEHHOro OTOOpa, BHUA000pa30BaHUS,
MPUCTIOCOOJCHHOCTH OPraHM3MOB K Cpejie OOWTAHUsI, BIHSHHS KOMIIOHCHTOB 3KOCHCTEM,
AHTPOIIOTCHHBIX W3MEHEHHI B JKOCHCTEMax CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB M




Kox
MPoBePsSIeMOro
TpeOoBaHUsI

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3y/IbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeiHero 001ero 00pa3oBaHusI

MIpeBpaIleHUs] SHEPTUuu B 6uochepe

YMeHre HMCIONB30BaTh COOTBETCTBYIONIME apTyMEHTHI, OHOJOTHYECKYI0 TEPMHHOJIOTHIO U
CHMBOJIMKY JJIsl JIOKa3aTeJbCTBAa POJCTBA OPraHW3MOB Pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
8 B3aMMOCBSI3U OPTaHU3MOB U CPeJibl OOUTAHHUS; SIUHCTBA YSIOBEUYECKHUX Pac; HEOOXOMUMOCTH
3I0POBOTO 00pa3a KHM3HHU, COXpAaHEHHs Pa3HOOOpa3usi BHIOB U JKOCHUCTEM KaK YCIOBHS
COCYIIIECTBOBAHHSI IPUPO/II K YEIIOBEYECTBA

YMeHHne  KpPUTHUSCKH  OICHHWBaTh HMH(MOPMANWIO  OHMOJNIOTHYECKOTO  COACPKAHHS;
UHTEPIIPETUPOBATE JTUYECKUE AaCIEKTHl COBPEMEHHBIX HCCICIOBAaHMA B OHOJIOTHH,
MEIUIMHE, OHOTEXHOJOTUH, PAcCMATPUBATh TJIOOANTBHBIC DKOJIOTHYECKUE TMPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3HULIUIO

HEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBbBIX HA EI'D ITIO BUOJIOTI'MA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 buonorus kak Hayka. JKuBble CUCTEMBI U UX U3yUEHHE
CoBpeMeHHast Guosorus - KOMILJIEKCHAS HayKa. buonornyeckue HayKHu

1 u3ydaemble MU pobiieMsl. DyHIaMeHTaIbHbIE, IPUKIAIHBIE U IIOMCKOBBIE HAYYHBIE HCCIIEIOBAHMS
B OMOJIOTHH.

1.1
3navyenne Owosornu B (OPMHPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOWM KapTHHBI MHpA.
IIpodeccun, cBsazanHbIe ¢ OMONIOTHEH. 3HAYCHHE OMOJIOTHU B MPAKTUYECKOH NEATSILHOCTH YeIOBEKa!
MEJIUIMHE, CEIbCKOM XO3SIMCTBE, NPOMBIIUIEHHOCTH, OXPaHe IPUPOJIBI

JKuBrple cucTeMsl Kak penMeT nzydenuns Ononoruu. CBOMCTBA JKUBBIX CHCTEM: SAUHCTBO XUMHUIECKOTO
COCTaBa, IUCKPETHOCTh M ILEJIOCTHOCTb, CIIOKHOCTb M YHOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTB,
caMOOpraHM3alys, CaMOBOCIIPOU3BEICHHE, PA3APAXKIUMOCTb, U3MEHYUBOCTh, POCT U Pa3BUTHE.

1.2 N N N o
YpOBHM OpraHu3alvy >XUBBIX CHCTEM: MOJICKYJSPHBIN, KIETOYHBIM, TKAHEBBIA, OPTraHU3MECHHBIM,
MOMYJIAIIMOHHO-BHJIOBOH, ~ 3KOCHUCTEMHBIH  (OMOTeolneHOTHUeCKUH),  OuocdepHsiid.  IIporecchl,
MPOUCXOASAIINE B XKHUBBIX cucTeMax. OCHOBHBIE MPU3HAKK KUBOTO. JKM3HB Kak (popMa CyIecTBOBAHMS
MaTepuu

Metoasl  Omosnoruueckoii Hayku. HaOmromeHue, wu3MepeHHe, OKCIEPUMEHT, CHUCTeMaTh3allus,
MertaaHanus. [IoHaTHe O 3aBHCMMOM M He3aBUCUMOW mepeMeHHOM. I[lnmaHupoBaHuEe 3KCIEpUMEHTA.
1.3 ITocranoBka u nposepka runote3. Hynesas runoresa. [TonsTie BEIOOpKH U €€ 10cTOBEPHOCTH. Pazopoc
B OMosormyeckux JAaHHbIX. OIEHKa JOCTOBEPHOCTH TMONYYEHHBIX PE3yJIbTaToOB. [[pUYMHBI HCKaKEHUS
pe3yabTaToOB AKcIepuMeHTa. [IoHATHE CTATHCTUYECKOTO TECTA

2 Knerka xax Onosornyeckast cucreMa

Kietka — cTpykTypHO-QDYHKIIMOHAIBHAS E€IMHUIA >KUBOTO. VICTOpHS OTKPBITHS KIETKH. PaboTh

21 P.I'yka, A.JleBenryka. Kuerounas teopus (T.IllBann, M. lneitnen, P.Bupxos). OcHoOBHbIE
’ II0JIO’KEHUSI COBPEMEHHOM KJIETOUHON TEOPUU.




Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

MeTonbl MOJNEKYISIPHOW M KJIETOYHON OWOJOTMH: MHUKPOCKOIHS, Xpomarorpadus, 3JeKTpodopes,
METOJI MEUCHBIX aTOMOB, JubdepeHInaIbHOES IEHTPH(YTUpOBaHUE, KYIbTHBUPOBAHUE KIETOK

2.2

XUMUYECKM COCTaB KJIETKH. Makpo-, MHKpPO- U YJIbTPaMHUKPOdJIEMEHTH. Bozma m €€ pomb Kak
pacTBOpUTEN, pearcHTa, y4acTHE B CTPYKTYPHPOBAaHUM KIIETKHM, TEILIOPEryjlsuud. MuHEepaabHbIE
BEIIECTBA KJIETKHU, UX OMOJIOrHYecKas poJib. POJIb KATHOHOB U aHUOHOB B KJIETKE.

buonornueckne mnonuMephl. benku. AMHUHOKUCIOTHBIA cocTaB OenkoB. CTPYKTypsl OEIKOBOM
Monekynbl. [lepBudHas cTpykTypa Oenka, MENTUAHAS CBI3b. BTOpW4YHAs, TpeTHYHAs, YETBEPTHUHAS
cTpyktypsl. Jlenaryparms. CpoiictBa OenkoB. Kiaccudukamnus OenkoB. buonormueckue QyHKImn
O€JIKOB.

VrineBomsl. MOHOCElxapI/II[I)I, AucCaxapubl, OJIUTOCAXapUIbl U MOJIHUCAXaPUIBI. O6HII/II>1 IJIaH CTPOCHUA U
(1)I/IBI/IKO-XI/IMI/I'-IGCKI/IG CBOICTBa YTJI€BOAOB. buonorunueckue (bYHKHI/II/I YTJ1€BOAOB.

Jlunupasl. T'unpodunsHo-rUAPODHOOHBIE CBOIICTBaA. Knaccuduxanms
nunuaoB. Tpuriaunepuabl, GochOIUITHABL, BOCKH, CTCPOUABL bruojgorndeckue  (QYHKIMHA  JIUIHIOB.
OO0mmue cBOMCTBa OHMOJOTHMUECKUX MEMOpaH — TeKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHHUIO, TIOIYIIPO-
HHUIIaeMOCTb.

Hyxnennossle kuciaotsl. JIHK u PHK. Crpoenue HykiaenHOBbIX KucioT. Hyxmeotunsl. IlpunHiun
komIuteMeHTapHocTH. [IpaBuno Yapradpda. Crpykrypa JIHK — nBoitnas ciupans. MecTOHaX0XIeHUE |
ounonormueckue Gpynkmuu JJHK. Bunst PHK. ®ynknuun PHK B kiiertke.

Crpoenue monekynsl AT®. Makpospruyeckue cBsizu B Mosiekysne AT®. buonormueckue (QyHKIUH
AT®. BoccTaHOBIEHHBIE IEPEHOCUYUKY, UX (yHKIUH B KineTke. Ceksenuposanue JJHK.

CtpykrypHass Ouonorusi: Ouoxumuueckne W Ouodu3MUeckMe HCCIEeNOBaHUA COCTaBa W
POCTPAHCTBEHHOH CTPYKTYPHI OHOMOIICKYJII

2.3

Tunbel KJIETOK: dyKapuoTHyeckass W mpokapuotudeckas. CTpyKTypHO-(QyHKIIMOHAbHBIE 00pa3oBaHUA
KIIETKH.

CrpoeHune npokapruoTHUecKkoi kneTku. Kietounas crenka 6axrepuii n apxeil. OCOOEHHOCTH CTPOCHUS
reTepoTpodHOil 1 aBTOTPOHOI MPOKAPUOTHUECKHUX KJIETOK. MECTO U poJib IPOKAPHOT B OMOIICHO3AX.

CtpoeHne W  (PYHKIMOHHMPOBAaHUE DJYyKapHOTHYECKOM kieTku. Ilnasmatmdeckas MemOpana
(nnazmanemma). CTpyKTypa miaa3MaTHYecKoi MeMOpaHbl. TpaHCIOPT BeLIeCTB uepe3 Miaa3MaTHYECKYIO
MeMOpaHy: MmacCUBHBIA (muddy3usi, oonerdénnas 1ud@y3ns), aKTUBHBIA (IEPBUYHBIA U BTOPUIHBIHA
aKTUBHBIA TpaHcropt). [lomynmponunaeMocTh MeMmOpaHbl. PaboTa HaTpui-KalIneBOro Hacoca.
OHAOIMTO3: MHHOIMTO3, (aromuro3. Ok3omuro3. Kierounas crenka. CTpykrypa ©W (QyHKIHA
KJIETOYHON CTEHKH paCTCHHM, IPHOOB.

Hurtonnazma.  Luto3zonms.  IluTockener.  JIBwkeHue — nuromnasmsl.  OpraHouabl  KIIETKH.
OnnomeMOpaHHble OpraHOMAbl KIETKW: 3HAoruadmarndeckas cetb (JIIC), ammapar [onbmxw,
JIM30COMBI, X CTpoeHHe M (QYHKIMH. B3anMOCBs3b 0JJHOMEMOpaHHBIX OpraHOMIOB KieTKH. CTpoeHue
TpaHyJsipHOTO peTukyiryma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmaakwii
(arpaHyssApHBIN) 3HAOIUIA3MaTHYeCKuil peTukymnyM. CekperopHas ¢GYHKIUS ammapaTta [ ObmIKH.
Tpancnopt BeliecTB B KieTke. Bakyonu pacturensHbix kinerok. Kierounstit cok. Typrop.
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[TomyaBTOHOMHEIE OPTaHOUABI KJIETKH: MUTOXOHIPUH, TIACTHIBI.

Crpoenne u (GYHKIMH MHUTOXOHAPHHA W IwiacTHn. [lepBHYHEBIC, BTOpHUYHBIC M CIOKHBIC IDIACTHIIBI
(hOTOCUHTE3UPYIOMUX DYKAPHOT. XIIOPOILIACTHI, XPOMOILIACTHI, JISHKOIUIACTBI BBHICIITNX PACTCHHA.

HememOpannsie opranonan! kieTkH CtpoeHrne W (YHKIIMH HEMEMOPaHHBIX OPTaHOWIOB KIICTKH.
Pubocombl. MukpodunaMeHThL. MpledHbie KIeTKH. Mukpotpybouku. Knerounsrii ientp. CTpoeHue u
JBIDKCHHUE KTYTUKOB M PECHIYCK. MUKpOTPpYyOOUKH IUTOIIa3MEL. L{eHTpros.

Snpo. OGonoyka sapa, XpOMAaTHH, KapHOIUIa3Ma, SPBINIKH, X CTPOCHHWE W (YHKIWHU. SnepHBIN
OCNKOBBI MaTpuKC. [IpoCcTpaHCTBEHHOE pACIOIOKEHHE XPOMOCOM B HHTep(a3sHOM sape. benku
XpOMAaTHHA — TUCTOHBL.

Knerounsie BrmroueHus. CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK JYKAapuUOT (PacTUTEIbHOM,
JKUBOTHOMU, TPUOHO¥)

2.4

AccMHUITALA U JUCCHMIIIANNS — ABE CTOPOHBI MeTaboiamn3Ma. THIIEI 0OMeHa BEIECTB: aBTOTPO(HBIH
U rerepoTpodHbIl. YdacTHe KHCIOpoAa B OOMEHHBIX IpoleccaXx. DHepreTHueckoe obecreyeHue
kjaeTku: mpespameHue ATd B oOMeHHBIX mporeccax. DepMEHTATUBHBIM XapakTep peakIui
KJIETOUYHOTro MeTabonu3Ma. DEepMEeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M AeHcTBUA. KopepMeHTEI.
Otnuunst (PepMEHTOB OT HEOPTaHMUCCKUX KaTalu3aTOpOB. belku-akTUBaTOphl U OEIKU-UHTUOUTOPSI.
3aBUCHMOCTb CKOPOCTH (PePMEHTATUBHBIX PEAKIHH OT pa3NUIHbIX (PaKTOPOB.

IlepBuYHBIA CHHTE3 OPraHUYCCKUX BellecTB B KieTke. DorocuHTe3. Poib XJIOpOIIIACTOB B mpoliecce
¢dorocunTe3a. CBeToBas u TeMHOBas (as3bl. [IpoayKTHBHOCTH (OTOCHHTE3a. BIiusiHUE pa3IMYHBIX
(hakTopoB Ha CKOPOCTh (hOTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.

XemocuHTe3.  PazHooOpasue — OpraHM3MOB-XEMOCHHTETHMKOB:  HHUTpUHUIMpYIOIIHE  OaKkTepuw,
Kenne300aKkTepun, cepobakTepu, BOJOPOIHbIE OaKTepUr. 3HAaYEHUE XEMOCHHTE3A.

AHa3poOHbIe opraHu3Mbl. Buabl 6poxenus. [IpoaykTel OpoKeHHSI M MX HCIOJIB30BAHHE UYEIOBEKOM.
AHa3p0oOHbBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHU M BO30YIUTEIH OONe3HEH.

AdpoOHBIE OpraHM3MBl. JTambl dHepreTnyeckoro oomeHa. [loxroroBurenbHbl 3Tam. [nukonus —
0ECKUCIIOPOIHOE PACIICIUIEHHE TIIOKO3bI.

buonornyeckoe oOkucieHHe, WIM KJIETOYHOE JbixaHue. Ponb MHUTOXOHApPUH B  mpolleccax
Oouosormueckoro  okucieHus. lluxnnmdeckme peakiuu.  OxucnurtensHoe  (ochopHiMpoBaHue.
IIpenmymectBa a’poOHOro myTH OOMEHa BeEHIECTB Iepen aHadpoOHBIM. OddexkTuBHOCTH
SHEPreTHYECKOro oOMeHa

2.5

Peaknun maTtpuuHoro cuntesa. IIpMHIMI KOMIUIEMEHTAPHOCTH B PEAKUUAX MATPUYHOTO CHHTE3A.
Peanuzanus HacnenacTBeHHOW WH(pOpManuu. ['eHeTHYeCcKWH KoJ, ero cBoicTBa. TpaHCKpUIIHUS —
MaTpuusblii cuHTe3 PHK. IIpuHIuMNBI TpaHCKpUILMK: KOMILJIEMEHTapHOCTb, aHTUIIAPaJlIEIbHOCTD,
aCHMMETPHYHOCTh. TpaHcmsanust u e€ sTambl. Yyactue TpancrnopTHeIXx PHK B OmocmHTtese Oenxa.
VYcnosus 6uocunTesa 6enka. Koaupopanue aMuHOKUCIIOT. Ponk pubocoM B OnocuHTe3e Oerka.

Opranuszanysi reHoMa y poKapuoT U DYKapHOT. Perynsanus akTUBHOCTY I€HOB y IIpokapuoT. I'unoresa
onepoHa (®. XKako0, XK. Mano). Perymnsmus oOMeHHBIX MpolieccoB B KieTke. KiieTouHblid romeocTas.
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Bupycel — HekieTouHble (OPMBI )KU3HH U OONUraTHbie mapasutbl. CTPOCHUE HPOCTHIX U CIOXKHBIX
BHPYCOB, PETPOBUPYCOB, OaKTeprO(Daros.

BupycHbie 3a0oneBaHusl 4YeloBeKa, XUBOTHBIX, pactenmil. CIIMJ], COVID-19, conuanbHble u
MEUIIMHCKUE TPOOIIEMBI

2.6

Knerounsrii muxi, ero mepwonsl M perynsuus. Mutepdaza m muTo3. OCOOEHHOCTH TMPOIIECCOB,
nporekarommx B uHTepdase. [logroroBka  kimetkm Kk geneHuto.  [IpecuHTeTHUYECKHid
(TTOCTMHTOTHYECKHMI), CHHTETHYECKMH W  ITOCTCUHTETHYECKHH  (IIPEMHTOTHYECKWH) IepHOJIBI
uHTEp(asbl.

Martpuunbeii cuntes JHK — pemnukanusa. Ilpunnumnel permkanuu JJHK: KoMIUIEMEHTapHOCTS,
MTOJIYKOHCEPBATUBHBIA CUHTE3, aHTHMapauienbHocTh. Mexannsm permnukanuu JHK. Xpomocomsl.
Crpoenne xpomocoM. Tenomepbl W Telomepasa. XPOMOCOMHBIM HAa0Op KIETKW — KapHUOTHII.
JUIIonIHBIN U TaIuIONIHEIH HabopEI XpoMocoM. ['oMomormgHbIe XpOMOCOMEIL. 11010BBIE XPOMOCOMEL.

HGHGHI/IG KICTKH — MHMTO3. CTa,Z[I/II/I MUTO3a W IMPOUCXOAANINE B HUX MPOLECCHI. Tunsl MuUTO3a.
KapI/IOKI/IHﬁB W IUTOKWHE3. buojorndeckoe 3HaueHHe MUTO3a. P Cryjisioud MHUTOTHYCCKOI'O ITHUKJIA

kieTkd. [IporpaMmupyemast KiieToqHast THOEIb — aroITo3.

q)yHKHI/IOHaJ'ILHaH T'CHOMMKA

Opraan3M Kak OHOJIOTHIECKas CHCTEMa

3.1

O):[HOKJ'IGTO‘«IHLIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHbIC OPIraHU3Mbl 1 MHOT'OTKAaHEBBIC OPraHU3MBI.

@®opMBbI pa3MHOXKEHHSI OPTaHU3MOB: OecIonoe (BKI0Yas BETeTaTUBHOE) U 10I0BOe. Buapl Gecronoro
pPa3MHOKEHHMSI: TOYKOBAHHUE, CIIOPYIISLHS, (hparMeHTanusl, KIOHUPOBAHHE.

ITonoBoe pasmHokeHue. [lomoBble KieTkw, WM TameThl. Meio3. Cragun Meiosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii cMbICi Meii03a U IOJIOBOro Iporecca. Melios u
€r0 MECTO B XM3HEHHOM LIUKJIC OPTaHU3MOB.

IIpenzapoasimeBoe pa3Butue. ['aMeTorenes y ®UBOTHBIX. [1ooBbIe kene3bl. OOpa3oBaHUe U pa3BUTHE
MoJIoBBIX KJIeTOK. CrepmaroreHe3 W ooreHe3. CTpoeHHE TMONOBBIX KIETOK. OIUIOJOTBOpEHHE H
SMOpHOHAJIPHOE pa3BUTHE JKUBOTHBIX. CnocoObl OMIOJOTBOPEHUS: HApYXXHOE, BHYTpPEHHEE.
ITapTenorenes.

WNuauBuayansHOe pa3BUTHE OpraHU3MOB (OHTOTeHe3). CTaguu 3MOpHOTreHe3a KUBOTHBIX (Ha MpuUMepe
mrymkn). Apobnerue. Tursl npobmerns. OcoOeHHOCTH APOOJICHUST MICKOIHUTAIOMINX. 3apOIBIIICBBIC
THUCTKH (TacTpysisinus). 3aKiafka OPTraHOB W TKAHEH W3 3apOIBIINICBHIX JINCTKOB. B3amMHoe BimsHHE
gacTel pa3BUBAIOIICTOCS 3apOobIiIa (IMOPHOHAIBHAS HHIAYKIHS). 3aKiIaaKa TUIaHa CTPOCHHS JKHBOTHOTO
KaKk pe3ylbTaT HEpapXUIeCKUX B3aMMOACHCTBHI TeHOB. BiusHue Ha 3MOpPHOHAIBHOE pAa3BHTHE
Pa3IHYHEIX (JAaKTOPOB OKPY>KaroIIel Cpembl.

Poct u pasBurue xuBoTHBIX. [TocTamMOproHanbeHblil nepuoa. [Ipsmoe u Henpsimoe passurtue. Passurue
¢ MeTaMop(030M y OECIIO3BOHOYHBIX M ITO3BOHOUYHBIX XMBOTHBIX. bHomornyeckoe 3HaueHne IpsiMOro
U HENpsMOro pa3BUTUSA, MX PpacIpOCTpaHEHUE B Ipupone. Tumbl pocra >KUBOTHBIX. DakTopsl
PETYISAIMH POCTA KMBOTHBIX M deloBeka. CTaguy MOCTIMOPHMOHAIBHOTO PAa3BUTHS Y JKUBOTHBIX U
yesoBeka. [lepuospl oHTOreHe3a yenoBeka.
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Pa3zmHOXeHUe U pa3BuTHE pacTeHHi. ['ameTodur u ciopodut. Meo3 B )KN3HEHHOM LIMKJIE PaCTEHHH.
OOpazoBaHue crop B Ipouecce Medosa. I'amerorenes y pacreHuil. ONIOAOTBOPEHHE U pa3BHTHE
pacTUTEIbHBIX OpPraHU3MOB. JIBOIIHOE OIIOAOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpasoBaHHE U
pasBuTHE ceMeHU. MeXaHU3Mbl PeryJsiui OHTOI€HE3a Y PACTCHUH U JKUBOTHBIX

32

Hcropusi CTaHOBJIGHHS W DPa3BUTHUA TEHETUKM Kak Hayku. OCHOBHblE T€HETHUYECKHE TOHATHS H
CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, JIJICIIEHBIC TeHBI, aJbTePHATHBHBIC NMPU3HAKH, JTOMUHAHTHBII
U PELEeCCUBHBIA NPU3HAK, TOMO3UT0Ta, TETEPO3UIOTa, YUCTAs JIMHUS, THOPHUIBI, TeHOTHI, (eHOTHII.
(OCHOBHBIE METOJIbI TCHETHKH: THOPHIOIOTHICCKHHA, ITUTOJIOTHICCKHHA, MOJICKYISIPHO-TeHETUICSCKHHA

3.3

MoHorubpuaHoe ckpeniiBanue. [1epBbIii 3akoH MeHens — 3aK0H eNnHO00pa3usi THOPHIOB TIEPBOTO
nokosienus. [IpaBuno gomuHupoBaHus. Bropoit 3akoH Mennmenss — 3aKOH pacUIEIUICHHS TPU3HAKOB.
Lluronormyeckre OCHOBBI MOHOTHOPHIHOTO CKpeIIuBanus. [ uoTe3a 9UCTOTH TaMeT.

Amnanmusupyromiee ckpemrBanue. [I[poMexxyTouHbI XapakTep HacieaoBaHus. Paciieniienne mpu3HakoB
TIPY HETIOJTHOM JOMHHHUPOBAHUH.

Jurnbpuanoe ckpemmBaHue. Tpetnd 3akoH MeHzmenss — 3aKOH HE3aBHCHMOTO HACIICJOBaHUS
MpHU3HAKOB. [lUTONOTHYECKIe OCHOBBI AUTHOPHIHOTO CKPEIIUBAHUS.

CuerieHHOe Haclie[joBaHue mnpu3HakoB. Paboter T. Moprana. CreruieHHOe HaclieJIOBaHHE T'€HOB,
HapyIIEHUE CIETUICHUS MEXTy TeHaMHA. XPOMOCOMHAsI TEOPHS HACIEICTBEHHOCTH.

I'eneruka noJja. XpOMOCOMHBIH MEXaHHU3M olpeneIeHus rnoia. AyTOCOMBI
U TIOJIOBBIE XPOMOCOMBI. |'OMOraMeTHbIN U reTeporaMeTHbIi moi. I'eHeTnyeckass CTpPYKTypa MOJOBBIX
xpomocoM. HacnenoBanue nmpu3HaKkoB, CLEMJIEHHBIX C ITOJIOM.

TI'enorun kak menmoctHas cructema. [ImedoTpomnust — MHOKECTBEHHOE JIeHCTBHE TeHa. MHOKeCTBEHHBIH
ayutenusM. B3anmoselicterue HeasmenbHbIX reHoB. KoMmiementapaocTs. Onmctas. [lonmumeprst
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BianmoneiictBue reHoTHma W cpensl npu  GopMupoBaHWEM (PeHOTHNA. VI3MEHUMBOCTH MPH3HAKOB.
KavecTBeHHbI€ 1 KOJIMYECTBEHHBIE PU3HAKU. BUIIbI NI3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJIEICTBEHHASL.

MonmndurkanronHas U3MEHIHBOCTb. Poib cpermpl B (POPMHUPOBAHUM MOIM(DUKAIMOHHOW W3MEHUHBOCTH.
Hopma peakmmn mpusHaka. Bapwarmonssiii psn u BapuanmonHas kpuBas (B. Moranncen). CaoiictBa
MOAN(PHUKAIMOHHON H3MEHINBOCTHL.

I'enoTunnueckas HW3MeHUMBOCTh. CBOMCTBA T'€HOTHIIMYECKOM HM3MEHUYHMBOCTH. BHIbI T€HOTHIIHYECKOMH
W3MEHYMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTHBHAS M3MEHUYMBOCTh. Mei03 M TIOJIOBOM TpoIlecC — OCHOBa KOMOWHATHBHOW HM3MEHYHBOCTH.
Postb KOMOMHATUBHOM M3MEHUMBOCTH B CO3JITAHUH T€HETHUECKOTO pa3HOOOpa3usl B Mpeiesiax OHOTO BHA.

MyrtaioHHasi W3MEHYMBOCTh. BHIBI MyTalii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. CIIOHTaHHBIE U
VHIYIIMPOBaHHBIC MyTanuu. SlnepHele W IuTOIUIazMarndeckue Mmytarp. CoMaTHYeCKHe W TIOJIOBBIC
MyTarmu. [[puarHbl BOHUKHOBEHUST MyTaluid. MyTareHsl ¥ MX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTaI[MOHHOTO  IpoIlecca. 3aKOH TOMOJIOTHYECKHX PSAJIOB B HACIEJCTBEHHOW  HM3MEHYHBOCTH
(H.M. BaBunoB). BHesnepHasi H”3MEHUMBOCTh M HACJIEICTBEHHOCTD

3.5

Kapuotun uenoeka. MexayHapogHas @porpaMMa HCCIEJOBaHMS TIE€HOMa 4eloBeKa. MeToabl
N3Yy4YCHUA I'CHCTUKH YCJIOBCKA: FGHGEUIOI’PI‘ICCKI/IIZ, 6J'II/13HCI_IOBI>II71, HHTOFGHGTHHCCKHﬁ, MOMYyJIAUOHHO-
CTaTUCTUYECKUH, MOJIEKYJIIPHO-T€HETHUECKUI. CoBpeMEHHOE OIIPEIEIICHNE TCHOTHIIA:
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MOJIHOTEHOMHOE ~ CeKBEHHPOBaHWE, TEHOTUIHMPOBaHWE, B TOM 4ncie ¢ nomomsio [ILIP-
aHannza. HacnencTBeHHble  3a0osieBaHWs — 4YesioBeKa. | eHHBIE M XpOMOCOMHBIE  0OJIe3HH
yesoBeka. bone3Hn ¢ HacieICcTBEHHON IpenpacioyiOKeHHOCThI0. 3HAUeHHE MEITUIUHCKON TeHETHUKH B
IpeJOTBPAIlleHUH | JICYeHH! TeHeTHYECKUX 3a00JIeBaHnH YesioBeka. CTBOJIOBBIE KIIETKH

3.6

JomecTukanus u cenekuus. 3apoxaeHue ceNeKIMy 1 foMectukanuu. Yuenue H.W. BaBunosa o 1mieHTpax
MIPOMCXOXKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX PACTCHUH. Poib celeKkiny B CO3JaHUKM COPTOB PACTCHUMA
W mopoji kHMBOTHBIX. CopT, Toponma, INTaMM. 3aKOH TOMOJIOTHMYECKHX pPSAJOB B HACICACTBEHHOMN
n3menurBoctd H.M. BaBmiioBa, ero 3HaueHve I CEJICKIIMOHHOM paOoThI.

MeTozapl CeNneKIMOHHON paboThl. MCKYCCTBEHHBIM OTOOp: MAacCOBBIM M WHIWBUIYAIBHBIH. DTarmbl
KOMOHMHAITMOHHOW ceJIeKIMU. VIcTbITaHne TpOM3BOIUTENCH MO MOTOMCTBY. OTOOp 1O TEHOTHITY C
MTOMOIIIBIO OIICHKH (DEHOTHUIIA ITOTOMCTBA B OTOOP 10 TEHOTHUITY ¢ ToMoIbio anaimm3a JJHK.

HCKyCCTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOM palOoThl. PaaWanioHHBIA W XUMHYECKHI
MyTareHe3 KaK WUCTOYHHK MYTalluil y KyJbTYpHBIX (hOpM OpraHu3MoB. McIosb30BaHHE T€HOMHOTO
pENaKTHPOBaHUS W METOJOB pekoMOMHAHTHBIX JIHK s monydeHuss HCXOAHOTO MaTepuaia s
CEIIEKINH.

Iloyuenwe monwruionoB. BHyTpBHIOBasS THOpHUAM3ALMSA. bBIM3KOPOICTBEHHOE CKpEIIMBAHUE, WA
UHOpHMHT. HeponcTBeHHOE cKpelyBaHue, WM ayTOpuauHT. ['eTepo3nc U ero nmpuuvHbL. Vcmonp3oBaHue
rerepo3uca B cenekumn. OtnanéHHas rubpuamsanys. Ipeononenue Oecrionuss MEKXBHIOBBIX TMOPHIOB.
JloCTrKeHMsI CeNeKIY PACTEHUH 1 )KUBOTHBIX

3.7

O6’L€KTLI, HCTIOJIb3YCMBIC B 6I/IOTGXHOJ'IOFI/II/I, — KJIICTOYHBIC U TKAHCBLIC KYJIbTYPbl, MUKPOOPTraHU3MBbI, UX
XapaKTCPpUCTHKA. Tpa[lI/ILII/IOHHaSI OHOTEXHOJIOT S XJ'[CGOHB‘{GHI/IG, MOJIYYCHUE  KHUCIIOMOJIOYHBIX
IpOAYKTOB, BUHOJCIHC. MI/IKPO6I/IOHOFH‘I€CKHﬁ cunte3. OOBEKTHI MI/IKpO6I/IOJ'IOFI/I‘160KI/IX TEXHOJIOTHM.
HpOI/ISBOI[CTBO 66)’[[(3, AMHWHOKHCJIOT U BUTAaMHUHOB. I/ICKyCCTBeHHoe OIUTIOJOTBOPCHUEC. PeKOHC’I’py1<III/I$I
S[IZHCKJ'IGTOK 1 KJIOHUPOBAHUEC )KUBOTHBIX. MeTOJI TpaHCIUIaHTAallUU A€P KIICTOK.

XpoMocoMHasi U TeHHas MHKeHepus. LCKycCTBEHHBI CHHTE3 TI€Ha M KOHCTPYHPOBaHUE
pexomOuHanTHBIX JIHK. JlOCTMOKEHMS ¥ MEpCIEeKTHBBI XPOMOCOMHONH M TeHHOW WHXKEHEPHUH.
MenumuHCKHe OMOTEXHOJIOTHH. VcIoap30BaHIe CTBOJIOBBIX KJIETOK

CucTteMa 1 MHOT000pa3ne OpraHn4ecKkoro Mupa

4.1

buonoruyeckoe pazHoobpasue oprannzMoB. COBpeMEHHAs! CUCTEMa OpTaHHYecKoro mupa. IlpuHunns
knaccudukamuu oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIITBI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUSI M KU3HENEATEIHHOCTH OJHOKJIETOYHBIX OpPraHu3MoOB. bakrepuu, apxew,
OJTHOKJIETOYHBIE I'PUOBI, OHOKJICTOUHBIE BOJOPOCIH, APyTHe MPOTHCTH. KoloHManbHBIE OPraHU3MBIL.
JIBIDKCHME OJHOKJIECTOYHBIX OpPraHuM3MOB: aMEOOMIHOE, JKTyTUKOBOE, PECHHYHOE. 3aluTa y
OJTHOKJIETOYHBIX OPraHU3MOB. Pa3pa’kMMOCTh Y OZHOKJICTOUHBIX OPraHU3MOB. TakCHUCHI

4.2

MHoroxkyieTounble pacTeHHs. B3auMOCBs3b 4acTeil MHOTOKJIETOUYHOrO OpraHu3Ma. TkaHW, opraHbl U
CHUCTEMBl OPraHOB MHOTOKJIETOYHOro opraHusma. OpraHusM Kak eIuHOe Lenoe. TKaHM pacTeHui.
Tumnel pacTUTeNbHBIX TKaHEH: 00pa3oBaTeNbHAs, NOKPOBHAS, MPOBOAAIIAS, OCHOBHAs, MEXaHUUYECKas.
Oco0eHHOCTH cTpoeH s, PYHKIMH 1 pacIiooKeHHs TKaHeH B OpraHax pacTeHHH
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BereraTuBHBIE U reHepaTHBHbIE OpraHbl pacTeHui. DYHKIUM OpraHoB M cucTeM opraHoB. Kapkac
pacTeHui. JIBMJKEHHE MHOTOKJIETOYHBIX PACTEHMM: TponusMbl M Hactud. Ilormomenue BOgbL,
YTJIIEKHUCIIOTO Ta3a U MHHEPAIBHBIX BEUIECTB pacTeHsIMU. [Ipixanue pactennii. uddysus rasos gepes
IIOBEPXHOCTh KJIETKH. TpaHCHOPTHbIE CUCTEMbl pacTeHuil. Bblenenue y pacrteHuil. 3amura y
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MHOTOKJIETOUHBIX pactenuid. Kytukymna. CpeacTa maccuBHON M XUMAYECKOM 3aUThl. DUTOHITUIBI.

PaznmpakuMoCcTh M perynsims y OpraHu3MOB. Pa3fpaXMMOCTh W PEryJsius y MHOTOKIJICTOYHBIX
pactenuii. PoctoBbie BelecTBa M X 3HAYCHUE

4.5

MHOTOKIETOUHBIE )KMBOTHBIE. B3anMOCBSI3b YacTeil MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl U
CHUCTEMbI OpPTaHOB MHOTOKJIETOYHOro opranusma. OpraHus3Mm kak eauHoe 1enoe. ['omeocra3. Tkanu
JKMBOTHBIX M 4YeJOBE€Ka. THIBI JKMBOTHBIX TKAHEH: SIUTEIHANbHAsS, COEIUHUTENIbHAS, MBIIIEYHAs,
HepBHasA. OcOOEHHOCTH CTpoeHHsA, (DYHKIMH M pacloNOKEeHUS TKaHeH B oOpraHax »HBOTHBIX H
yeJIoBeKa

4.6

Opranbl M CHCTEMBI OPraHOB >KMBOTHbIX. DYHKIMHM OpraHoB M cucTeM opraHoB. Ormopa Tena
opranu3MoB. CKeJleThl OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX JKUBOTHBIX. HapyKHBIH W BHYTpEHHUMA
ckener. CTpoeHue U THUITHI COSTUHEHUS KOCTEH.

JIBI>KeHHME MHOTOKJIETOYHBIX XUBOTHBIX. IluTanue >XMBOTHBIX. [IuTaHWE MO3BOHOYHBIX »KUBOTHBIX.
Jpixanue sxuBoTHBIX. KoxkHOE npixanue. YKabepHoe U IErouHoe JbIXaHue.

JpixaHne MO3BOHOYHBIX >KUBOTHBIX. DBOJIOIMOHHOE YCJIOXKHEHHUE CTPOCHHUS JIETKMX TMO3BOHOYHBIX
JKUBOTHBIX. JIpIxaTenpHas cUcCTeMa uYeloBeka. MeXaHW3M BEHTWIAUUM JNETKUX Yy NOTHL U
MJIEKOITUTAIOILHUX. Tpancnopt BEIECTB
y opranu3moB. TpaHCHOPT BeLIECTB y KUBOTHBIX. KpoBeHOocHast cuctema u e€ opransl. KpoBeHocHas
CHCTeMa MO3BOHOYHBIX JXKMBOTHBIX. Kpyru kpoBooOparieHus. JBOIIOIMOHHBIC YCIOKHEHUS CTPOCHUS
KPOBEHOCHOM CHCTE€MbI II03BOHOYHBIX JKMBOTHBIX. BblneneHue y opraHusMoB. Breinenenue y
JKUBOTHBIX. CoOKpatuTenbHble Bakyodu. Opranbl BbiaeneHus. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOU U
BBIICTIUTEIBHON cucTeMaMu. BolfeneHre y MO3BOHOYHBIX JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX
JKUBOTHBIX. [IOKpOBBI U X IPOU3BOTHBIC.

PazgpaxxuMocTh UM perymsiiuss y OpraHu3MoB. Pa3apa)kUMOCTh y OJHOKJIETOYHBIX OPTaHHU3MOB.
Takcucel. PazapaxumMocTh U peryisiliisg y MHOTOKJIETOYHBIX pacTeHHWH. PocToBble BelecTBa M HX
3HaYCHHUE.

HepBHas cucrema u pedeKTopHast peryysius y MHOTOKJIETOYHbIX )KHUBOTHBIX. HepBHas cucrema u eé
OTJEIIBl. DBOIIOIMOHHOE YCIOXKHEHHE CTPOCHHSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

PazpaboTka anroputMoB M mporpamMm i 3(¢GEKTHUBHOW (QYHKIIMOHATHHOW AaHHOTAllMM T€HOMOB,
TPaHCKPUITOMOB, TPOTEOMOB, METa00IOMOB MUKPOOPTaHU3MOB, PACTEHUI, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €I0 3JO0POBHE

5.1

Oprassl ¥ CHCTEMBI OPTaHOB 4eJoBeKa. OTIEBI TOJIOBHOTO MO3Ta TIO3BOHOUHBIX JKUBOTHBIX. Pedurexc
U pediekTopHas ayra. be3ycinoBHBIC U ycIOBHBIE pediieKChl. [ yMopanbHast peryisiiisl 1 SHIOKPUHHASL
cUcCTeMa KUBOTHBIX U uesoBeka. JKene3bl SHAOKPUHHON CUCTEMBI U UX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3aumocBs3b HEPBHOW W DHIOKpUHHOW cucTeM. [ umoraimamo-runodusapHas cuctema. Pednexc u
pediaekTopHas ayra. be3yciioBHbIE M YCIOBHBIE PedIICKChI
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3ammra opraHmsma OT Oome3Heil. MMmyHHas cuctemMa uenoBeka. KIeTOUHBI M TI'yMOpaiIbHBINA
UMMYHHUTET. BpokaéHHBIN, HpHOOpETEHHBIN crennpuuecKuii HMMYHUTET. Teopus KIOHAIBHO-
cenektuBHOro wuMMmyHutera (I1.Opmumx, @©.M.bepuer, C.Tonerasa). BocnamutenbHbleé OTBETHI
opranusMoB. Posib BpoxI€HHOr0 UMMYHUTETA B PAa3BUTUU CUCTEMHBIX 3a00J1€BaHUI
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KpoBenocHas cucrema u e€ opransl. Ceprie, KpOBEHOCHEBIE COCYIBI M KpOoBb. Kpyru KpoBoOOpaIieHus.
Pabota cepaua u e€ peryssus
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I[I)IX&HI/IG YCJIOBCKA. I[I/I(l)(l)yiil/lﬂ Ta30B 4Y€pE3 IMOBEPXHOCTb KIIETKH. I[I)IX&TGJ'H)H&H CUCTEMA 4YCJIOBCKA.

>4 JlpIxarespHasi MOBEPXHOCTh. Peryimsanus npixanus. JlpixateapHble 00bEMBI
[MumeBapuTensHas cuctema denoBeka. OTHeNbl IMUIIEBapUTENBHOrO Tpakta. [lumieBaputenbHbIe
>3 ese3bl. BHyTpHnonocTHOE M BHYTPHUKIIETOYHOE ITUILEBAPEHHE
[okpoBsl m ux mnpoumsBomuble. Opranel BbyieneHns. [louku. CrpoeHne W (YHKIMOHHUpPOBaHHE
5.6 HepoHa. Punprparms, cekpenuss W 00paTHOE BCAachIBAaHWE KaK MEXaHM3MBI pPabOTBI OpraHoOB
BhLJIesieHHs. OOpa3oBaHUEe MOYH y YEJIOBEKa
JlBmkeHne deloBeka: MeblIedHass cucreMa. CKeleTHble MBINIIBI M HX padoTa. CTpoeHHE W THUIIBI
37 COEIMHEHUS KOCTEN
6 Teopust sBosmonuu. Pa3surue xu3nu Ha 3emiie
OpomronnonHas teopust Y. Jlapsuna. [Ipenmockuiky BOSHUKHOBEHUs apBHHU3MA. JKU3Hb M HaydHas
nesarenbHocTh Y. JlapBHHa.
Jpwxymme cuiel 3Boirouuu BuaoB 1o Y. JlapBuHy (BBICOKash WHTEHCHBHOCTD pPa3MHOMCHUS
OpPraHU3MOB, HAacleJICTBEHHass HW3MEHUYMBOCTh, OOpb0a 3a CyIIECTBOBaHME, €CTECTBCHHBIH U
6.1 HCKYCCTBEHHBIH 0TOOD).
Odopminenue cunTeTHueckoil Tteopuu »HBomouun (CTD). HeifTpaneHas Teopus 3BOIIOLHH.
CoBpeMeHHasT HBOJIOLMOHHAsE OWoNOrHs. 3HAueHHE SBOJIOLHOHHOM Teopud B (HOPMHUPOBAHUU
€CTEeCTBEHHO-HAYYHON KapTUHBI MHpPa
[omymsanus kak syeMeHTapHas enuHuIa 3Boronud. COBpEeMEHHBIE METONbl OLCHKH I'€HETHYECKOro
pasHoOOpasust U CTIPYKTYphl Nomyiasiuid. lM3MeHeHne reHo(oOHAa MOMYJSLUM KaK 3JIEeMEHTapHOE
3BOJIIOIIMOHHOE SIBJIEHHE. 3aKOH reHeTHueckoro pasHoBecus Jx. Xapau, B. Baitu6epra.
OnemeHTapHbIe (aKTOPBI (IBIDKYIIHE CHIIBI) DBOJIOIMU. MyTanmoHHBIH npouecc. KomOuHaTHBHAs
U3MEHYMBOCTb. Jlpelid) TeHOB — ciydyailHble HeHANpaBJeHHbIE M3MEHEHHs 4YacTOT ajulelied B
nomysinusax.  O¢dexT ocHoBarens. Murpanun.  M3omsmms — momyssuumit: | reorpadguueckas
(mpoctpancTBeHHas ), bronoruveckas (penpoayKTUBHAS).
EctectBeHHBIlt 0TOOp — Hamparisifomuit  (akrtop sBoiroru. POPMBI  €CTECTBEHHOTO OTOOpa:
JBIDKYIIHH, CTaOMIN3HPYIOIUH, pa3phIBatoui (Iu3pynTuBHLIT). [lom0BOi 0TOOD.
IIpucnoco6neHHOCTh OPraHU3MOB KaK PEe3yJlbTaT MUKPOIBOIIONNHU. BO3HUKHOBEHHE NPHCIIOCOONIEHIN
6.2 y opranu3zmMoB. ApoMopdo3sl u unuoamantanuu. IIpumepsl mpucnocobiaeHuit y opraHu3smon. OTHO-
CHUTEJIBHOCTh MPUCIOCOOICHHOCTH OPTaHU3MOB.
Bun, ero xputepun u cTpykTypa. BumooOpasoBaHue Kak pe3ynbTaT MHUKPO3BONIOIMH. M3omsmus —
KJII0ueBOH (akTop BHAooOpasoBaHMs. IlyTH M cmocoObl BHIO0OPA30BAaHUS: AJUIONATPHUECKOE
(reorpaduueckoe),  CUMIATPHYECKOE  (IKOJIOTUYECKOE),  «MTHOBEHHOE»  (TIOJIMIUIONIN3AIINS,
rubpuan3anyst). JMuTeTsHOCTh 3BOIOIIMOHHEIX IIPOIECCOB.
MexaHu3Mbl HYOPMHUPOBAHHS OMOJIOTHYECKOTO Pa3HOOOpas3HsL.
Ponb 3BOJFOIIMOHHON OMOJIOTMH B pa3pabdOTKe HAayYHBIX METOJIOB COXpaHeHHs OHWopazHO0Opasusl.
MUKpOIBOIIOIINS ¥ KO3BOJIIOIHS Mapa3suTOB U MX X035eB. MexaHn3Mbl (OPMHUPOBAHUS YCTOMYHUBOCTH
K aHTHOMOTHKAM U c1IOCOOBI O0PHOBI C HEl
6.3 Mertoapl HM3ydeHHS MaKpPO3BOJIOUMU. [laJIeOHTOJIOTMYECKHE METOAbl W3YYEHHs]  JBOJIOIUU.
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[Tepexoaapie GopMBI U PUIOTCHETUIESCKHE PSJIBI OPTaHU3MOB.

Bbroreorpadudeckne meronsl uiydeHus sBoironmu. CpaBHenune ¢uIopsl W (ayHBI MaTEpPHKOB U
ocTpoBoB. buoreorpadudeckue odacti 3emiiu. BHIBI-9HIEMUKH ¥ PEITUKTHL.

OMOPHOIOTHYECKHIE M CPABHUTEIHEHO-MOP(HOJIOTHIESCKHIE METOABI U3YUCHHUS BOIIONNH. | eHeTHIecKue
MEXaHU3Mbl JBOJIOLUM OHTOI€HE3a U IIOSBJICHUS DSBOJIIOLMOHHBIX HOBIIECTB. ['OMojioruuHble U
AQHAJIOTUYHBIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYJISpHO-TeHETHYECKHUE,
OMOXMMHUYECKHE W MaTeMaTHYeCKWe METOJIbl H3YYeHHUS DSBOMIONMU. [ OMOJNOTUYHBIE TEHBL
CoBpeMeHHbIe METO/IBI IIOCTPOCHUS (PUIIOTEHETUYECKUX IEPEBBEB.

XpOMOCOMHBIC MyTalli U 9BOJIIOIIA T€HOMOB.

OO0mue 3aKOHOMEpPHOCTH (TIpaBmITa) 3BooNMKA. HeoOpaTuMoCTh 3BONIONMK. ANANTHBHAS paJHaIlds.
HepaBHOMEPHOCTH TEMIIOB SBOJIIOIIHT

6.4

Hayunble TMnoTe3bl HPOMCXOXKIEHHA JKM3HM Ha 3emie. AOmoreHe3 W maHcmepMus. JloHaydHble
IPEACTaBICHNUSA O 3apOKACHUM SKU3HH (KpealMoHM3M). ['MIoTe3a IOCTOSIHHOTO CaMO3apOXKICHHUS
KU3HU U e€ ornpoBepxkenue onbiTaMu @. Penu, JI. Cnanmnannany, JI. Ilactepa. IIpoucxosxaenue sxu3Hu
1 acTpOOHOJIOTHS.

OcHOBHBIE OJTambl HeopraHudeckod oBomtonmu. [lnaHerapHas (reosoruveckas) 3BOIIOLHSL.
XUMHYecKas SBOJIOLUUS. AOHWOTCHHBIH CHHTE3 OPraHMYeCKHX BEIIECTB M3 HeopraHmdeckux. OMbIT
C.Mumnepa wul.lOpu. OOpa3zoBanue mnoauMepoB u3 MoHoMepoB. KoarepBaTHas rumoresa
AW. Onapuna, runote3a nepsuyHoro OymnsoHa JIk. XomneitHa, renerndeckas runoresa I'. Ménnepa.
Pubo3umbr  (T.Yek) wu rumoresa «mupa PHK» V. [lunbepra. dopmupoBanne MeMOpaH
¥ BO3HHKHOBEHNE IIPOTOKIETKH.

Hcropus 3emnu u meronsl e€ m3ydeHus. Vckonmaemble opraHudeckue ocTaTku. ['eoxpoHosorust u e€
MeToabl. OTHOCUTENbHAas M aOCONIOTHAas T€OXpOHOJNOrHA. ['eoXpoHOJorHMUYecKas IIKala: J0HBI, 3pH,
MIEPUOJIBI, STOXH.

HayvaneHbie sTansl opranudeckoil 3Bomonuu. [losBneHne U 3BONIOLMS NMEPBBIX KIETOK. DBOJIOLUS
MeTabonu3Ma. BosHUKHOBEHHE TIEPBBIX SKocucTeM. COBpeMEHHbIE MUKPOOHBIEC OMOIUIEHKH KaK aHaIoT
nepBhIX Ha 3emiie coobmiecTB. CtpoMaTonuThl. [IpoKapHOTHL M 9YKapHOTEL.

[Ipoucxoxknenne  3ykapuoT  (cuMOMOTeHe3).  DBONIONMOHHOE  IPOUCXOXICHWE  BHUPYCOB.
[IpoucxoxeHre MHOTOKIETOUYHBIX OPraHN3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJICTOUHBIX
OpTaHU3MOB.

OCHOBHEBIC 3TaIlbl 3BOJIOIIH BEICIINX pacTeHuid. OCHOBHBIE apoMopdo3sl pacTeHni. Brixon pactenmit
Ha cyury. [TosBrneHue criopoBbIX pacTeHUN U 3aBoeBaHHe UMU cylil. CeMeHHble pacTeHus. [Iponcxox-
JICHUE [IBETKOBBIX PACTCHHM.

OCHOBHEBIC 3TaIlbl 3BOJIIOIUH KUBOTHOTO Mupa. OCHOBHBIE apoMOp( O3kl JKUBOTHEIX. BeHckas dayHa.
KeMOpuiickuii B3pBIB — TOSBICHHE COBPEMEHHBIX THUIOB. llepBble XOpAOBBIC KHUBOTHBIC. JKH3HB B
BOJIE. OBONIONMS IO3BOHOYHEIX. [Ipomcxoxknenme ampubOuii wu pentwimic. [IpoucxokaeHue
MJICKOTTUTARIMX ¥ ntull. [lpuHnmn kmodeBoro apomopdosza. OcBoeHre OeCro3BOHOYHBIMU |
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[IO3BOHOYHBIMU )KMBOTHBIMH CYILIH.
PazBuTne xxu3HM Ha 3emiie TIO 3paM | MEepHoJiaM: apXxeH, MpoTepo30il, Majaeo30i, Me3030H, KalTHO30M.
OO0mras XxapakTepHUCTHKA KIIMMAaTa M Te0JOrmYecKux ImporeccoB. [losBieHne u paciBeT XapakTepPHBIX

OpTaHM3MOB. YTIe00pa3oBaHue: €ro YCIOBHS U BIISHUE HA Ta30BEIA COCTaB aTMOC(EpEI.

MaccoBble BBIMHpPAHHUsI — JKOJIOTMUYECKHE KpU3KCHl npouuioro. [IpMuuMHBI W CIEOCTBHS MAacCOBBIX
BbIMHpaHuii. COBpeMeHHBIN SKOJIOTHYECKUI KPU3UC, €r0 0COOEHHOCTH

6.5

Pazpmensr w 3amaum  anTpomonorud. Mertonsr anTpornonorud. CTaHOBIEHHE TPEACTABICHUNA O
MIPOUCXOXKJCHUN YeroBeka. CoBpeMEHHbIE HayYHbIC TCOPUHU.

CXO,Z[CTBO YeJIoBeKa C )KUBOTHRIMHU. CHCTEMATHUYECKOE TTOJIOKEHUE YelIOBEKa. CBI/I,Z[CTeHI)CTBa CXOJACTBa
YCJIOBCKa C JKHMBOTHBIMM: CpaBHI/ITeJ'H)HO—MOp(i)OJ'IOFI/I‘-IeCKI/Ie, 3M6pI/IOJ'IOI‘I/I'-IeCKI/Ie, (1)I/I3I/IO.]'IOI‘O—
6I/IOXI/IMI/I‘{GCKI/IG, MMOBCACHUYCCKUC. OTIn4us 4elloBeKa OT JKHBOTHBIX. HpﬂMOXO)KI[CHI/Ie 1 KOMIIJICKC
CBA3aHHBIX C HUM IIPHU3HAKOB. PasBuTHe rojI0BHOTO MO3ra 1 BTOpOﬁ CUTHAJILHOM CHCTEMBI.

Jpwxkymme cunsl  (pakTopsl) aHTpOIOreHe3a: Ouojormueckue, couuanbHble. COOTHOIICHUE
OMOJIOTHUECKUX U COLMATBHBIX (PAKTOPOB B aHTPOTIOTCHE3E.

OCHOBHBIE CTaJNH AHTPONOTeHe3a. ABCTPAIONMHUTEKH — JBYHOTHE TPEIKH JIoAeH. YemoBek yMelsli,
IIepBbIe MU3TOTOBICHUS OpyAuil Tpyna. YenoBek MpIMOXOISIINNA U MEPBLIH BBIXOM JIFOACH 3a Mpeesbl
Ac¢puku. Yenosek reiinenbOeprckuii — oOmui Mperok HEaHAEPTANTbCKOTO YENIOBEKa M YeloBeKa
pasymHoro. YenoBek HeaHAEpTaNbCKUM Kak BUA JIIOAEH XOJIOAHOrO KiuMara. YelnoBeKk pa3yMHBIH
COBPEMEHHOTO THUIIA, ICHUCOBCKHUII UEJIOBEK, OCBOGHHE KOHTHHEHTOB 3a npeaenamMu AQpuxiu.

OBOIIIOIMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHbIM O0TOOp B MOMyNIALMAX denoBeka. MyTallMOHHBIM
npouecc u nonuMopdusM. IlonmysiunoHHbIe BOJHEL, Ipeii¢ reHoB, MUTpanus U «3¢h¢HEeKT OCHOBATEID»
B IOIYJISILUSAX COBPEMEHHOI'O YEI0BEKA.

Uenoseueckue pachkl. [lonsitue o pace. bombimme pachel: eBporeougHas (eBpasuiickas), aBCcTpajo-
HerpouHas (3KBaTOpHAIbHAs), MOHTOJIOMAHAS (A3MaTCKO-aMEpHKaHCKasi). BpeMs u myTu pacceneHus
genmoBeka MO TulaHeTe. EMWHCTBO dYenmoBeweckux pac. Haydnas HeECOCTOATENBPHOCTH pacu3Ma.
IIpucrmoco0IeHHOCTh YeIOBeKa K Pa3HBIM YCIIOBHSM OKpYXKarolel cpenbl. BiusHue reorpapuieckoit
cpelibl U ipeiida reHoB Ha MOpGhOJIOTHIO M (DH3HOJIOTHIO YeJI0BeKa

DKOCHUCTEMBI U PpUCyIue MM 3aKOHOMCPHOCTH

7.1

Paznens! u 3agaun sxKonaorun. CBsi3b SKOJIOTHU C APYTHMHU HAyKaMu.

Mertons! skosnoruu. [ToneBsie HaOMOACHUS. DKCIIEPUMEHTHI B 3KOJIOTHH: IPUPOAHBIE U TaOOpaTOpHEIE.
MopnenupoBanue B 3KOJIOTMH. MOHUTOPHUHI OKPYXAlOIIEH CpEAbl: JIOKAJIbHBIM, PErHOHAIbHBIA U
r7100aTBHEIIH

7.2

Okosoruueckue (akTopbl W 3aKOHOMEPHOCTH WX JeicTBhs. Kitaccuukamus >KOJOTHYSCKUX
(akTOpoB: abHWOTHYECKHE, OWOTHYECKUE, aHTPOMOreHHble. OOIme 3aKOHOMEPHOCTH JEHCTBHS
skonormdeckux Qakropo. IlpaBwmo muammyma (K. lnpenrems, FO. JIubux). TomepaHTHOCTB.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abnotndeckue aktopsl. CBET Kak 3KOJIOTHISCKUH (akTop. [eicTBre pa3HBIX YYaCTKOB COJTHEYHOTO
CIEKTPa Ha OPraHu3Mbl. DKOJOTHYECKHUE IPYNIbl PaCTEHUH M KUBOTHBIX IO OTHOIIEHUIO K CBETY.




Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
CurnanpHas posb cBeTa. POTONEPHOIU3M.

TemmnepaTypa Kak dkoorndeckuid GpakTop. JlelcTBre TeMieparypsl Ha opraHu3Mbl. [IoHKuI0OTepMHBIC
¥ TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE M CTEHOTEPMHBIE OPTaHU3MEI.

BnaxxHocth Kak askosormueckuii (aktop. IlpucnocoOneHuss pacTeHUil K TOANEP)KaHUIO BOIHOTO
Oananca. Kimaccudukanus pacTeHuid 1Mo OTHOIIEHHIO K BoJie. [Iprcmoco0ieHust )KHBOTHBIX K M3MEHEHHIO
BOJHOTO PEKUMA.

Cpensl oOMTaHUS OPraHU3MOB: BOIHASI, HA3€MHO-BO3/AYIIIHAS, IOYBEHHAs, TIIyOMHHAs MTOIIIOYBEHHAS,
BHYTpHOpTaHM3MeHHas.  DU3UKO-XUMHYECKHE  OCOOCHHOCTH  Cpel  OOWTaHUS  OpPTraHU3MOB.
[Tprucnocobnenns: Oprann3MoB K )KU3HHU B Pa3HBIX Cpeaax.

buonoruueckue purmbl. BHemnune u BHyTpeHHHE puTMbl. CyTOUHBIE M TOJUYHBIE PUTMBL
[IpucnocoOneHHOCTs OPraHU3MOB K CE30HHBIM U3MEHEHHSIM yCIOBHUH KHU3HU.

JKuzuennsie ¢dopmbl opranu3moB. [loHATHe O xu3HEeHHOW (opme. XKuszHeHHBIE (POPMBI pacTEHUH:
JIepeBbsi, KyCTAPHUKH, KYCTApPHHYKH, MHOTOJICTHHE TPaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIe (HOPMBI
JKUBOTHBIX: THAPOOHOHTHI, TeOOMOHTHI, a3p0OHOHTEI. OCOOCHHOCTH CTPOCHHUS M 00pa3a JKU3HU.

Bbuotnueckue paxTopbl. Buapl OHOTHYECKHUX B3aMMOICHCTBHUI: KOHKYPEHIINS, XUITHIYECTBO, CHMON03
u ero ¢opmel. [lapasurusm, Koomepamus, MyTyaaw3M, KOMMEHCAIN3M (KBapTUPaHTCTBO,
HaxJieOHn4ecTBo). Herpoduueckue B3ammopeiicTBusi (Tommueckue, Qopuueckue, Hadbpuyeckue).
3HaueHne OMOTHYECKUX B3aWMOJIEHCTBHI JJisi CYIIECTBOBaHMS OPIaHM3MOB B Cpele OOMTaHUs.
TTpuHIMIT KOHKYPEHTHOTO UCKIFOYESHUS

7.3

DKOJIOTHUECKUE XapaKTepUCTUKK mnomyisnuu. llomynsuus kak Ouonoruveckas cucrtema. Poib
HEOJTHOPOJTHOCTH Cpebl, PU3NUECKUX O0aphbepoB M OCOOEHHOCTEH OMONIOTHMHU BUIOB B (HOPMUPOBAHUH
MPOCTPAHCTBEHHOM CTPYKTYypbl momyiasuuil. OCHOBHbIE IIOKa3aTead MOMYJSLUH: YHUCIEHHOCTb,
IUIOTHOCTB, BO3PACTHAS W TIOJNOBAas CTPYKTypa, POXKIAEMOCTB, MPUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTPALIHSL.

OKomoruueckas CTpyKrypa nomyssiun. OmneHKa YUCICHHOCTH MOMYIIIIH. JJHHaMUKa MOIyIIIIY U e€
perymsiius. buotuyeckuii moteHnMan nomyssinud. MoaenupoBaHue AMHAMUKE TOMysiiuu. Kpusbie
pocTa YHUCICHHOCTH MOmyssinuu. KpuBble BbDKUBAHUS. Peryssiiius YUCICHHOCTH MOMYJSIIUA: POJb
(hakTOpOB, 3aBHCAMINX W HE 3aBHUCAIIUX OT IUIOTHOCTH. JKOJIOTHYECKHE cTpaTermd BumoB (r- u K-
CTpAaTEeTHN).

ITonsiTie 00 3KOJOTHUYECKOW HUINEe BUAa. MecrooOuTaHne. MHOrOMepHas MOJIEIb SKOJIOTHYECKON
Humr [x. .M. Xatunncona. Pa3zmepsl skonorndeckoit Humd. [loTeHnanbpHas U peain30BaHHAS HUILIH.

Bun kak cucrema HOHyJIS[I_II/IfI. ApeanLI BUIOB. Buabl U uX KU3HEHHBIE CTpaTCruu. 3aKOHOMepHOCTI/I
MOBCACHUA 1 Mnrpaunﬁ JKMBOTHBIX. Brojiornuyeckne nHBazuu YYKCPOJAHBIX BUIOB

7.4

CoolmectBa opranu3MoB. broreno3 u ero crpykrypa. CBS3M MeXIy OpraHM3MaMu B OHOLICHO3E.
OkocucremMa kak OTkpeITas cucrema (A.Jlx. Tencnn). @DyHKIMOHAnbHbIE OJOKUM OpPraHU3MOB B
HKOCUCTEME: TPOAYICHTH, KOHCYMECHTHI, pemayleHTsl. Tpoduueckue ypoBHU. Tpoduueckue Lenu U
cetu. Abnotndeckue 610ku 3kocucTeM. I10UBBI 1 MBI B 3KOcHcTeMax. KpyroBopoT BEmIecTB U OTOK
SHEPIUH B IKOCUCTEME.
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OCHOBHBIE TIOKa3aTeNH IKOCHCTeMBl. bromacca W HpoayKius. ODKOJIOTHYECKHE MUpaMUABI YHCel,
61oOMacChl ¥ YHEPTUH.

HampaprnieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccuu. 11epBUYHbBIE ¥ BTOPHYHBIE CYKLIECCHU H
UX TIPUYMHBL. AHTPOIOTeHHbIC BO3/eiicTBUSA Ha cykieccuu. KinmakcHoe cooOmectBo. buopasnooOpasue
U MIOJIHOTa KPYTOBOPOTA BEILECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

IIpuponHble 5KOCHCTEMBL. AHTPOIOI€HHBIE JKOCUCTEMBI. ArposkocucTeMa. ArpoueHo3. Pazmuuns
MEXY aHTPOIOT€HHBIMU U IPUPOJIHBIMU SKOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoackas ¢uopa u  ¢ayHa.
CuHaHTpoNH3aIMsI TOPOJCKOH (ayHbL. bromormueckoe U X03sMCTBEHHOE 3HAYCHUE arpOIKOCHCTEM U
ypOo3KocHCcTeM. 3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B
9KOCHCTEMAX.

HepeHoc OQHEPruM M BCHICCTB MEKAY CMEKHBIMH JKOCUCTCMAMMU. YcToituuBoCTh OpraHmn3mos,
HOHyJ’IﬂHI/Iﬁ 1 OKOCUCTEM B YCJIOBHAX €CTECCTBCHHBIX U aHTPOIIOTI'CHHBIX BOS}ICI‘/’ICTBI/II‘/'I

7.5

buocdepa — obuieruianeTapHas 0001049Ka 3eMII, TA€ CYIIECTBYET MIH CyLIECTBOBAJIA KHU3Hb. YUYEHHE
B.N. Bepuagackoro o 6uocthepe. Obnactu 6mocdeps! u e€ coctas. JKuBoe BemiectBo 6uocdepsl u ero
(yHKUIUH.

3aKOHOMEPHOCTH cymiecTBoBaHus Onocdepsl. OcobenHocTn Onochepsl Kak TI00aTbHON IKOCUCTEMBI.
Junamuueckoe paBHOBecue B Ouoctepe. KpyroBopoTbl BemecTB U OHOT€OXMMUYECKHE IUKIIBI
(yrnepona, a3ota). PUTMU4HOCTD siBIeHUN B Ouocdepe.

3onanbHOCTE Ouochepsl. Ilonsarue o Ouome. OCHOBHBIE OHOMBI CYIIW: TYHIpa, XBOWHBIE Jieca,
CMCIIaHHBIC U HIMPOKOJIMCTBEHHBIC JIECa, CTCIIU, CaBaHHbBI, ITYCTbIHU, TPOIIUYECKUEC JIECA, BLICOKOT'OPbA.

Knumar, pacTUTeNnbHBIN U )KUBOTHBINH MUP OMOMOB CYIIIH.

CTpyKTypa M QyHKIHS JKUBBIX CHCTEM, OIICHKA UX PECYPCHOT0 IMOTEHIMAaNa M OMocdepHbIX QyHKIMM

7.6

DKOJIOTHUECKUE KpU3HChI W WX NpuU4MHBL. BoszneiicTBue denoBeka Ha Ouochepy. 3arpszHeHHe
BO3AYLIHOM cpenpl. OxpaHa Bo3myXa. 3arps3HeHHEe BOAHOW cpedpl. OxpaHa BOAHBIX PECYPCOB.
Paspymenne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpOTIOTEHHOE BO3ACHCTBHE HA PACTUTENbHBIM M *KUBOTHBIH MHp. OXpaHa pacTUTEIBHOTO H
JKUBOTHOTO Mupa. OCHOBHBIE NMPHHLUIBI OXpaHbl npupoabl. KpacHsle kHuru. Ocobo oxpaHsiemble
npuponusie Teppuropun (OOIIT). BoTannueckue caasl 1 30010THYECKUE MApKH.

OCHOBHI)Ie TMIPUHIUTIIBI yCTOﬁQHBOFO pa3BUTHUA YyeJoBeUeCTBAa H IIPpUPOJbIL. PaLlI/IOHaHI)HOC
MIPUPOJIOTIONIL30BAHIE U COXpaHEHHE OMOJIOTHYECKOTO pa3HO00pasus 3eMiu




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA

e buomnorus. buomornueckre cHCTEMBbI U TIPOIIECCHI: YTITyOJIeHHOE
oo0yuenue. 10 knacc. TepemoB A.B., Iletpocosa P.A. OO0 «1OIL]
MHEMO3HWHA».

e buosnorus. buonoruueckue cucTeMbl U IPOLECCHI: YTITyOJIeHHOE
oOyuenue. 11 knacc. TepemoB A.B., Iletpocoa P.A. OO0 «1OL]
MHEMO3HNHA».

VY4ueOHbIe TOCOOHS TOJNBKO B QJICKTPOHHOM BHUJC.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Ncnonp3yemsriil yuntenem Y MK s peanuzanyu nporpaMMHOTO
COZlepKaHU:

e buomnorus. 10 knacc: yueb. 11t o6ieo0pa3zoBaT. opraHu3alyu:
yriyonennsiil ypoens/ [laceunuk B.B. u npyrue.; nox pexa. B.B.
[Taceunnka. — M. IIpocsemienue, 2019 r..(JIuHus xu3HN).

e buomnorus. 11 knacc: yue6. st o61eo0pa3zoBaT. OpraHu3aIui:
yriyonenHnsiil ypoens/ [laceunuk B.B. u npyrue.; nox pexa. B.B.
[Taceunuka. — M. IIpocsemenue, 2019 r. (JIunus xu3HM).

1. 3axapoB B.b. buonorus: O6mias 6uosiorusi. YriryOiaeHHbIN ypoBeHb. 10 KII.:
yuebnuk/ B.b. 3axapos, C.I'. MamonToB, H.U. Conun, E.T. 3axapoBa; noa
pen. B.b. 3axapona. — 8-¢ uza. crepeorun. — M.: IIpoda, 2020.

2. 3axapoB B.b. buonorus: O6mast 6uonorusi. YriayOaeHHbIN ypoBeHb. 11 Ki1.:
yueonuk/ B.b. 3axapos, C.I'. MamonToB, H.1. Conun, E.T. 3axapoBa; nmos
pen. B.b. 3axaposa. — 8-¢ uza. crepeorur. — M.: [Ipoda, 2020.

3. buonorus. O6mas 6uomnorus, 10 knace/ Cubornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O0G11ecTBO ¢ OrpaHHYCHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxrmmonepHoe o6miectBo «M3marensctBo «IIpocBemienuey.

4. buonorus. O6mast ouonorus, 11 knacc/ Cubornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O011ecTBO ¢ OrpaHMUYE€HHON OTBETCTBEHHOCTHIO «J[PODAY;
AxnmonepHoe odiectBo «M3aatenscTBo «IIpocBerienre»

5. buonorus: O6uas 6uonorusd. 10 kinacc. ba3oBslii ypoBeHb: yueouuk/ B.1.
Cusornazos, N.b. Aradonora, E.T. 3axapoBa. 6 —e uza., ucnp. - M.: Jlpoda,
2018 r.

6. Aradonona W1.b. buonorus: O6mas Ouonorusi. ba3ossiii ypoBenb. 10
KJ1acc.: paboyas tetpanb kK yueOnuky B.M. CuBornazosa, U.b. AragonoBoii,
E.T. 3axapoBoii «buonorus. O6mas 6uosnorus. bazoserit ypoBens. 10 kmacey /



N.b. Aradonona, B.I. Cupornazos, f.B. Korenerckas — M.: Jlpoda, 2016 —
206 c.

7. Mumaxkosa B.H. Meroauueckoe nocodue k yueonuky B.W. CuBormna3zona,
N.b. Aradonosoii, E.T. 3axapoBoii «buonorus. O6mas 6uonorus. bazoBbrit
ypoBenb. 10 kmacce» / B.H. Mumaxkosa, U.b. Aradonora, B.. CuBormazoB —
M.: poda, 2016 — 197 c.

8. bogposa H.®. buonorus. 10-11 xkmaccer. O6mias 6uomorus. ba3zossrii
ypoBenb. [loypounsie pazpadbotku. — Boporex: OO0 «Metomay», 2014 — 240
C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

CITMCOK OCHOBHBIX CaTOB, UCITOJIB3YEMbBIX B paOOTE U MPU MOATOTOBKE K
ypoKaM OHOJIOTHH:

https://resh.edu.ru/

https://interneturok.ru/

https://dnevnik.ru/teachers

http://www.edu.ru/

https://fipi.ru/

https://oge.sdamgia.ru/

https://ege.sdamgia.ru/

https://vpr.sdamgia.ru/

https://yandex.ru/maps/?clid=1945602 11=134.457784%2C48.567899 z=14
https://proshkolu.ru/

https://pedsovet.su/

https://pedsovet.org/

JI71s MOATOTOBKY K OJIMMITHAAM:
olimpiada.ru/activity/77

Bcepoccuiickas onuMmnuaga IKOJIbHUKOB
olymp.msu.ru

OnuMmnaga MKOJIbHUKOB «JIOMOHOCOBY.
pvg.mk.ru

Onumnuana «Ilokopu BopoObeBbI rOpbI»
olympiada.spbu.ru

Omnnmmuaga mkoasHukoB CIIBIY
shbo.ru

[lIxonpHas Ononoruyeckas omummnuana MI'Y
https://sochisirius.ru/

CalThl C METOJMYCCKUMH U 001IereorpaduIeCKUMHA MaTepraIaMu:
http://window.edu.ru/window/catalog Karanor Poccutickoro
ob1eo6pa3oBarenbpHOro nopraina http://www.school.edu.ru



Karanor «O6pa3zoBarenbpHbIe pecypchl cetu HTepHeT aiist 00111ero
00pa3oBaHUs

http://shkola.lv — ITopTan GecruiatHoro oopazoBaHus

denmepabHbIN HEHTP HHOOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB
http://fcior.edu.ru/

CoobmecTBo B3anmmornoMoIu yautenei http://pedsovet.su/load/103
Menunateka Beepoccutickoro natepHeT-niefconeTa http://pedsovet.org/
Y4eOHo-MeToanyeckas adopatopusi reorpadpuu MoCKOBCKOTO HHCTUTYTA
OTKPBITOTO 0Opa30BaHUS

http://geo.metodist.ru

buonorus http://sbio.info "Bes Guonorusa" - HaydHO-00pa30BaTeIbHBIN
NIPOEKT, MOCBAMIEHHBIA OMOJIOTHH U POJCTBCHHBIM HayKaM.

BupTtyansHas oOpa3oBareiabHast 1a00paTopHs
http://www.virtulab.net/index.php?option=com_content.

buonorus. DnekTpoHHBIN yueOHUK http://www.ebio.ru/index.html

Jlns moaroToBkH K onumiinaaam kpdbio.ru

["azeta «buonorus» u calT ais yuurenei «5 uay Ha ypok OHoIOTHIY
http://bio.1september.ru

["ocynapctBennsiii lapBuHoBCcKuid My3eit http://www.darwin.museum.ru
Mup KUBOTHBIX: 3JIEKTPOHHBIE Bepcur KHUT http://animal.geoman.ru
[HonynsapHas sHuukioneaus «®duaopa u payHa»

http://www .biodat.ru/db/fen/anim.htm

Penkue u ncuesaromnue ;xuBoTHbIE Poccun u 3apy0exnbst
http://www.nature.ok.ru

Bcepoccuniickas onmuMnuaza MKOILHUKOB 10 Ouosorum http://bio.rusolymp.ru
Bcepoccuniickas onmuMnuazga MKOILHUKOB 110 3KoJIoruu http://eco.rusolymp.ru
JlucTaHIIMOHHAS IKOJIOT0-0MOJIOTUYECKasi BUKTOPUHA —
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT
http://www.edu.yar.ru/russian/project s/predmets/biology

BonbIION SHIMKIONETNYECKUI U HCTOPUYECKHUH CIIOBapH OH-JIAWH
http://www.edic.ru

FlorAnimal: nopTan o pactenusix u xuUBOTHBIX http://www.floranimal.ru
3anuMarenbHo 0 6otanuke. Kusnb pactenuii http://plant.geoman.ru
OnopHo-IBUTaTENIbHAS CHUCTEMA YEJIOBEKA: 00pPa30BaTEIIbHBIA CAUT
http://www.skeletos.zharko.ru
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