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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yuebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaeparabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHussiM @I'OC COO npoduinbHbie ydyeOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepennmanmu  00ydeHUST Ha YPOBHE CpeaHEro oO0mmiero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIA BOEHHBIM JEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 337a4ax M3y4yeHus ydeOHoro npeamera «buonorus» Ha yriryOJIEHHOM YpPOBHE,
ompefeNnsieT o0s3areqbHOe (MHBApUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpUpPOBAaHHME IO pa3fenaM ¢ TeMaM, paclpelielieHue I0 KiaccaMm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3YYEHUEM OMOJIOTUU HA YPOBHE OCHOBHOT'O OOLIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpOCMATPUBACTCS  HAMNpPAaBJICHHOCTh  Ha
MOCJIEYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILIEHUS, IPECTABICHUH O 310pOBOM 00pa3e )KM3HU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOILICHHS K OKpY’Karollel mNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTUU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro rmpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHUS U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpPIKaHUS
OMOJIOrMYecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeaMer «buonorus» Ha ypoBHE cpeaHEro o0mero oopasoBaHus
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUN 00y4aromuxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOU OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, SBOJIFOLIMOHHOTO YYEHUS U SKOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIAHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Taxke MHTerpanus OUOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U D3BOJIOLUMOHHBI MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus muaHeTsl. Tak, B 10 knacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OHMOJOrMHM, 3MOPUOJIOTUU U OHOJIOTUH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3yqaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, M€, MPUHIUIIOB U MPaBUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpTraHHu3Ma, MOMYJSLuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBaHUSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOrMYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUUECKOr0 MaTepHalia B COJAEPKAHUH MPOrPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OMOJIOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEIlIEHUE BAXKHEUITNX OMOJOTHUYECKUX U KOJOTHYECKUX TPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorusp» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITIOJIB30BaTh TH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K OmpeneneéHHo obmactu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, broctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TMaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
Jabopatopun W B mOpupoae (HaOMIOJCHHE, W3MEPEHHE, HKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJicHUE OOYYaIOIUMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; T0JIH30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-JKOHOMHUYECKUMH M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodriIakTHKA WHGEKITMOHHBIX 3a00JIeBaHUl, TIpaBUja MOBEJICHUS B TIPUPOJIE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCSl HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MpOIIECCE€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTMYECKUX 3ajad, MOJCIMPOBAHUS OHOJIOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHWM;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
IPUPOIOTIOIH30BAHUH (COOITIOICHUE TTPABIII OBEICHHSI B TPUPO/IC, OXPaHbI BUJIOB,
IKOCHCTEeM, OWOChepbl), COXpaHEHHWH COOCTBEHHOTO 3I0pPOBbS U 30POBBS
OKpyXXalmux Jojael  (cobmomeHuss wMep npoduiIakTUKu — 3a00JIeBaHU,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOHOTO M TEXHOTCHHOTO XapakTepa) HAa OCHOBE HCIOJIb30BaHUS
OHMOJIOTHUECKUX 3HAHUI U YMECHHI B OBCETHEBHOM KU3HH;

CO3/JaHMe  YCJOBHWMA  JUIsi  OCO3HAHHOTO  BbIOOpa  OOydYarOIUMUCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBHUH C
VH/IMBUTYJIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMH PErHOHa.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpeaHero o0Imero oopa3oBanus, coctabiser 272 vaca: B 10 xracce — 136
yaca (4 gaca B Henenmo), B 11 kinacce — 136 vaca (4 yaca B HEZIEIIO).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEIU(UKN €ro COJEp)KaHUs M HaAIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4YaromIMXCsS B BBIMOJHEHUU MPOEKTHBIX M YYEOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TNPUKIAJHBIE M TMOUCKOBBIE HAYYHBIC HCCICHOBAHUS B
OHOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIIJIEHHOCTH, OXPAHE TPUPOIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodeer-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTMM C JIpYruUMU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CAaMOOpraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(OuoreoueHoTuyeckuii), oOuochepusiii. Ilpoueccsl, NTPOUCXOA[IINE B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus. [lonarue o 3aBucuMon u
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHW JKHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METOJIOB IIPU
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUHULIA KuBOro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIECTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. bHONOrnyeckue mnoiauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue QyHkiuu 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buonornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. Ilpasuno Yapradgda. Crpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OuoMonekyi. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpertsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopnasi padora «O0HapyxeHUE OCIKOB C TOMOIIBI0O KAYECTBEHHBIX
peaKIUii».

JlaGopaTopHasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (Tuiazmanemma). CTpykTypa ImiazMaTHdeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (Tuddy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOIUTO3:
MUHOIMTO3, (Qaronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa u QpyHKIUH
KJIETOYHOM CTEHKH PAacTEHUH, TPUOOB.

[Huromna3zma. [{uro3ons. [utockener. JIBuxkenue nuromiazMbl. OpraHOUIbI
kieTku. OnHOMeMOpaHHbIe OPraHOUABI KJIETKH: dHao1Ia3Matndeckas cetb (J11C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3auMocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['maakuii (arpanyasipHbIi) S3HAOIIa3MAaTUUECKUN PETUKYITYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kinetok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKH:  MHUTOXOHJIPUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenune W (PyHKIMHW MHUTOXOHJpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHeHmbl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBBIA MaTpukc. [IpocTpaHCTBEHHOE pPaCIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne NPOKApHUOTHYECKON KIIETKIY.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnueckas padora «/3yueHue IBUKEHUS IUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCUMUTISALINS U JUCCUMUIISIITUS — JIBE CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA W MEXaHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas dasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. IlpogykTHBHOCTH oTOCHHTE3a. BriusHue pa3nuyHbix (akTOpPOB HA
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buabsl Oposxenus. [IpomykTbl OpokeHHS M HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHHE, WK KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmymiecTBa a’pobHOTO TyTH OOMEHa
BEIIECTB Mepe aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopatopHasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

JlaGopaTopnas pabora «U3ydeHue (¢EepMEHTATUBHOTO paCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBennasi uHGopmManus U peajin3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocoMm B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsbie 3a00sieBanus YenoBeka, »KkMBOTHbIX, pacteruil. CITMJ, COVID-19,
COIMAJIbHBIE ¥ MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccusos («bigdatay)
CMpYKmMypHuiX Ouonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyute.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHTeTndyeckuii  (MMOCTMUTOTUYECKUN),  CHUHTETUYECKUH |
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JAHK — permkanwmsa. [Ipuanuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. KapuokrHe3 u HIUTOKUHE3. brosiornueckoe 3Ha4eHue MUTO3a.

Perynsuuss murornueckoro uukia kietku. [Iporpammupyemass kieTtodyHas
ru0esb — arnomnTos.

Kinerounoe sanpo, XpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeiu xiemox. «L{ugposas
K1emKay — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlaGopaTopnasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OTHOKJIETOUHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
poTucThl. KoNIOHMaIbHbIE OPraHU3MBL.



B3anMoCBs3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. 'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PACIIOJIOKEHUS TKAHEW B OPraHax PACTCHUM.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: SIUTEIMAJIbHASL,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CHUCTEMBI OPTaHOB XUBOTHBIX U 4esloBeKa. ODyHKIIMA OPTAaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH ckeneT. CTpOeHUE U TUIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHUE MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  kMBOTHBIX.  BHyTpumoisioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTHL U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLHUOHHbIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprasbel BbiaeneHus. @OuiabTpamus, CEKpeuus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTEIBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepuil ¥ UCTHI MPOCTEHIIKX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3aMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHl OPraHu3MOB. Posb BpokIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTts M perymsanus |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOUHBIX OpraHu3MoB. Takcucsel. PazapakxuMocCTh U peryisiuus y pacCTeHUN.
PocTtoBbie BelecTBa U X 3Ha4EHUE.

HepBHasi cucrema u pediekTopHas peryjsiius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMONUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHENbI TOJIOBHOTO MO3ra IO3BOHOYHBIX JKHUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbpHas peryisiuus W >HAOKPUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKa.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['mnoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOeHUE
HaceKoMbIx», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JNUCTOBON IUIACTUHKN», «TKaHW >KUBOTHBIX», «CKEJEeT YeI0oBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurensHas cucreMa», «OHIOKpPUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Ammynuter»,  «KuiieyHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOnUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU



HACEKOMBIX, WTJIOKOXUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHHUU, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AelcTBrUeM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEeH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  IOYKOBaHHWE, CHOPYJISALUA,
dbparmeHTaiys, KJIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie KieTkH, wian rameTtel. Meio3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KA3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKEe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE PA3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opooaenue. brnacmyna, munol
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsiuus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpUOHATbHAS WHAYKIUSA).
3akiagka IUIaHA CTPOEHHUS JKMBOTHOIO KakK pPE3ylbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYeckoe 3HA4YE€HHE NPSIMOr0 M HENPSMOTo
pa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOPUOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U uesioBeka. [lepnoasl oHTOreHesa uenoBeka. CtapeHue u CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuidl. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3oBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoliHOE
OIIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHnil. OOpa3oBaHUE U PA3BUTHUE CEMEHHU.

MexaHu3Mbl peryJsalud OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpaMuA

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXKEHUE XJIaMHIOMOHAAb», «Pa3MHOXEHWE 3BIJICHBDY,
«Pa3zmHOxeHue runpel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humny,
«Pa3zButne narymkw», «/IBOMHOE OIUIOAOTBOPEHHE Y ILBETKOBBIX PACTECHUI,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [IUKI MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK |
CIIEpMAaTO30UI0B, MOJENb «L MK pa3BUTHS JISTYIIKW.

JlaboparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUSA BBICHINUX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pa6ots H. K. Konsiiosa, H. . Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUHOPUIBI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbI ~ T€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®wmnuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUSY.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBelii 3akoH MeHuens — 3aKOH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIuIeHUs NPU3HAKOB. l{uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

AHanuzupytoniee ckpempBanue. [[poMeKyToOUHbIN XapaKTep HaclieI0BaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacJieJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre 0OCHOBBI JUTHOPUIHOTO CKPEIIIBAHUS.

CuerieHHoe HacienoBaHue npusHakoB. PaGotel T. Moprana. CuemieHHoe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXAYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAEIEHUS MoIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbIA MOJ. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoB, CHETIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, ’KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MONIOTMYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIHUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«ClemIeHHOe Hacle0BaHUE TPU3HAKOB Yy Apo30oduibl», «l'eHeThka moJiay,
«Kapuotun uenoBeka», «Kapuotun npozodwib», «Kapuotunm mnTUILBDY,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasus
rHOpUJIOB TIEPBOTO TIOKOJICHWSI M PACIICIUICHUS TMPU3HAKOB, MOJENb JUJIA
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJAEIb JIA



JEMOHCTPALlMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MuKpornpenapar: «Jlpozodumnay.

IIpakTuyeckas padGora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE MpPHU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
Moau(UKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUU
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJJTHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTallMHh. SoepHble W
HUToIIa3MaTuyeckue Myrtanud. CoMaTUYeCKUE U MOJOoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHsI MyTanuid. MyTareHpl ¥ WX BIMSHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJIEACTBEHHOCT.

Onucenemuxa U INUSEHOMUKA, PpOIb INUSEHEMUYECKUX (OAaKkmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupl u  cxembl: «Bugasl usmeHumBOCTHY», «MoaudukanoHHas
U3MECHYHUBOCTDY, «KomOnHaTHBHAas W3MECHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JI€BaHUS YeI0BEKay», « Bumbl myTammiiy.

OO6opyoBaHue: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(UKAIIMOHHON W3MEHUYMBOCTU. [locTpoeHue BapualMoOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas padora «Myranuu y apo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uyenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3Y4YEHHsT TEHETMKM  YEeJOBEKAa: IEHEATIOTMYECKHU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a001eBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJe3HM 4YesoBeKa. boJie3HM C HACleACTBEHHOM MPepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHUYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHETUYECKOe KOHCYJbTHUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun 4denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JomecTuKanus U ceeKuus. 3apoKJICHHE CEEKIIUU U JOMECTUKAIIUU. Y YCHUE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpa3us KyJIbTYPHBIX
pacteHui. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEACTBEHHOW U3MEHYMBOCTHU
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYJIbHBIM. ITarbl KOMOUWHAIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomouHanTHBIX JIHK 17151 mosmydeHust ICXOIHOTO MaTepuaia Jijisi CeJIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brmuskopoicTBEHHOE — CKpemmMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTOpuAuHT. ['erepo3uc w ero mpuumHbL. Vcmomab3oBaHue
retepo3uca B cenekiuu. OtnanéHHas rudbpuamuzanus. [Ipeogonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBOIOYULY.

CoxpaHeHure U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JaHUs HOBBIX COPTOB M THOPHJIOB CEIbCKOX035HCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
cywecmseyomux U co30aHus HOB8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIeO08AHUL, NepedoBblX Uoell U
NnepCcneKmuBHbIX MexHON02U.

JdeMoHCcTpaMu

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTenui», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHast pabdora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN».

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKcKRypcusi «OCHOBHBIE METOJbl U JOCTHUKEHHS CEJIEKIIMU PACTEHUU U
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIM YyYaCTOK, B TEIUIMYHOE XO3SAWUCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCHUTETA WIK HAYYHOTO [IEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOjIEMe. Mukpoouosornuecknii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
TexHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B PUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJlCKUMH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Fcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTAUU SIAEP KIIETOK.



Texnonoz2uu 0300posieHus, KyITbmusupo8anus U MUKPOKIOHATLHO20 PASMHOICEHUS]
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpancezennvix opeanuzmos.
JIOCTHKEHHUSI ¥ IEPCIIEKTUBBI XPOMOCOMHOW ¥ TEHHOW MHXKEHEPUN. DKOJIOTHYECKUE
U 3TUYECKUE MPOOIEeMbl TeHHON MHKEHEPHH.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbf. VCIONb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnxeHepuss g pa3pabOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEeW COUETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHMHTA U cKadoIauHra
JUIS PELIeHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI0 00€CredeHUs] KOMOMHHPOBAHHON
3amuTel OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «/cnonap3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HUHXEHEpUs».

JlaGopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTHyeckas padora «llorydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

IkcKkypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHUYECKOE MTPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE 3BOJIONMUOHHBIX NpeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HaydHas aedarenpbHocTh Y. JlapBuHa.

JIBr>Ky1Me CUiTbl 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BbICOKasi UHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunterndeckorr Tteopuu sBomonuu (CTD). HelTpanbhas
Teopusi 3Bomtonuu. CoBpeMEHHas JBOJNIOLMOHHAS  Ouosiorus. 3HayeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosoe, Y. lapBun, C. C. YerBepuxos, 1. U. HImansraysen, Jx. Xonnein, . K.
benses.

Tabnuib! u cxemsl: «Cucrema sxuBoit mpupoasl (1o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®Dopmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHUHA. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHooH/a TOMYJSUUUA KAaK 3JIEMEHTAPHOE 3BOJIOLHMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljiesiel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm b6ymouinounozo eopaviuika. CHUdCeHUe 2eHemuyecKko2o pazHoobpa3usL:
npuyunsl u cnreocmsus. llposenenue s¢pgpexma opetigha eenog 6 6ONLUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus TIOIYJISLIUM: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIIOLUU.
Bo3HuKHOBEHKE NPUCTIOCOOIEHUI Y Opranu3MoB. ApoMop(}o3bl U UANOAIANITALIUH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPO3BOJIIOIMK. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl (OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usI.



Pouib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHHUS
OounopaszHooOpazus. MUKPOIBOMIONMS U KOABOJIOLMSA MApasUTOB U UX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMu

[Toptpetsi: C. C. UerBepukos, 2. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «JIBuxyiume
CWJIBl ABOJIIOIUNY, «IKOJOTHYEcKass M30JSAUs MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHUIIBI JAyPCKOiD,
«ITonmysIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema IeHCTBUA
€CTECTBEHHOTO 0TOOpay, «PopMbI OOPHOBI 32 CYLIECTBOBaHHEY, «HIyCTpUAIbHBIHI
MenaHu3M», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipemynpexnaronias OKpacka >MXUBOTHBIX», «PU3HOIOTUYECKUE
apantaiun», «lIpucnocoONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanHus», «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKOJIOTUYECKOE BUA000pa30BaHUE BUAOB CHHUIL, «[lomumimouasl pacteHHiD»,
«KamycTHo-peneunblit THOpHUITY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJIECHUM, Yydelia ITUILl U 3BEpel pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJM3KUX BHJIOB, OOpPa30BaBIIMXCS PA3NUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOP(OIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOuMs U €€ pe3yabTaThbl

Metonbsl W3ydeHUS MaAKpO3BOMIONMU. [lalleOHTOIOrMYECKHE  METOMBI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl U (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduyeckue obnmactu 3emuu. Bumbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONIOrHYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YyUEHUS
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PHIIOT€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [Ipunyun cmensvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, @. Mrosiep, 3. ['ekkeb.

Tabmuupbl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «PuHunoputh»,  «CemMeHHBIE
nanopoTHUkn», «buoreorpaduueckue 30HB 3eMin», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HadanpHbple cTaguu >3MOPUOHAIBHOIO PAa3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbD), «PyIHMMEHTHI,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHbIC
HaITpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUY HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HaydHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlI€HUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpoBepkeHHe onbiTaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnYecKux BemecTB n3 Heoprannudeckux. Omeir C. Mumrepa m I'. IOpwm.
O6pazoBanue noaumepoB u3 MmonomepoB. Koaneparrnas runote3a A. V. Onapuna,
runore3a mnepBuyHoro OynwoHa JIk. XongeiHa, TreHeTHYeckas rumoTe3a [.
Ménnepa. Pubosumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOJIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoIOrMYecKas MIKaia: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tamnbl OpraHM4ecKoM »HBOJIOUMU. [losBIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue sykaproT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKIACHHE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoMCXOXIEeHHE IIBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentwinil. [IpoucxoxnaeHne MIEKONUTAIONINX U
nturl. [lpuanun xmodeBoro apomopdoza. OcBoeHne O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30i, Me3030H, KaiiHo30i. OO0111ast XapaKTEPUCTUKA KJIUMaTa U Te0JI0THYECKUX
npoueccoB. [losiBieHnEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBIX BbIMHUpaHHUil. COBPEMEHHBIN 3KOJOTHYECKUN KPHU3HC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnannanuanw, JI. I[Tactep, . 1. Meunukos, A. W.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  3BOMIOUUM», «['€OXpOHOJIOTMYECKasT — IIKaJiay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOLUNY», «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoab», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llanmopoTHuku», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiObl», «3emMHOBOAHBIEY, «lIpecmbikarommecs,
«lItnupyy, «Miekonuratomme», «Pa3BuTre )Xu3HU B apXeUCKOU 3pey», «Pa3Butue
)KU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHu4eCcKoro Mupay.



O6opynoBanue: repObapuu pPACTEHHW pa3IWYHBIX OTHAEIOB, KOJUICKITMH
HAaCEKOMBIX, BJIAKHbBIE MTPENapaThl > KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4deJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHMYECKHX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbIToB Muiiepa—
FOpu 1o n3ydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnuMcaHuWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yuyeHue OCOOEHHOCTEH CTPOEHUs pacTEHUI
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO Il AHTPOTIOJIOTHH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKIACHUM 4eIoBeKa. PenurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTEIIbHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHUeckre. OTanyus 4enoBeKka OT KUBOTHBIX. [IpsIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((pakToOpbl) aHTPONOreHe3a: OMOJIOruYecKue, COllualbHbIE.
CooTHolIEHNE OMOJOTUYECKUX U COLMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJNM aHTpoIOreHe3a. PaHHHME YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIIHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JOIe. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS 0Py Tpyaa. UenoBek NpsAMOXOASIIMN U IEPBBIN BBIXO JIFOAEH 32
npeneinsl Appuku. YenoBek reifienboepreckuil — o0 npeiok HeaH 1epTaabCKOTro
YEJIOBEKa M YEJOBEKa PasyMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBeK, OCBOEHHE KOHTHHEHTOB 3a npenenamu Adpuku. Ilaneoreneruka u
NajeoreHOMHKA.

DBOJIONUS COBPEMEHHOTO 4esnoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTanuvoHHbBIN Tiponiece u moauMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(pQPeKT oCHOBATENs» B MOIMYJSIIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux pac. HayuHas  HECOCTOSITEIBHOCTh  pacH3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHI0 U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapable  MeTojbl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  OBOJIOLMOHHAs ~ QHTPOINOJOTHS W IMAJICOAHTPOIOJIOTHUS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToJIbl aHTPOIIOJIOTUNY, «I 0JIOBHOW MO3I YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/lenrucoBckuil yenosek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «Talbl HIBOJIOLUHN YEJIOBEKA», «Pacel yenoBeka.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(POJIOTUYECKUMU U OHMOJEHCKUMHU CIO)KETaMU TPOUCXOXKICHHSI YeslOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
Yyepera 4eJI0BeKa U Yepera IMUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIHN TOpPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «lV3yueHne o0COOEHHOCTEW CTpPOEHUS CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C NMPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallil YeIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Kalollei cpeaoi

3apoxaeHue U pa3BuTHe 3kosioruu B Tpynax A. 'ymOonsara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
NpUpOAHBbIE W JlabopaTopHble. MoJeaupoBaHre B HKOJOTUU. MOHUTOPHUHT
OKPYXAaIOIIeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YEIOBEYECTBA C MpUpOAor. DPOopMHpOBaHUE
DKOJIOTHYECKOHN KYJIbTYPbI U SKOJOTHYECKON I'PAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynee, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojJormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTraHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pPaCTEHHMII M JKMBOTHBIX II0 OTHOWICHWIO K cCBeTy. CHrHaJbHas poOJIb CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormdeckuid ¢aktop. IlpucrnocoOnenuss pacTteHul K
NOJIEpKaHUI0 BOJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3MYIIHAS, MMOYBEHHA,
riyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xuMuYeckue
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJuYHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM M3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl opranu3mMoB. [lonsTue o xu3HeHHou Gopme. JKuzHeHHbIE
dbopMbl pacTeHHMl: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KHUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckue dakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHIIHS,
XHUIIHUYEeCTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJecTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOJECHCTBUN [UIsl CYILIECTBOBAHUS OpPraHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmupl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBOH CHEKTPY,
«OKOJIOTMYECKNE TPYIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DH3MOIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bHOJOrMYECKHE PUTMBIY,
«OKu3nennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTEMAa XBOWHOro jecay, «llenmn nuranusy,
«XHIHAYECTBOY, «ITapazutuzm», «KonkypeHuus», «Cumouo3»,
«KommeHncanuzmy.

O6opynoBanue: repbapund pacTEHUHW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOApUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl TaHHBIX IPYMI, KOJUIEKIUHU KUBOTHBIX, OOUTAIOIIUX B pa3HbIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloMIUX dYepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIIMUX B PA3JINYHBIX OMOTHUECKUX B3aUMOJACUCTBUSX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauuss  Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TOKa3aTeaud NOMYJSLUWN: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckas CTpykrypa nomyiasuud. OLieHKa YUCIEHHOCTH MOIYJISILUH.
JluHaMyKa MONMyJSUU U €€ peryisiuus. bHOTHYeCKMi NOTEHLMA MOMYJISLIHMH.
MopnenupoBaHue AMHAMUKY ronyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perynsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-cTparerun).

[TonsitTue 00 »Komorvyeckoil Huie Buaa. MectooOutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bun kak cucrema nomyisiqui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MWIpaluid KUBOTHBIX. buonormyeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaMu

[Toptper: Ix. . XaTunHCOH.

Tabmupl W cxeMbl: «OJKOJIOTUYECKUE XapPaKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa IomyJsinuw», «Bo3pacTHele  mupaMubl
nonyiasauun», «CKOpPOCTh  3acelieHHs IOBEPXHOCTH 3€MJIM  PAa3JIM4YHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K paCCEIICHUION.

Tema 9. Jkosnorust coodmecTB. IKOJIOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHAIbHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKHU
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoAyKIus. DKOJIOTHIECKNE
NUpPaMUJIBI YKcell, OnoMacchl U SHEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCMM W HMX MPUYMHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnnmakcHoe cooOmectBo. bropaznoodpasue u nmoiaHoTra KpyroBopora
BELIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuns
MEXy aHTPOIIOT€HHBIMH U MPUPOJHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonorumdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmbi 6030eticmaust 3a2pA3HeHUll Pa3HbIX MUN08 Ha CyOOpeaHU3MeHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmesusi. MeTo0IoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaMu
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CTpykTypa  OumoneHo3a»,  «IOKocHCTeMa

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IpyIIIBI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTaHus (macTOMWINHAs, JACTPUTHAs)», «ODKOJOTHYeCKas TMHUpaMuia YHUCE»,
«OKonorudeckas mupamMua OMOMAacChl», «IKOJIOTHYECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHoBIEHHE Jieca MOce
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3e», «[Ipumepsl ypOosKkocucTemy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcusi «IKCKypcHsl B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJI0JIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IDKCKYpCHUsl B arpo’KOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000Jjiouka 3€MJIM, T/I€ CYIIECTBYET WIH
CYIIIECTBOBaJIA XKU3Hb. PazBuTHe npejcTaBieHuit o onocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uochepe. Obmactu 6mocdeps! u €€ cocran. JKupoe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouocdepsl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB Y OMOTEOXUMHYECKHE UKJIIBI (YTaeposa, a30Ta). PUTMUYHOCTH sSiIBICHUH B
ouocdepe.



3oHanbHOCTHL OHMocdepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOWHBIE JI€Ca, CMEUIAHHBIE W IIUPOKOJMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCThIHU, TPOITUYECKHE JIECa, BEICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAaa 1
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpUpoOe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBanue: repbapun pacTeHUIN pa3HbIX OMOMOB, KOJUICKITUU )KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHl W WX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpsisHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3mMeHeHne KkiuMmara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie xkHuru. Oco0o oxpansemblie mpupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUSL UYEIIOBEUECTBA W MHPHUPOIBI.
PanmonanpbHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3BuTrie METOJIOB MOHUTOPUHTA PAa3BUTHUS OMNACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemol, obecneyugaroujue O00OCmyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHogbl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsasHeHue ruapochepbn,
«3arpszaenue nouBb», «[lapaukoBbiit addhexT», «Ocobo oxpaHsieMbie MPUPOTHBIC
TeppuTOpun», «MOAEIH YIIPaBIIEeMOTO MUPAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUNW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUT'M peTrnoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNICHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OHOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOIOTUUECKOU KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JInyHOCTHBIE PE3yJIbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3UIUMK JIMYHOCTH, MNATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaroUIEn Ccpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOEKTOB, PENIEHUHM Yy4eOHBIX M TMO3HABATEJNbHBIX 3a/a4y, BbHIOJIHEHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSMU, KYyJIbTYPHBIMH IIEHHOCTSIMH 1
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYPYy, IPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



FOTOBHOCTh K CaMOBBIPQXEHHUIO B PA3HBIX BUJIAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBINA PEIKUM
3aHSATHH W OTHObIXa, peryiaspHas (u3nyeckas aKTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (hPU3UUYECKOMY U
MICUXUYECKOMY 370pPOBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalHsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOACH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOM M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cdepaMm NpodhecCHOHANIBHON ACSITENIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  peaau30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pELICHUS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBIC TTPU NU3YUECHUU OMOJIOTHH 3HAHMUSI
W yMEHUS TIpU PEHICHHH TPoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, TPUHOCAIINX BPEA OKPYKAOLIEH NPUPOTHOU
cpele, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJOTUYECKHUE TOCIEICTBHS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U TIO3HAHUS MUPA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUU MpolIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOJIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHONH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh MOJIydaeMble 3HAHUS JJIS aHalu3a H
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble g (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)XKarouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIN (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccienoBanue, HabJoIeHne, U3MEpPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATBLHOM
KOMITETCHIINA ~ OOYYarOIINXCS; CIMOCOOHOCTh  OOYYalONIUXCS — HCIIOIh30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUpPOBaHbl [O3HABATEbHBIE YHUBEPCAJIbHbBIC
y4yeOHbIe JEHCTBUS, KOMMYHHUKATHBHBIC YHHBEpCaJbHbIC YydeOHbIC JEHCTBUA,
peryJsiTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUSI, COBMECTHAS IEATEIbHOCTD.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUSI TMPOTPAMMBI CPEIHErO OOIIEro
o0pa30BaHus JOJKHBI OTpaXKaTh:

OBaaneHue YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABaTeJbHBIMH
AEeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBHUS:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHUHM 3HAHWK TPHUEMBI JIOTHYCCKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIpENCNATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTU C TTOCTABICHHBIMU LIETISIMU;

WCITI0JIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJICHHM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPacCMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBSA3€Hi W OTHOIIEHWH B W3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
UCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBUSX PEAIBHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE pELICHHs 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/CTaBICHUS, KPUTUUECKU OLIEHUBAThH
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOIBI MPU TOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OIBIT MCHOJb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYIIECTBY OOCYKIaeMoil TeMmbl (YMEHHE 3a]aBaTh
BOTPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBepOaJbHbIE CpEACTBA OOIICHHS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI,

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaTbHOU
paboThI MpH pEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJIECHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YJieHA KOJUICKTHBRA,;

OpUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAX/I0I0 yYaCTHUKA KOMaH/Ibl B 00U
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBUSX M MOCTYIKAax IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U JKU3HEHHBIX CUTyalUAX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI pedIeKCUU IJi OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:
IPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEP)KAHHUS Y4eOHOro mpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHust  oOydaromuxcst  Owonormu. OHH — BKIIIOYAOT:
cneruuyecKkue it OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETALMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4YeHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI U  pEUHIeHMH TOpoOJIeM  palMOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIaJIE POCCUICKUX U 3apyOEeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnetounast teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHI ), 3aKOHBI (€IMHO0Opa3us
MIOTOMKOB TE€PBOr0 MOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUM, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPALLEHUSI SHEPTUU, OpOKEHUs,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIILHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3UCa, HUCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKUUSIMH, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXIY 3Tarnamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
JTamaMu SMOPUOHATBHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl OKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIEyeMbIMU OMOIOTHUECKUMHU MPOLIECCAaMU U SIBICHUSAMH, JACTIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh THUIIOTE3bl, MPOBEPSITh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJdWMYHO  TPEJACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
o0acTy GMOJIOTUU U MEAUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHHE T€HOMA U CO3/JaHle TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHalbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'O XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH TIpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 11
KJacce NOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHUX
mpoOJeM dYelnoBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOIIOIH30BaHUS, U B ()OPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEeNIeNICHUs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATaloUMX ONOJIOTMYECKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Oumocdepa), OHOIOTUUECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMA,
MCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIICIOBAHUAX KUBBIX 00BEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM M Ouocdepbl, CTaOWUIU3UPYIOIIETO, JBMXKYILIETO M Pa3phIBAIOIIETO
€CTEeCTBEHHOTO 0TOOPa, aJUIONMATPUUECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHMUs,
BIIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIPaBICHUMN
ABOJIIOLINH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3U MEXIY MPOIECCAMU HBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaMHU Pa3IMYHbIX KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpelie oOMTaHUs, aOMOTHYECKHMX M OMOTHYECKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, CAMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI U YEIOBEUYECTBA,

YMEHHUE pemaTh OMOJOTUYECKHE 3aa9H, BBISBISITS IPHUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThI, COOMHOAATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe Mo OHOJOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YeJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CHOCO0aX MpeaoTBpaIICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHaIbHON
JeATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEIbCKOTO XO3SCTBa, MHUIIEBON
MIPOMBITIUICHHOCTH, YTIYyOJIATh TO03HABATEIBHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  MNpodeccuu U MPOJOJIKEHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
1 BxoaHol KOHTpOJIb. brosorus kak Hayka 2 1 https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI U MX H3Y4CHHE 3 https://m.edso0.ru/7f41¢c292
3 buonorus kinetku 0.5 https://m.edsoo.ru/7f41¢c292
4 XHUMHYECKash OpraHU3alMsl KICTKH 13 1 https://m.edsoo.ru/7f41c292
5 CrpoeHure 1 GyHKIMH KIETKA 10 1 https://m.edsoo.ru/7f41¢c292
6 Obmen BemecTs 1 MPEBPALIICHHC SHEPTIH 10 1 1 https://m.edsoo.ru/7f41¢c292
B KJIETKE
H
7 aCHeHCTBeHIfaﬂ HHGOPMALLHS 1 9 1 0.5 https://m.edso0.ru/7f41¢c292
peanu3aius e€ B KJIeTKe
8 JKU3HEHHBIH UK KIIETKA 6 1 1 https://m.edsoo.ru/7f41c292
Kontponbnas padota o uroram |
9 TOJTYTOJIHSL. 17 2 1.5 https://m.edsoo.ru/7f41c292
Crpoenue U pyHKIIUN OpPraHU3MOB
10 Pa3MHOXeHHE U pa3BUTHE OPraHU3MOB 10 1 15 https://m.edso0.ru/7f41¢c292
11 T'eterinia — Hayka o HaC/EACTBERHOCTH 1 3 0.5 https://m.eds00.ru/7f41c292
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 23 1 https://m.edso0.ru/7f41¢c292
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 1 https://m.edsoo.ru/7f41c292
14 I'enetuka yenoBeka 1 0.5 https://m.edsoo.ru/7f41c292
15 Cenekuust OpraHu3MOB 1 1 https://m.edsoo.ru/7f41¢c292
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[Ipomexxyrounas arrecranus.

16 BHOTEXHOJIOrUS U CHHTETHYECKAS 8 https://m.edso0.ru/7f41c292
OunostorHst
17 PesepBHOe Bpems 1 https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 136 13

I[TPOTPAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoTshI padoThI
pecypcsl

1 Bxopnas koHTpOsBHAs paboTa. 4 1
[ToBTOpenue uzyuennoro B 10 kiacce

2 3aposenue Hup ASBITHE OBOOMHOMHBIX 9 1 https://m.edsoo.ru/7f41cc74
Ipe/ICTaBICHUN B OHOJIOTUH

3 MUKpOIBOIIONHS U €€ Pe3yIbTaThl 15 1 2 https://m.edsoo.ru/7f41cc74

4 MaxkpodBOJIIOIHS U €€ Pe3yIIbTaThI 10 1 https://m.edsoo.ru/7f41cc74
1T

5 POHEROAVICHIE 1 PASBITHE A Ha 16 1 15 https://m.edso0.ru/7f41cc74
3emie
KonrponbHas padora no uroram |

6 nonyronaus. [IpoucxoxaeHue yenoBexka — 19 2 1 https://m.edsoo.ru/7f41cc74
AQHTPOTIOTCHE3.
DKOJIOTHSI — HAyKa O B3aMMOOTHOILICHUSX

7 OpPraHU3MOB U Ha/IOPTaHU3MEHHBIX CUCTEM 3 1 0.5 https://m.edsoo.ru/7f41cc74
C OKpY2Karolleu cpeaou
OpraHu3smbl 1 cpejia OOUTaHUs 18 1 1.5 https://m.edsoo.ru/7f41cc74
DKOJNOTHUS BUIOB U TOIMYJISIIIHIA 5 0.5 https://m.edsoo.ru/7f41cc74
3 0 e

10 KOTIOTHE COOBTECTE. JKONOTHACCIHE 13 1 0.5 https://m.edsoo.ru/7f41cc74
CHCTEMBI

11 buocdepa — riiobdanpHas SKocucTEMa 5 1 https://m.edsoo.ru/7f41cc74

12 UYenoBek 1 OKpy’KaroIas cpeza 14 1 https://m.edsoo.ru/7f41cc74

13 [TpomexyTOoUHas aTTacTallUs. 4 1 https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74



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

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC

Ne KoaunuecTB KTPOHHBI
Tema ypoka 0JIUYeCTBO = JJIEKTPO e undposbie

n/n 4acoB oOpa3oBaTejibHbIE pecypchbl
https://lesson.academy-

1 buosorus kak KOMIUIEKCHas HayKa U 1 content.myschool.edu.ru/lesson/5¢523154-

" Kak 4acTh COBPEMEHHOIO O0IIECTBA 8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-

2. gpaKTquCKoe 3HaquI:Ie 1 content.myschool.edu.ru/lesson/c45176a3-

MOJIOTMHCCKUX SHAHIN 2766-4ff7-b293-4b9d940ff6de
https://lesson.academy-

3. XKussble cucTembl 1 UX CBOICTBa 1 content.myschool.edu.ru/lesson/4e8b5cdb-
f414-40a6-9aed-638dd73a0475
https://lesson.academy-

4, YPOBHCBAs OPraHU3AIMS KHBLIX 1 content.myschool.edu.ru/lesson/15bc113d-
chcreM cab1-4730-8ca3-8c3862¢30f75
N3ydeHune KuBbIX CUCTEM U
npoueccos. [Ipaktuyeckas pabora

5. | «lMcnonp3oBaHue pa3inyHbIX 1
METOJIOB IIPYU U3YYEHUU KUBBIX
CHCTEM»

https://lesson.academy-

6. VIcTopHs OTKPBITHS M M3YUCHM 1 content.myschool.edu.ru/lesson/070c3elb-
KJICTKH ed0e-4857-8b6e-d5758080a098

https://lesson.academy-

1. CoBpeMeHHas KJIETOYHasi TEOPUs 1 content.myschool.edu.ru/lesson/070c3el1b-
ed0e-4857-8b6e-d5758b8ba098

Metoasl MOJIEKYJIIPHON U KJIETOYHON
8 6uosoruu. [IpakTuueckas padora 1
" «M3ydeHne METOI0B KJIETOUHOU
OHOJIOTHI»
https://lesson.academy-

9. OCObEHHOCTH XUMHICCKOTO COCTaBa 1 content.myschool.edu.ru/lesson/f0169498-

KIICTKH 8927-400e-81h5-27a76afed81b
.« https://lesson.academy-

10. Boxa u e€ pors 5 1 content.myschool.edu.ru/lesson/f0169498-
KUSHCACHTCIIPHOCTH KIICTKH 8927-400e-81bh5-27a76afed81b

https://lesson.academy-

11. MunepanbrbIe BemecTsa i ux poss B 1 content.myschool.edu.ru/lesson/f0169498-
KIIeTKe 8927-400e-81h5-27a76afed81b
buonornueckue MMOJIMMEPHI. benkwu. https://lesson.academy-

12.  Cocras 6enxoB. CTpoeHue u 1 content.myschool.edu.ru/lesson/0215437a-
Crtpykrypsl 6enka. JlabopaTopHas https://lesson.academy-

13.  pabora «O6HapyxeHHE OEIKOB C 1 content.myschool.edu.ru/lesson/0215437a-
HOMOIIBIO KAYECTBEHHBIX PEAKIIHIN 0f2e-4c47-8760-2a9e2f77c89c
CgoiictBa 6enkoB. Kimaccudukarus https://lesson.academy-

14. Genkos. buonoruueckue GyHKIUH 1 content.myschool.edu.ru/lesson/0215437a-

0€eJIKOB

0f2e-4c47-8760-2a9e2f77¢89c




VYrieBoibl, UX CTPOCHHUE U CBOMCTBA.

https://lesson.academy-

15. content.myschool.edu.ru/lesson/7248ccfd-
Bronoruyeckue GyHKuuM yriesoaos 3595-44e2-9ead-a15ec719c673
Jlunuael, ux CTPOCHUEC U CBOICTBA. https://lesson.academy-

16. Knaccudukanus JTUIuaI0B. content.myschool.edu.ru/lesson/7248ccfd-

https://lesson.academy-

17. gymeHHOBHe kucnorel. IHK m PHK. content.myschool.edu.ru/lesson/3b18d58d-

0CTaB HYKJICMHOBBIX KHCIIOT 51ee-43ba-9b17-45c9608fa382
https://lesson.academy-

18. Crpocnue I/IHfillgonorI/IquKHe content.myschool.edu.ru/lesson/3b18d58d-
bymm 1 51ee-43ba-9b17-45c9608fa382

https://lesson.academy-

19. Crp OeHHei);ﬁ?H H GHONOrHECKHE content.myschool.edu.ru/lesson/3b18d58d-
bynximm 51ee-43ba-9b17-45c9608fa382

https://lesson.academy-

20. AT® u npyrue opranuicckue content.myschool.edu.ru/lesson/3b18d58d-
BCLICCTBA KICTKN 51ee-43ba-9b17-45¢9608fa382
O000I11IeHIE U CUCTEMATU3AIUS

21. 3HaHMi 10 TeMe « XUMHYECKas
OpraHu3alMs KICTKW)

https://lesson.academy-

22. THne kierok. OCO6CHHOCTHU content.myschool.edu.ru/lesson/a9152604-

CTPOCHUSA NPOKAPHUOTUICCKOUN KIICTKH 585b-4bf9-923¢c-d6a9d6847d3f
- https://lesson.academy-

23. Crpocnue ayKapHOTH%eCKOH IICTKH. content.myschool.edu.ru/lesson/86¢00dc3-
[Inazmarnyeckas memOpana 4fd0-40aa-b7ec-3de0a656¢cf42
Kinerounas crenka. JlabopaTopHas — g

ps://lesson.academy-

24. pabora «Hccneoranne M1asMONH3a content.myschool.edu.ru/lesson/86¢00dc3-
U JICTIIa3MOJIN3a B PACTUTEIbHBIX 4£d0-40aa-b7ec-3de0a656cf42
KJIETKaX)»

Hurommasma. Lluto3omns. LluTockener.
JIBIDKEHHE IUTOIIa3MBI. https://lesson.academy-

25. JlaGoparopHas pabota «3y4yeHune content.myschool.edu.ru/lesson/86c00dc3-
PaCTUTENBHBIX KIETKaX»

https://lesson.academy-

26. OnHoMeMOpaHHbIE OpraHOM LI content.myschool.edu.ru/lesson/86c00dc3-
KJICTKH 4fd0-40aa-b7ec-3de0a656cf42

https://lesson.academy-

27. TlomyaBTOHOMHBIE OPTAaHOUIBI KJIETKH content.myschool.edu.ru/lesson/86c00dc3-
4fd0-40aa-b7ec-3de0a656¢cf42
https://lesson.academy-

28. HemeMOpaHHbBIE OPTaHOUIBI KIETKH content.myschool.edu.ru/lesson/86c00dc3-
4fd0-40aa-b7ec-3de0a656¢cf42
https://lesson.academy-

29. Ctpoenue u QyHKIIUH sSaApa content.myschool.edu.ru/lesson/0810f15f-
a477-4c70-9f41-1270516b7afl

CpaBHHTENIbHAS XapaKTEPUCTUKA

30 | MIETOK OYKapuOT. JlabopaTopHas

pabota «M3yueHne cTpoeHus KIETOK
Pa3IMYHbIX OPraHU3MOBY




O0001IeHrEe U CUCTEMAaTU3 AU

31. 3Hanwmii no reme «CTpoeHUE U

GYHKIMH KICTKH»
https://lesson.academy-
A _ p y
32. CCHMHM%HH M IHCCHMILIATGA — JIBe content.myschool.edu.ru/lesson/cdc6b0d2-
CTOPOHBI OOMCHA BCIIECTB 866f-4235-9168-ceea5el24e55
https://lesson.academy-
O} .
33. (DepMeHTaTHBHHe peakitn content.myschool.edu.ru/lesson/cdc6b0d2-
CPMCHTBI 866f-4235-9168-ceea5el24e55
JlaboparopHas padora «/3yuenue
KaTaJUTHYECKON aKTUBHOCTH
(hepMeHTOB (Ha MpUMeEpe aMHUIIa3hl
34 WM Kartasnasbl)». JlJabopaTopHas
" pabota «M3yuyeHue pepMEHTATHUBHOTO
pacHieIuIeHHs TIEPOKCHIa BOJOpOa B
PaCTHTENHHBIX U JKUBOTHBIX
KJIETKaX».
o https://lesson.academy-
35. é;BTOTqu)HHIéTHH 06MEHa BEECTB. content.myschool.edu.ru/lesson/27¢57b97-
otocuntes. CeetoBas pasa ee02-4b2c-97ac-223ab66c24f7
https://lesson.academy-
36.  ®otocuntes. TemHoBas daza content.myschool.edu.ru/lesson/27¢57h97-
ee02-4b2c-97ac-223ab66c24f7
3nadeHune poTocuHTE3a IS )KU3HU Ha o/ ;
I ps://lesson.academy-

37. 3emre pOHmeBHO%Tb .. content.myschool.edu.ru/lesson/27¢57b97-
(orocunTesa u ciocobw! eé ee02-4b2c-97ac-223ab66c24f7
[TOBBIIIICHHS
ABTOTpOQHBIN TUIl OOMEHA BEILIECTB. httos: /] d

ttps://lesson.academy-

38. Xemocurres. Jlaboparopras pabora content.myschool.edu.ru/lesson/27¢57b97-
«CpaBHeHHE MPoIIeccoB POTOCHHTE3A e02-4b2¢-97ac-223ab66c24f7
1 XEMOCHHTE3a»

DHepreTuvyeckuii OOMeH. https://lesson.academy-

39. TloaAroToBUTENBHBIA U content.myschool.edu.ru/lesson/1f60acef-
Kucnoponslii 3Tan 3HEpreTH4ECKOro httos:/l g

ps://lesson.academy-

40. oOmena. Jlaboparopnas pabota content.myschool.edu.ru/lesson/1f60acef-
«CpaBHEHHE TIPOIECCOB OPOKEHUS U 6051-44ce-bb66-6F75e4d59480
JIBIXQHUSD
O06001IeHre U CUCTEMATU3 AL

41. 3gaxwuii no teme «OOMEH BEIIECTB U
MIpEeBpAIEHIE SHEPTUU B KIIETKE»

https://lesson.academy-
P .
4o, T caKuHM MaTIZHqHOFO CHHTe? a content.myschool.edu.ru/lesson/05b30833-
['eneTnueckuii Koj, €ro CBOMCTBA 2ed2-445b-baae-823F126b73d0
o https://lesson.academy-
T _ p y
43. PES?CKPHHHHﬂ MATPHHHBI CHHTES content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0
https://lesson.academy-
44. buocuHTe3 OenKa content.myschool.edu.ru/lesson/05b30833-

2ed2-445b-b4ae-823f126b73d0




Pemenue 3aga4 no MoJEeKyIapHOM

45,
OMOJIOTHH
16 Perynsuus akTHBHOCTH T€HOB Y
" MPOKapuoT
47 Perynsiuust akTHBHOCTU T€HOB Y
" DYKapuoT
. https://lesson.academy-

48. Bupyce! — HexIIeTouHbIC (pOpMBL content.myschool.edu.ru/lesson/eb33fad3-
KU3HU U OOJIUTATHBIC TTApa3HThI 8d72-4e0b-bbc5-4c86e312fb15
BupycHsle 3a06051€BaHUS YeIIOBEKa, https://lesson.academy-

49.  KUBOTHBIX, pacTeHUH. [IpakTHdeckas content.myschool.edu.ru/lesson/eb33fad3-
pabota «Co3aH1e MOJIEII BUPYCa» 8d72-4e0b-bbc5-4c86e312fb15
O0600111IeHNEe U CUCTEMATU3 AL

50 3HaHu# 1o teme «HacneacrBennas

" uHpopMaius u peanuzanus e€ B
KJIETKE»
https://lesson.academy-

51. KieTouHbll MUK U €ro MepUuoIbl content.myschool.edu.ru/lesson/a494c3ch-

b7c7-4815-b7al-155c7245fdbf

52. Matpuunsliii cuates JJHK
XpomocoMbl. XpOMOCOMHBIH HaOOP

53 KICTKH. JlaboparopHas paborta

" «M3yueHne XpoMOCOM Ha TOTOBBIX

MHKpOIIpEnapaTax»

https://lesson.academy-
54. Jlenenue kietku. MuTo3 content.myschool.edu.ru/lesson/a494c3ch-

b7c7-4815-b7a1-155¢7245fdbf

Kapnokunes n nutokuses.

buonornyeckoe 3HaYeHUE MUTO3A. httos:/| d

ps://lesson.academy-

55. JlaboparopHas pabora «Habmioxerue content.myschool.edu.ru/lesson/a494c3cb-
MHTO3a B KJIETKaX KOHYMKA KOPEILKa b7¢7-4815-b7al-155c7245fdbf
nyka (Ha TOTOBBIX
MHUKpOIpenaparax)»

56 Perynsauus :Ku3HEHHOTO LIMKJIIA

" KJICTKH
https://lesson.academy-
57. OpraHusM Kak eUHOE 11eJ10e content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f-abde-b61e1484b48f
o https://lesson.academy-

58. Tanm pactenui, Ha60pafopHaﬂ . content.myschool.edu.ru/lesson/f6d39de3-
pa60Ta «I/I?)yquI/Ie TKAaHCHU paCTCHHUU» 49b3-415f-a6de-b61e1484b48f
Txanu )xuBoTHBIX. JlTabopaTopHas https://lesson.academy-

59. paOora «/3ydyeHue TkaHeH content.myschool.edu.ru/lesson/f6d39de3-
OpraHLI H CUCTEMEBI OPraHoOB. https://lesson.academy-

60. JlaGoparopnas pabota «M3yueHue content.myschool.edu.ru/lesson/f6d39de3-

https://lesson.academy-

61. Omnopa Tena opraHu3MOB content.myschool.edu.ru/lesson/f6d39de3-

49b3-415f-a6de-b61e1484b48f




https://lesson.academy-

62. JIBmxeHHE OpraHU3MOB content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f-a6de-b61e1484b48f
https://lesson.academy-

63. Iluranue opraHu3MoB content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e1484b48f
https://lesson.academy-

64. I1iraHue (03BOHOTHEIX KHBOTHELX. content.myschool.edu.ru/lesson/f6d39de3-

HI/IH_[eBapI/ITeHBHaﬂ CHUCTEMA YCJIOBCKaA 49b3-415f-a6de-b61e1484b48F
https://lesson.academy-

65. JlpixaHue opraHuzMoB content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f-abde-b61e1484b48f
https://lesson.academy-

66. JIEIXaHHE T03BOHOYHBIX KMBOTHBIX 1 content.myschool.edu.ru/lesson/f6d39de3-

HeJI0BCKa 49b3-415f-a6de-b61e1484bA48f
https://lesson.academy-

67. I"l;pchncép T BCILCCTB y OPraHtsMOB. content.myschool.edu.ru/lesson/f6d39de3-

POBOOOPAIICHNE 49b3-415f-a6de-b61e1484b48f
https://lesson.academy-

68. KpoBenocHas cucTema nosBoHOHHBIX content.myschool.edu.ru/lesson/f6d39de3-
KUBOTHBIX M HCJOBCKA 49b3-415f-a6de-b61e1484b48f

https://lesson.academy-

69. Beinenenue y opranu3smMoB content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f-abde-b61e1484b48f
https://lesson.academy-

70. 3ammra OpraHu3MOoB content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f-a6de-b61e1484b48f
https://lesson.academy-

71. VMmMmyHHas cucTeMa 4elloBeKa content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f-a6de-b61e1484b48f
https://lesson.academy-

72. Pasjpaxmocts u pediexropras content.myschool.edu.ru/lesson/f6d39de3-

peryJiinus y opraHusmMoB 49b3-415f-a6de-b61e1484b48f
https://lesson.academy-

73. T'ymopankHas perysinus y content.myschool.edu.ru/lesson/f60d39de3-
OpraHusMoB 49b3-415f-a6de-b61e1484b48f

https://lesson.academy-

74.  ®opMbl pa3MHOXKEHHS OPTaHU3MOB content.myschool.edu.ru/lesson/99d9a91a-
3f8e-49ch-bce4-3a2f5e634110

. https://lesson.academy-
75. gonOBoe pigMHO)KeHHe' Meidos. content.myschool.edu.ru/lesson/0f5f2936-
Tajnn MEHo3a £558-48d1-869f-eab1c182d9b8
buonorunueckuii cMpIci Meiio3a U httos:/l g
o ps://lesson.academy-

76. nonoBoro npouecca. Meiios u ero content.myschool.edu.ru/lesson/0f5f2936-
MECTO B XKM3HCHHOM IIHKIIC e558-48d1-869f-eab1c182d9h8
OpraHu3MoOB
I'amerorenes. O6pazoBaHue u
pa3BUTHE NOJIOBBIX KJIETOK Y httos:// d

ps://lesson.academy-
77, ~XMBOTHBIX. Jlaboparopnas paGora content.myschool.edu.ru/lesson/0f5f2936-

«M3y4eHne cTpoeHUs MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MHUKpOMpernaparax»

£558-48d1-869f-eab1c182d9b8




O110/10TBOPEHUE U TAPTEHOTEHES Y

https://lesson.academy-

78. content.myschool.edu.ru/lesson/44d23e03-
KUBOTHBIX 5225-4e6f-a455-559e9d843db9
OMOpHOHAIBHOE pa3BUTHE
JKHNBOTHBIX. HpaKTI/I‘ICCKaH pa60Ta https;//lesson_academy-

79. «BbIsgBICHHE TPU3HAKOB CXOACTBA content.myschool.edu.ru/lesson/c081bbd7-
SKUBOTHBIX»

https://lesson.academy-
80. Poct u pa3BuTHE KUBOTHBIX content.myschool.edu.ru/lesson/c081bbd7-
b846-42ec-9bbh9-c0ff9388e41d
PasMHOkeHUE U pa3BUTHE PACTCHUI.
[amerodur u cropodur. https://lesson.academy-

81. Pa3MmHOXeHuUe U pa3BUTHE content.myschool.edu.ru/lesson/44d23e03-
pacTeHui
Pa3zmHOXEeHUE U pa3BUTHE CEMEHHBIX httos: /] d

o ps://lesson.academy-

g, PacreHui. JlabopatopHas pabora content.myschool.edu.ru/lesson/44d23e03-
<<CTpO€HI/Ie OpFaHOB pa3MHO)KeHI/I$I 5225-466f-a455-55969d843db9
BBICIIIUX PACTCHUI»

O00011IeHrE U CHCTEMATHU3ALIHS

83. 3HaHwmii o Teme «Pa3MHOXKEHHE U

pa3BUTHE OPTAaHU3MOB»
https://lesson.academy-

84. McTopus CTaHOBICHHS 1 PA3BUTHS content.myschool.edu.ru/lesson/8088b7fa-
T'CHCTHKHA KaK HayKH 1bac-4c85-9905-a91d41ed3718
OCHOBHBIC TIOHSTHUS M CUMBOJIbI httos: /| d

ps://lesson.academy-

g5, | lCHeTHKM Ha60paT60 pHas pabora content.myschool.edu.ru/lesson/8088b7fa-
«[lposodia kak 0ObeKT 1bac-4¢85-9905-a91d41ed37f8
TeHETHYECKUX HUCCIEIOBAHUI

https://lesson.academy-
86. Meroabl TeHETUKH content.myschool.edu.ru/lesson/8088b7fa-
1bac-4¢85-9905-a91d41ed378
MonoruOpuaHOe CKpeluBaHue. httos:/l g
ps://lesson.academy-

87. IpaxTiaeckas pabora «Mzygerme content.myschool.edu.ru/lesson/da2765cd-
Pe3yJbTaToB MOHOTHOPHITHOTO a327-4526-bef3-7eccle3cd9cd
CKPEIIMBaHUA Y IPO30(DUITBD»

https://lesson.academy-

88. TlonHOE M HEMOIHOE TOMUHUPOBAHUE content.myschool.edu.ru/lesson/da2765cd-

a327-4526-bef3-7eccle3cd9cd

89 AJNTOpPUTM pelIeHHs 3aa4 110

" | TEHETHKE
90 Pemenue 3amau Ha MOHOTHOpHUTHOE

" | CKpelMBaHHE
91. AHamusmpyrolee CKpenuBaHue
92 Pemenue 3agau Ha aHATUM3UPYIOIIEE

" | CKpelIMBaHHE

https://lesson.academy-

93. JlurubpuiHOe CKpeIUBAHKE. content.myschool.edu.ru/lesson/67987237-

[IpakTuyeckas padora «M3yueHue

3081-4683-970c-1dd5857cf5bf




PE3yNIBTaTOB TUTHOPHIHOTO
CKpEUIMBaHUS Y APO30(UIBI»

Pemenwue 3amay Ha TUrHOpPUIHOE

94. 1
CKpEIIMBaHNE
https://lesson. my-
95, CueruieHHoe Hacne0Banue 1 cor?tseil{t.ii;(;c;ggﬂgduYru/Iesson/a3431d82-
[IpU3HAKOB 087f-46fe-a5a8-eca3491d454a
9. Pemienue 3a7a4 Ha CLEINIEHHOE 1
HACJICIOBaHHE MPU3HAKOB
97. XpomocoMHas Teopus 1 Egr?féé/tl.ﬁilzgﬁggﬁggj.lru/Iesson/a3431d82—
HaCJICACTBCHHOCTH 087f-46fe-a5a8-eca3491d454a
https://lesson.academy-
98. T'enermka momna 1 content.myschool.edu.ru/lesson/f9e74bbf-
4477-4452-h5a1-3f990c947800
99. Pemenue 3a1a4 Ha TCHETHUKY I10J1a 1
100 MHO)KCCT]EGHHOG IIEMCTBHUE U 1
B3aMMOJIEMCTBHE T€HOB
101, PSHIGHHG 3321 Ha MHOJMKECTBEHHOE 1
JIEHCTBUE U B3aMMOJIEHCTBHE I'€HOB
102, BzaunmoeiicTBHE HeaIeIbHBIX 1
reHoB. KomrieMeHTapHOCTh
103, Perenne 3ajia1 Ha KOMILIEMEHTApHOE 1
B3aMMOJIEMCTBHE T€HOB
BzaunmopeiicTBHe HeaIeIbHBIX
104. 1
IeHOB. DNH1CTa3
105.| Pemienue 3ana4 Ha 3rimcras 1
106, BzaumoneiicTBre HeaIeabHBIX 1
reHoB. [lonmumepus
107. Pemienue 3a1a4 Ha MOJIUMEPHIO 1
Pemenue 3amau mo reme
108. «3akoHOMEpHOCTH 1
HACJIEICTBEHHOCTHY
O06o001IeHNEe U CHCTEMATH3ALIHS
109. 3naHwmii 1O TeMe «3aKOHOMEPHOCTH 1
HACJIEICTBEHHOCTHY
https://I n. my-
110. VI3MeHUMBOCTE MpH3HAKOB. Bub! 1 cgr?tsegt.ﬁ;?scsggﬁgdu)./ru/Iesson/e1564a90-
M3MCHIMBOCTH 0f9c-4060-abd6-435067cec14d
https://lesson.academy-
111. MoaudukanmuoHHas U3MEHIUBOCTh 1 content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
JIaGoparopHas paboTa
«HccnenoBanne 3aKOHOMEPHOCTEH
112. mMoauduKarmoOHHON H3MEHYUBOCTH. 1

[TocTpoeHne BapualluOHHOTO psia U
BAPUALIMOHHON KPUBON»




https://lesson.academy-

113. HacneacrBeHHas N3MEHUHUBOCTH content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067ceclad
https://lesson.academy-

M .

114, v YTAIMOHHAA H3MCHAMBOCTD content.myschool.edu.ru/lesson/e1564a9c-
T'eHHBIC 1 XPOMOCOMHEIC MyTaLH 0fac-4060-abd6-435067cec14d
MyTaimonHasi "3MEHUYUBOCTb. httos:/l g

ttps://lesson.academy-

115. Tenomnbie Myrauuu. IpakTutcckas content.myschool.edu.ru/lesson/e1564a9c-
pabora «Myramun y nposoduiet (Ha 0f9c-4060-abd6-435067cecl4d
TOTOBBIX MUKPOIIpEIiapaTax )»

https://lesson.academy-
K

116. 3aKOHOMEPHOCTH MyTaUHOHHOIO content.myschool.edu.ru/lesson/e1564a9c-
porecca 0f9c-4060-abd6-435067cec14d
O06o001IeHNEe U CHCTEMATH3aLIHS

117. 3Hanwmii no Teme «3aKOHOMEPHOCTH
U3MEHYHUBOCTH

118. I'enoM uenoBeka
https://lesson.academy-

M

119, v CTOABI H3YHCHUA TCHETHKH content.myschool.edu.ru/lesson/143bch4f-
‘1C/I0BCKA 232b-4e0c-84a7-7h6b48306d6b

120 [IpakTrueckas padota «CocTaBieHue

' M aHaJIU3 POJOCIOBHOIN
https://lesson.academy-

121. Hacnencrentsie sabonenanys content.myschool.edu.ru/lesson/143bcb4f-
HCIOBCKa 232b-4e0c-84a7-7h6b48306d6h

https://lesson.academy-

122. 3HaueHHe IeHETHUKHU I MEIUIIUHEI content.myschool.edu.ru/lesson/143bch4f-
232b-4e0c-84a7-7b60b48306d6b

OCHOBHbBIC TTOHSITHUS CEICKIIUH. o/ ;
" ps://lesson.academy-

123. JlaGopatopHast padota « 3yq? HHe content.myschool.edu.ru/lesson/86acad55-
COPTOB KyJIbTYPHBIX PACTCHUH 1 2279-4152-a48a-840d20ce0270
MOPOJ] JOMAIITHUX KMBOTHBIX»

https://lesson.academy-
124. VckyccTBeHHBII 0TOOD content.myschool.edu.ru/lesson/86acad55-
2279-4152-a48a-840d20ce0270
o https://lesson.academy-
125. I?IKcnep MMCHTAIIBHBIM MYyTar CHES. content.myschool.edu.ru/lesson/86acad55-
OJTyHCHHC MOJUILIONAOB 2279-4152-a48a-840d20ce0270
BuyTtpuBunoBas rubpuausanusi. httos:/l d
ttps://lesson.academy-

126. F;ITepom/Ic. Jla6oparopras pabora content.myschool.edu.ru/lesson/86acad55-
«I3YHCHHE MCTOZIOB CICKIMN 2279-4152-a48a-840020ce0270
pacTeHui»

OtnanéHHas FI/I6pI/II[I/IBaI_II/ISI. https://lesson.academy-

127. Tlpaktuueckas pabora «IIpuBuBKa content.myschool.edu.ru/lesson/86acad55-

buorexHonorus kak Hayka ¥ OTpacib httos:/l g
ttps://lesson.academy-
128, MPOM3BOICTEA. JlaboparopHas pabora content.myschool.edu.ru/lesson/133b0166-

«3yueHne 0ObEKTOB
OMOTEXHOIOTUNY

fc35-4a91-a264-14aaee2f5897




MukpoOuosoruyeckasi TEXHOJIOTHS.

https://lesson.academy-

129. Tlpaktuueckas padota «[lomydenue 1 content.myschool.edu.ru/lesson/133b0166-
MOJIOUHOKHCIIBIX MPOTYKTOB fc35-4a91-a264-14aaee2f5897

https://lesson.academy-

130. KnerouHast TEXHOJIOTUS U UHKEHEPUS 1 content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-14aaee2f5897
https://lesson.academy-

131. XpomocoMHas U TeHHAs WHKCHEPHUS 1 content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-14aaee2f5897
https://lesson.academy-

132. MeaunuacKue OMOTEXHOIOTUN 1 content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-14aaee2f5897

O06o001IeH e U cucTeMaTH3alus
133 3HaHUH 110 TeMaM «CeJIeKIus 1
" opranu3MoBy, «buorexHonorus u
CUHTETUYECKasi OMOIOTHSI»
https://lesson.academy-

134. O606H}€HH€ 1 CHCTEMATH3aIIA 1 content.myschool.edu.ru/lesson/387b2669-
3HaHui no Beemy Kypey 10 wracca fa96-450b-bd73-1e7a543e€995
KonTponbHas paboTta mo utoram

135. yueGHoOro rona (MpoMeKyTOIHAS 1
aTTeCTaIus)

AHaM3 KOHTPOJIBHOMU pabOTHI.

136. 1
Pabora Hax ommOkaMu

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




11 KITACC

Ne KonuyectBo DiekTpoHHBbIC HHPPOBBIE
Tema ypoka
n/n 4acoB o0pa3oBaTejibHbIE pecypchbl
1 Xumudeckasi OpraHu3aIus KJIeTKH. 1
" CrpoeHue ¥ GyHKIIUU KJICTKH
OOMeH BelIecTB U IPEBpaIlCHHE 1
2. | »Hepruu B KieTke. JKU3HEeHHBIN UK
KJICTKH
Pa3zMHoxeHue u pa3BuTHE 1
3. | opraHu3MoB. 3aKOHOMEPHOCTH
HACJICICTBEHHOCTH M H3MEHYMBOCTHU
4 T'eneruka degoBeka. Cenekiusa 1
" OpraHu3MOB M OMOTEXHOJIOTHUS
3apoxaeHUE IBOJIIOIMOHHBIX 1 https://lesson.academy-
5. IIPEACTABIICHHIA content.myschool.edu.ru/lesson/08680ea9-
24b5-4073-9¢88-78991a88f00c
I[TepBbie SBOIIOIMOHHbBIE KOHIIEIIIIN 1 https://lesson.academy-
6. content.myschool.edu.ru/lesson/08680ea9-
24b5-4073-9¢88-78991a88f00c
[Ipennoceuikun BO3HUKHOBEHUS 1 https://lesson.academy-
7. IapBUHM3MA content.myschool.edu.ru/lesson/dbb6c1d1-
cf9c-43b5-ae8c-1a4a8ea05f95
Hayunas nesrensrocts Y. Jlapeuna 1 https://lesson.academy-
8. content.myschool.edu.ru/lesson/dbb6c1d1-
cf9c-43b5-ae8c-1a4a8ea05f95
9 OBoIIOLUSA KYJIbTYPHBIX (OpM 1 https://lesson.academy-
. opraam3mos (o Y. JlapBuH content.myschool.edu.ru/lesson/dbb6c1d1-
P ( Hlap y) cf9c-43b5-ae8c-1a4a8ea05f95
DBoumonus BUA0B B prpoe (mo Y. 1 https://lesson.academy-
10. JlapBuny) content.myschool.edu.ru/lesson/dbb6c1d1-
cf9c-43b5-ae8c-1a4a8ea05f95
11 PazButue sBomronmonHon teopuu Y. 1
" JlapBuHa
CuHTeTHYECKast TEOPHS SBOJFOIINN 1 https://lesson.academy-
12. content.myschool.edu.ru/lesson/7a22c0f1-
1169-4450-8585-b2ad01be75af
O06001IeHre U CUCTEMATU3 AL 1
13 3HaHUU 1O TeMe «3apokKIeHNE U
" pa3BUTHUE IBOJIOIUOHHBIX
MIpe/ICTaBICHUH B OMOJIOTUI»
DTanbl HBOJIOIMOHHOTO MPOIIeCcca: 1 https://lesson.academy-
MUKDOSBOIIOLIHS 1 MAKPOIBOJIFOLIHSL. content.myschool.edu.ru/lesson/85e9b260-
0018-458a-9e76-286103e5af16
14. JlaboparopHas pabota «BblsiBieHue
M3MEHYUBOCTH Y 0COOEH OJTHOTO
BHIA»
[Monysmus — 2JIeMeHTapHas €IuHHIA 1 https://lesson.academy-
15. SBOJFOIIAN content.myschool.edu.ru/lesson/a156d7a4-
2580-4f23-a777-188444dal1572
16 3aKOH T'€HETUYECKOr0 PaBHOBECHS 1

JUx. Xapnu, B. Baiin6epra




JBroxymue cuibl (paxTopsl)
9BOIIONMUA. MyTallMOHHBIN IIPOLIECC U

https://lesson.academy-
content.myschool.edu.ru/lesson/923chdce-
4ef1-4295-b67f-e268ad583c02

17. komOMHATHBHAS H3MCHUYUBOCTb.
[TomynsmoHHBIE BOJIHBI U Iperd
T'CHOB
JBwxyiue cuibl (pakTopsl) https://lesson.academy-
18. sBomouy. Murpauus. Usonsuus content.myschool.edu.ru/lesson/923chbdce-
4ef1-4295-b67f-e268ad583c02
19 Boprba 3a cymecrBoBanue u eé
" dopMbI
EcrecTBennslii oT60p https://lesson.academy-
20. content.myschool.edu.ru/lesson/304a891f-
8df8-4b19-9753-8f3275cae0f6
®dopMbl ecTECTBEHHOTO 0TOOpa https://lesson.academy-
21. content.myschool.edu.ru/lesson/304a891f-
8df8-4b19-9753-8f3275cae0f6
ITprucnocoOaeHHOCTh OPraHU3MOB https://lesson.academy-
22. content.myschool.edu.ru/lesson/4b606f7f-
48be-4b4b-a371-6e90263ch659
[Tpumeps! mpucocoOaeHHOCTH https://lesson.academy-
opranu3moB. JlaGopatopHas paboTa content.myschool.edu.ru/lesson/4b606f7f-
23. 48be-4b4b-a371-6€90263ch659
«[IpucrocobeHrst OpraHu3MoB U UX
OTHOCHTEIIbHAS 1[EJIeCO00Pa3HOCTh)
Bupn u ero xpurepun. JIaboparopnas https://lesson.academy-
24.  pabora «CpaBHEHHE BHIOB 110 content.myschool.edu.ru/lesson/6111c6b6-
69b6-421c-80bf-7dc4f8a6f511
MOP(}OITOTHIECKOMY KPUTEPHIO)
25.  CrpykTypa BHIa
Anonarpuyeckoe BUI000pa3oBaHue https://lesson.academy-
26. content.myschool.edu.ru/lesson/4b606f7f-
48be-4b4b-a371-6e90263ch659
CumnaTtpuueckoe BH1000pa3oBaHNE https://lesson.academy-
27. content.myschool.edu.ru/lesson/4b606f7f-
48be-4b4b-a371-6e90263ch659
O06o001eHre U CHCTEMAaTH3aIIHS
28. 3HaHMil M0 TeMe «MUKPOIBOIIOLHUS U
€€ pe3yIbTaThI»
29 ITaneonTONMOrHYECKHE METOIBI
" W3y4YeHUs HBOIIOLIUU
30 buoreorpaduyeckue MeToab!
" M3Y4YEHUs HBOJIIOLIUU
31 OMOPHOIOTHIECKHE METO/IbI
" W3Y4YEHUs HBOIIOLIUU
30 CpaBHUTENBHO-MOP(OIOTUIECKUE
" METOJBI U3YICHHS IBOJFOIHH
MonekynsipHO-OHOXUMHUYECKHE,
33. TreHeTHYeCKHEe U MaTeMaTUYECKUe
METO/IbI U3yUYEHHS IBOJIOIIUU
OCHOBHBIE HaNPABJICHUS SBOJIIOLIUI https://lesson.academy-
34, content.myschool.edu.ru/lesson/d5d4ce86-

b439-4abe-b498-ab8377cd47d4




OCHOBHBIE ITYTH 3BOJIIOLIUH.
JIaGoparopHas pabota «3yuenue

https://lesson.academy-
content.myschool.edu.ru/lesson/d5d4ce86-

35. . b439-4abe-b498-ab8377cd47d4
apoMop$030B U UANOANATITAUN Y
pacTEHUN U KUBOTHBIX)»
@DopMBI HAMTPABICHHOM 3BOJIOIMN https://lesson.academy-
36. content.myschool.edu.ru/lesson/d5d4ce86-
b439-4abe-b498-ab8377cd47d4
37 OO6mmue 3aKkOHOMEPHOCTH (ITpaBUJIa)
" DBOJIFOLIH
O06o001IeHNEe U CHCTEMATH3aLIHS
38. 3HaHMii Mo TeMe «MaKpOIBOIIOLUS U
€€ pe3yIbTaThI»
I'urnoTe3sl ¥ TEOPUH BOSHUKHOBEHHS https://lesson.academy-
39. | skusHu Ha 3emie content.myschool.edu.ru/lesson/54f96a99-
57e3-4914-9da0-ba9bad6f0889
40 OCHOBHBIE 3Tanlbl HEOPraHMYECKOU
" DBOJIFOLIMH
41. Havano opraHu4eckoi BOIOIUN
42 PopMHpOBaHNE HAAPCTB
" OpraHu3MOB
OCHOBHBIE 3TaIbl YBOJIFOLIUU https://lesson.academy-
pacturensHoro mupa. [Ipakruueckas content.myschool.edu.ru/lesson/429b1a0d-
43, o €3e4-4740-9d75-b1d6fd53e2c6
pabota «3ydyenune ocoOeHHOCTEN
CTPOCHHS PACTCHHI Pa3HBIX OTIEIIOB)
OCHOBHBIE 3TaIIbl YBOJIIOLIH https://lesson.academy-
JKUBOTHOTO Mupa. IIpakTruyeckast content.myschool.edu.ru/lesson/429b1a0d-
44, . €3e4-4740-9d75-b1d6fd53e2c6
paborta «3y4denrne ocoOeHHOCTEH
CTPOCHUS TO3BOHOYHBIX KUBOTHBIX )
VCII0)KHEHUE )KUBBIX OPraHU3MOB Ha https://lesson.academy-
45. | 3emute B IPOLIECCE HBOJTIOLHU content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-b1d6fd53e2c6
46 HcTopus 3emMau 1 METOABI €€
" U3yuyeHus
PasBuTHE XU3HU B apxee https://lesson.academy-
47. content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-b1d6fd53e2c6
Pa3BuTHE )KU3HH B IPOTEPO30€ https://lesson.academy-
48. content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-b1d6fd53e2c6
PazBuTne u3HU B maneo3oe https://lesson.academy-
49, content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-b1d6fd53e2c6
PasBuTHE XU3HU B ME3030€ https://lesson.academy-
50. content.myschool.edu.ru/lesson/429b1a0d-
€3e4-4740-9d75-b1d6fd53e2c6
PasBuTHE )XKU3HU B KaliHO30€ https://lesson.academy-
51. content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-b1d6fd53e2c6
CoBpeMeHHas cuctema https://lesson.academy-
52. content.myschool.edu.ru/lesson/32123386-

OpraHn4e€CcKoro Mmupa

6909-40dc-9afe-eb3ec492b68c




DBOJIOHUS OPraHUYECKOr0 MHUpa Ha

https://lesson.academy-

53. 3emiie content.myschool.edu.ru/lesson/9ec4c3a8-
5763-40ed-b127-2e1b849c4222
O060011IeHNEe U CUCTEMATU3 AL
54. 3Hanwmii mo Teme «lIpoucxoxnenue u
pa3BUTHE )XKU3HU Ha 3emiiey
55.  AHTpOIOJOIUs — HayKa O YEJIOBEKe
CTaHOBIICHHE TIPEICTABIEHUI O https://lesson.academy-
56. IPOMCXOXKICHUH YeIOBEKA content.myschool.edu.ru/lesson/dd16ac23-
fddb-4c08-a329-6de2fal01073
57 Tpynosas Teopus antponorexesa @.
" DHreanca
CuCcTeMAaTUYECKOE TIOJIOKEHUE https://lesson.academy-
58. | genoBexa content.myschool.edu.ru/lesson/49e6ffd1-
eedf-43b2-8d0b-f2f170126ffh
59.  CxoxcTBO 4eIoBeEKa C JKUBOTHBIMU
OTianuns 4eaoBeKa OT )KMBOTHBIX.
[Ipsimoxoxnenue. i3menenune
60 CTPOCHHS Hepera. JlaGopaTopHas
" pabora «/3yueHue 0cOOCHHOCTEH
CTPOCHHUS CKEJIeTa YeI0BeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUCM))
Ot1inyus 4yenoBeka OT KUBOTHBIX. https://lesson.academy-
PasBUTHE TONOBHOTO MO3ra M BTOPOii content.myschool.edu.ru/lesson/4a3e94d7-
N 80fe-4ae2-b0ch-607d35bebf80
61. cuUrHAIBHOH CHCTEMBI.
CucreMaTH4eCKOE U3TOTOBIICHHE
opyauit
Z[BI/I)KYH_II/IC CHJIBI ((baKTOpLI) https://lesson.academy-
62. AHTPOTIOreHe3a content.myschool.edu.ru/lesson/375dd554-
099c¢-409f-846a-4c30dc63346d
OCHOBHBIE CTa/INM AHTPOIIOTEHE3A: https://lesson.academy-
63. JIPHOTIUTEKN content.myschool.edu.ru/lesson/375dd554-
099c¢-409f-846a-4c30dc63346d
[TpoTOaHTpPOII — MPEIIECTBEHHUK https://lesson.academy-
64. YeloBeKa content.myschool.edu.ru/lesson/375dd554-
099c¢-409f-846a-4c30dc63346d
ApXaHTPOI — IPEBHEUIIINN YEIOBEK https://lesson.academy-
65. content.myschool.edu.ru/lesson/375dd554-
099c¢-409f-846a-4¢30dc63346d
[MameoanTpoI — IPEBHUI YETOBEK https://lesson.academy-
66. content.myschool.edu.ru/lesson/375dd554-
099c¢-409f-846a-4¢30dc63346d
HeoaHTpoIT — 4e0BeK COBPEMEHHOTO https://lesson.academy-
67.  ruma content.myschool.edu.ru/lesson/375dd554-
099c-409f-846a-4¢c30dc63346d
68. DBomoLMS COBPEMEHHOTO YeI0BeKa
YenoBeyeckue pachl: BpeMs, MECTO U https://lesson.academy-
69. [IPUYHHBI BO3HUKHOBEHNS content.myschool.edu.ru/lesson/6bff6946-
b615-49a6-a4e9-5ab6cae58048
70 EaunCTBO YenoBeueckux pac.

[IpakTuueckas pabora «M3yuyenue




9KOJOTHYCCKHUX az[anTaunﬁ
YCJIOBCKa»

[TpucnocobaeHHOCTD YeI0BeKa K

71.
Pa3HBIM YCIIOBHUSIM CPEJIbI
79 UYenoBek Kak 4acTh MPUPOJIBI U
" oOmecTBa
O060011IeHNEe U CUCTEMATU3 AL
73. 3HaHwWi no Teme «lIpoucxoxaenue
YeJI0OBEKa — aHTPOIIOTCHE3)
74 3apoxaeHUE U Pa3BUTHUE IKOJIOTHUH.
" Pasnensl sxooruu
Mertoapb! skonoruu. JlabopatopHas
75. pabora «M3ydeHne METOI0B
JKOJIOTUYECKUX HUCCIICAOBAHUN
76 3HaueHne YKOIOrNYECKUX 3HAHUN I
" | YeIoBeKa
Cpebl OOMTaHUSI OPraHU3MOB https://lesson.academy-
77. content.myschool.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-85928f9110ee
DKosoruueckue GpakTopsl U https://lesson.academy-
78. 3aKOHOMEPHOCTH HX JCHCTBHS content.myschool.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-85928f9110ee
CBer Kak 9KOJIOTHYCCKU (haKTop. https://lesson.academy-
JlaGopatopHas paGora «BbisiBIcHHE content.myschool.edu.ru/lesson/2fd03f94-
79. . aa0b-4d7d-8e6f-c9becea28cOf
MPUCIIOCOOTICHUI OPTaHU3MOB K
BIIMSTHUIO CBETA»
doToneproau3M https://lesson.academy-
80. content.myschool.edu.ru/lesson/2fd03f94-
aa0b-4d7d-8e6f-c9becea28c0f
Temmneparypa Kak 3KOJIOTHYECKHIA https://lesson.academy-
81. dakrop content.myschool.edu.ru/lesson/2fd03f94-
aa0b-4d7d-8e6f-c9becea28c0f
TemmneparypHbie TIPUCIIOCOOIEHUS https://lesson.academy-
PACTEHHIl ¥ KUBOTHBIX. content.myschool.edu.ru/lesson/2fd03f94-
aa0b-4d7d-8e6f-c9becea28cOf
82. JlabGoparopHas paboTa «BbisiBieHue
MPUCTIOCOOTIEHUI OPraHu3MOB K
BIUSTHUIO TEMIIEPATYPhD)
Bi1a’)kHOCTB KaK KOJIOTHYECKUIA https://lesson.academy-
83. dakrop content.myschool.edu.ru/lesson/2fd03f94-
aa0b-4d7d-8e6f-c9becea28cOf
[Tpucnoco0aeHHOCTh pacTEeHUH K
cpene obutanus. JlaboparopHas
84. pabora «AHaTOMHUYECKHE
0COOEHHOCTH PacTeHHH U3 pa3HbIX
MECT OOUTaHUS
85. Ta30BbIif 1 HOHHBII COCTaB Cpebl
86 [TouBa u penbed. [loronusie u
" KIuMaTHIeckue (HaKTophl
87. TlouBa Kak 3KOJOTHUYECKHH (pakTop




88.

buonornueckue puT™Mbl

[TpucnocoOaeHus OpraHu3MOB K

https://lesson.academy-

89.  CE30HHBIM H3MECHEHHSIM YCIOBHIA content.myschool.edu.ru/lesson/05e291c0-
7a9c-47f1-b47b-1fdfe35400ed
Cpelbl
Kuznennsie popmbl pacTeHU https://lesson.academy-
90. content.myschool.edu.ru/lesson/05¢291c0-
7a9c-47f1-b47b-1fdfe35400ed
XKuznennsle POpMbI KUBOTHBIX https://lesson.academy-
91. content.myschool.edu.ru/lesson/05e291c0-
7a9c-47f1-b47b-1fdfe35400ed
buortnueckue B3anMOIEHCTBHS. https://lesson.academy-
92. KoHKypeHIus. XUILHIYECTBO content.myschool.edu.ru/lesson/e24d7ba7-
’ ' de89-4373-8b70-9771d8e0da5¢
[Tapazutuzm
buoTtnyeckue B3auMOICHCTBUA. https://lesson.academy-
93. Myryamusm. KoMMeHcammsm. content.myschool.edu.ru/lesson/e24d7ba7-
. de89-4373-8b70-9771d8e0da5¢
Awmencanusm. Helitpanuszm
O000I11IeHIE U CUCTEMATU3AIUS
94. 3Hanwmii mo reme «OpraHu3Mel U cpeaa
oOUTaHUS
DKoJIorHYecKasi HuIlla BUA.
95 JlaboparopHast pabota
" «lIpucnocoOyieHrs CEMsH pacTeHUH K
pacceIeHuIo
96 DKOJIOTUYECKHE XapaKTEPUCTUKU
" IOMyNALUU
97 DKoJoruveckasi CTpykTypa
" HomyJsLuu
98 JIuHaMyKa NOMyJIALUY U €€
" perynauus
O06o001eHre U CHCTEMAaTH3aIIHS
99. 3HaHW MO TeMe «IKOJOTHS BUIOB U
MTONYJIALIMI»
100 buonieno3 — cooO11ecTBO OpraHu3MoB. https://lesson.academy-
- CTPDVKTVDBI OHOILIEHO32 content.myschool.edu.ru/lesson/c7c57f3a-
PYKLYphE bont ed3f-4459-bc73-8991f6efdc7b
CBsi3u MEXly OpraHu3MaMH B
101.
OMoIIeHO3E
DKOJIOTUYECKHNE CUCTEMBI https://lesson.academy-
102. content.myschool.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-520525b609aa
103 KpyroBopor BemiecTB 1 moTOK https://lesson.academy-
. content.myschool.edu.ru/lesson/c7c57f3a-
SHEPrUHU B DKOCHCTEMAX
P ed3f-4459-bc73-8991feefdc7b
OcHOBHBIEC TTOKA3aTEIN SKOCUCTEM https://lesson.academy-
104. content.myschool.edu.ru/lesson/02744494-
8497-4551-9af8-d03a5ae969e9
CBoiicTBa OMOreoIeHO30B U https://lesson.academy-
105. content.myschool.edu.ru/lesson/02744494-

IUHAMHKA COOOIIECTB

8497-4551-9af8-d03a5ae969e9




[IpupoaHbIe 5KOCUCTEMBI.

https://lesson.academy-

106. kocucrema o3epa content.myschool.edu.ru/lesson/02744494-
8497-4551-9af8-d03a5ae969e9
[IpupoHbIE 5KOCUCTEMBI. https://lesson.academy-
107. »kocnerema cMeLIanHOro aeca content.myschool.edu.ru/lesson/02744494-
8497-4551-9af8-d03a5ae969e9
AHTPONIOT€HHBIE YKOCUCTEMBI. https://lesson.academy-
108. Ipaxtuueckas pabora «13yueHne 1 content.myschool.edu.ru/lesson/6231556e-
13f5-4ffe-ba2a-21a490fd5156
OIMHCcaHue ypOOIKOCUCTEMBI
CTpyKTypbl U IIpOLIECCHI B https://lesson.academy-
109. sxocmeremax content.myschool.edu.ru/lesson/b73fbc29-
b7a7-45d9-99fa-10cef05e1d95
buopasnoobpasue — ocHOBa https://lesson.academy-
110. YCTOHYMBOCTH COOBLIECTB content.myschool.edu.ru/lesson/6231556¢-
13f5-4ffe-ba2a-21a490fd5156
111. buoreoneHO3bl HalICii MECTHOCTH
O060011IeHNEe U CUCTEMATU3 AL
3HAaHUH 10 TeMe «DKOJIOTHS
112.
COO0IIECTB. DKOJOTHUCCKHUE
CHUCTEMBbI»
Buocdepa — sxuBas 060104Ka 3emiu https://lesson.academy-
113. content.myschool.edu.ru/lesson/1a9cc5eb-
5f59-447a-93b2-73ab470d8568
JXusoe BerecTBO 6GMOCPEPHI U €ro https://lesson.academy-
114, yHKLHIK content.myschool.edu.ru/lesson/1a9cc5eb-
5f59-447a-93b2-73ab470d8568
3aKOHOMEPHOCTH CYIIECTBOBAHUS https://lesson.academy-
115. 6rocdepsl content.myschool.edu.ru/lesson/88c47hdb-
bbe6-4898-9cc2-e7b8a2175dab
116. OcHoBHEIC OHOMBI 3eMITH
O06o001eHre U CHCTEMaTH3aIIHs
117. 3nanwmii no Teme «buocdepa —
rio0anbHas SKOCHCTEMa»
118. YemnoseuecTBo B Onochepe 3emin
3arpsi3HEHUE BO3IYIIHON CPEbI. https://lesson.academy-
119. OxpaHa BO3/yXa content.myschool.edu.ru/lesson/8cc24f48-
8636-4a51-aa94-126651e54ccc
3arpsi3sHeHue BOAHOM cpeanl. OxpaHa https://lesson.academy-
120. BOJIHBIX PECYPCOB content.myschool.edu.ru/lesson/8cc24f48-
8636-4a51-aa94-126651e54ccc
Pazpy1ienue mo4yBbel U U3MEHEHHE https://lesson.academy-
121. wnuMarta. OXpaHa OYBEHHBIX content.myschool.edu.ru/lesson/8cc24f48-
8636-4a51-aa94-126651e54ccc
PECypCOB U 3allluTa KINMaTa
AHTpOTIOTEHHOE BO3/ICHCTBUE HA https://lesson.academy-
122. DPACTHTENbHBIH M KUBOTHBIH MUp content.myschool.edu.ru/lesson/8cc24f48-
8636-4a51-aa94-126651e54ccc
193 OxpaHa pacTUTEIHLHOTO U )KHBOTHOTO
" Mupa
124 Oco00 oxpaHsieMbIe TPUPOTHBIE

TEPPUTOPUHU




125.

PanmonaisHOE MPUPOAOIIOIE30BAHNE

U yCTOWYUBOE PA3BUTHE

https://lesson.academy-
content.myschool.edu.ru/lesson/dfdeeae5-
bc9b-4b8d-ae4f-beebecad09eb

126.

CocyuiecTBOBaHHE YEIOBEKA U
MIPUPOJIBI

127.
128.

PannonainsHO€E HCIIONIB30BaHKE
IIPUPOJHBIX PECYPCOB
Pemenne 3k010rn4eckux 3agad

129.

AHanm3 1 OleHKa rI100aIbHBIX
AHTPOIIOTCHHBIX U3MCHEHUH B
ounocdepe

130.

O0001IeHrEe U cUCTEMaTU3 AU
3HaHU 110 TeMe «YeoBek U

OKpY>KaroIas cpeia»

https://lesson.academy-
content.myschool.edu.ru/lesson/c2cch94a-
5b5d-4b61-b56b-
cd15¢7218d52?backUrl=%2F06%2F11

131.

KontpossHas paboTa o uroram
y4eOHOTro0 rojia (MPOMEKyTOUHAs
aTTeCTaIus)

132.

133.

134.

AHaM3 KOHTPOJIBHOM pabOTHI.
Pabora Hajg ommOKamu

VYyenue Y. JlapBuHa u ero
IIPUMEHEHHE JJIs1 OObICHEHUS
9BOJIFOLIMN OPraHUYECKOro MUpa

OCHOBHBIE DKOJIOTHUECKHUE
3aKOHOMEPHOCTH M UX
WCIIOJIb30BAaHUE B TIEIISIX OXPAHBI
IIPUPOJIBI

135.

3HayeHne OMOJIOTHUECKNX 3HAHUN
JUTSL YEJIOBEYECTBA

136.

[lepcnekTuBBI pa3BUTHUS
COBPEMEHHOM OMOI0THHN

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

136







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
NPOBEPAEMOro OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NPOTrPaMMBbI CpeHero
TpeOoBaHus o0mero odpasoBanus

ChopMHUPOBAaHHOCTH 3HAHUH O MECTE€ W POJM OMOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B bopMupoBaHum COBPEMEHHOU
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B [IO3HAHUU 3aKOHOB IIPUPOBI
u peuiCHUN KHU3HCHHO BaXHbIX COLIMAJIBHO-3TUYCCKUX,
1 HKOHOMHYECKHX, IKOJIOTHIECKUX MPOOIJIEM YEIIOBEYECTBA, a TAK)KE B
pEUICHUH BONPOCOB  PAIMOHAJIBHOTO IPHPOAOIONB30BaHUSA, B
(GopMHpPOBaHUN LEHHOCTHOTO OTHOIIEHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIaJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B Pa3BUTUC OHOJIOrHHU

Bnanenue cucremoil 3HaHWI 00 OCHOBHBIX METOJAaxX HAay4HOTO
NIO3HAHMS, UCTIOJIb3YEMBIX B OMOJIOTHYECKHUX MCCIICIOBAHUSAX JKUBBIX
O0OBEKTOB UM JKOCHCTEM (ONMCAaHHE, HU3MEPEHHE, IPOBEICHUE
Ha0JI0/IeHUH); coco0aMy BBISBJICHUS U OLIEHKHM AHTPONOTE€HHBIX
U3MEHEHHUH B IPUpPOJIE.

2 YMeHue BbIIBUTaTh TUIMOTE3bl, IPOBEPATh UX SKCIIEPUMEHTAIbHBIMU
cpeacTBaMu, (GopMynaHMpys Ieidb HCCIEeIOBAaHUS, aHAJIM3HPOBATH
TIOJTy9YECHHBIE PE3YIIbTATHI U JIEJaTh BBIBOJBI.

BbisiBieHHE 3aBUCHUMOCTH MEXJy HCCIEIyeMbIMU BEIMYMHAMU,
00BsICHEHHUE MOJIyYE€HHBIX PE3YIbTaTOB U (hOPMYIUPOBAHHUE BHIBOJOB

C UCITOJIb30BAHUEM HAYUYHBIX HOHSITI/II\/JI, TGOpI/IfI " 3aKOHOB

YMeHue BIageTh CHUCTEMOW OHONOTHYECKUX 3HAHMM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraloIIMe OMOJIOrMYECKUe TEPMHUHBI U TTOHSTHUS
(OKU3HB, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, MOMYJIAIHS, SKOCUCTEMA,
OuoreHo3, ornocdepa; MeTaboNIM3M, TOMEOCTa3, KJICTOYHbI UIMMYHHTET,
OuocuHTe3 Oenka, OWOMONIUMEPBI, JTUCKPETHOCTh, CAMOPETYISIIHA,
3 CaMOBOCIPOM3BENICHUE, HACJIEICTBEHHOCTD, H3MEHYHMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);
Ouonorudeckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[MIneitnena, P. BupxoBa; KIOHaIBHO-CENEKTUBHOIO UMMYyHHUTETA [1.

Opnux, .M. MeunukoBa, XpOMOCOMHasi TEOPHS HACJIEICTBEHHOCTH

T. MopraHa, 3akoH 3apoppiiieBoro cxoactsa K. bapa, sBosonimonnast




teopusa Y. JlapBuHa, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
antpornorene3a Y. Jlapsuna; teopust Ouoreonenoza B.H. Cykauéna;
yuenue H.W. BaBuioBa o eHTpax MHOT0OOpa3usi U MPOUCX0XKICHUS
KyJIbTypHbIX pactenud, yudenue A.H. CeepuoBa o nyTsix u
HaIpaBIIeHUsX dBoItoIMH, yueHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3Wsi  TMOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIeHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAHUS IIPU3HAKOB
I'. Menpens; CUEIIEHHOIO HACIEA0BaHUs MPU3HAKOB U HAPYIIECHUS
cuerieHuss reHoB 1. Moprana; TOMOJOTHYECKMX psAIOB B
HacjeAcTBeHHONM wu3MeHunmBocTd H.M. BaBmioBa; reHETHUECKOTO
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapieBoro cxoacTtsa K.
bapa; Ouorenernueckuii 3akon . ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuauMyMa FO. JInbuxa, 3K0JIOTHYECKON MUPaAMUJIBI YHCET,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OymboHa JIx.

Xomnpetina, mukpocdep C. Dokca, prdosuma T. Uek)

YMmenune peuiaTtb IMOHMCKOBBIC OuoJI0ruYecKue 3aaa4ud, BBIABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMHU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmpooeccaMu M ABJICHUAMU, ACJIATb
BbIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKUEC CXCMbI CKPCIIMBAHUA IJId PA3HBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'UU B SKOCUCTCMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaTh B3aUMOCBSA3M MEXKIy CTPOEGHUEM U
(GYHKLIMSAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHeW, OopraHaMu u
CUCTEMAMM OpPraHOB Y PAacCTEHH, XUBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO KA U AKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTallaMM 3MOPHOHAIBHOIO  Pa3BUTHS,
TEHOTUIIOM U (PEHOTUIIOM, (EHOTHUIOM U (aKTOpaMHu Cpeabl
OoOuTaHMA;  MpOIEeccCaMd  SBOMIONMH;  JABIKYLIUMH  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMH  pa3UYHbIX  JKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNSTh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHHW3MOB, BUJIOB, OMOTE€OIIEHO30B, SKOCUCTEM
u Ouocdepbl; CTpPOCHUST OPraHOB W CHCTEM OPTaHOB DPACTCHHH,

KHUBOTHBIX, YCIOBCKaA, IponEeCcCoB KHU3HCACATCIIBHOCTH,




MPOTEKAININX B OpPraHU3MaxX pPACTEHUH, XKUBOTHBIX U YEJIOBEKA;
OMONOTMYECKUX TPOIECCOB: OOMeHa BemecTB (MeTabonm3m),
WHPOPMAIIUU U MIPEBPAIICHUS SHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO THUIMOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO33, Mei103a, FaMeTOreHe3a, YMOpPHOreHe3a, mocTIMOPHOHAIEHOTO
pa3BUTHUSA, PA3MHOKCHUS, WHIUBUIYaTbHOTO pPAa3BUTHS OpraHH3Ma
(oHTOTrEHEe3a), B3aUMOJCHCTBUS T'€HOB, Te€TEPO3MCa; JICHCTBHUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa; auIoNaTpPUYEcKOro U
CUMIATPUYECKOTO BHJIO00PA30BAHUS, BIUSHUS JBIDKYIIUX CHJI
OBOJIONMK HAa TEeHO(OHA MOMYJSALUHU; IPHCIOCOOICHHOCTH
OPraHuM3MOB K cpele OOWTaHUs, 4YepEeIOBaHHS HAIPaBICHHIA

9BOJIIOLIUH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

CdopMUpOBaHHOCTb YMEHHS BBIACTSATH CYHIECTBEHHBIC MPU3HAKU
BUPYCOB, KIIETOK TMPOKAPHOT W DJYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPraHW3MOB, BUJIOB, OMOT€OIICHO30B U IKOCHUCTEM;
O0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCUHTE3a, IUIACTHYECKOTO U DHEPreTHYECKOTO OOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJJOTBOPCHHS, pPAa3BUTUS U
Pa3MHOXKCHUSI, UHIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOpBLOBI 3a CYIIECTBOBAaHHUE, €CTECTBEHHOT'O orbopa,
BUJ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
OoOWTaHUs, BIIMSHUS KOMIIOHCHTOB JSKOCHUCTEM, aHTPOTOTECHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyTOBOPOTa BEIIECTB

U TIpeBpaIleHUs SHEPTUH B Onocdepe

Ymenue HCTOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI,
OMOJIOTHMYECKYI0 TEPMUHOJOTHIO M CUMBOJIMKY ISl IOKA3aTelbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIIN; B3aUMOCBSI3H
OpraHW3MOB U Cpelbl OOWTaHHUS, EAUMHCTBA 4YEJIOBEUECKHX pac;
HEOOXOIUMOCTH  3[0pOBOro  oOpa3za  KHM3HH,  COXpaHEHHS
pa3zHooOpa3usl BUAOB U IKOCHUCTEM KaK YCIOBHUSI COCYILIECTBOBAHUS

MIPUPOJIBI U YEIOBEYECTBA

YMeHHe KpPUTHYECKH OICHHBAaTh HHQPOPMAIHMIO OHUOIOTHYECKOTO
COJICpXKAHUS, HHTEPIPETUPOBATh ITHUYECKUE ACTIEKThI COBPEMEHHBIX
UCCIIeIOBaHU B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI100anbHbIe 3KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIGKCHAsi Hayka. buonormyeckue Hayku H
u3ydyaemble UMHU npoOiembl. DyHIaMEHTaIbHbIE, TPUKIAIHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (HDOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOUN
kaptunbl mupa. [Ipodeccuu, csa3anubie ¢ Ouonoruei. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESITEIIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTh, CI0KHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreonienoruueckuii), ouocdepusiii. Ilporeccel, mpoucxondime B >KUBBIX
cucremax. OCHOBHBIE TpHU3HAKU KUBOTO. JKH3HBb Kak ¢opMa CyIIEeCTBOBAHHUSA

MaTepuun

Mertoabl Ouonoruueckoi Hayku. HaOmiogeHue, H3MepeHHE, SKCIEPUMEHT,
cucTeMaru3anusa, MeTaaHanus3. lloHarhe o 3aBUCMMOM W HE3aBHCHMOM
nepemeHHoN. IlnanupoBanne skcnepumenTa. [locraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotesa. Ilonatue BbIOOpKM U €€ aocToBepHOCTh. Pa3bpoc B
Ouosornyeckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IprunHEl HCKaXXEHUS PE3yJbTAaTOB dKCIepuMeHTa. [IoHATHE CTaTHCTHYECKOTrO

TECTa

Knerka kak Ouojorudyeckas cucrema

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOTO. MlcTOpUs OTKPBITUS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounast teopus (T. IlIBanun, M.
[neiinen, P. BupxoB). OCHOBHbBIE IOJOKEHUS COBPEMEHHOW KIIETOYHOM
TEOPHH.

Meroapl  MOJIGKYJISAPHOH M KJIETOYHOHM  OMOJOTHU:  MHUKPOCKOIIHS,
xpomarorpadus, 31eKTpodopes, METOI MEYEHBIX aTOMOB, U hepeHInalIbHOe

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJBbTUBUPOBAHHUEC KIICTOK




2.2

2.3

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U yIbTPAMHUKPOAJIEMEHTHL. Boja u
€€ poJb Kak pacTBOPUTEINS, pEareHTa, y4yacTHe B CTPYKTYPHUPOBAHUU KIIETKH,
TEIUIOperyialud. MUHepallbHbIe BELIECTBA KJIETKH, UX OHOJOTHYecKasl poJb.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonornveckue monuMmepbl. benku. AMHHOKHCIOTHBIM cocTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBA3b. BropuuHas, TpeTuuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukamnus 6enkoB. buonornueckue GyHKIIMNA OSITKOB.
VYrneBoabl. MoHoOcaxapuipl, JUcaxapuibl, OJIMTOcaxapuibl U IMOJIKCAXapUIbl.
OO0muit T1UTaH  CTpoeHWS ©  (PU3UKO-XMMUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIUU YIIIEBOAOB.

Jlunuael. ['uppodunbHO-ruapodoOHBIE cBolcTBa. Kiaccudukamus aunumaos.
Tpurnuuepunsi, dochonunuabl, BOCKH, crepousl. buonorndeckne GyHKIun
munuaoB.  OOmue cBoMCTBA OMOJIOrMYECKMX MeMOpaH — TEeKy4decTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Tpuaiun komruiementapaocTh. [Ipasmno Yapradda. Ctpykrypa
JHK — nBoitras cimpanb. MecroHaxoxienue u ononorndeckue pynkuu JTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue Gpynkiuun AT®. BoccTaHOBICHHbBIE IEPEHOCYUKH, UX (DYHKIIUA
B kierke. CekBenuponanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHME U OMO(PU3NYECKHE MCCIIEOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJI

Tunbl  kieTok: »sykapuoTHuUeckas M IHpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMs KIETKH.

Crpoenue npokapuoTuueckon kiaeTku. Kietounas creHka OakTtepuil u apxe.
OcCoOEeHHOCTH CTPOEHHUSI TeTepoTPOPHON M aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenre 1 QyHKIIMOHUPOBAHHUE DYKAPUOTHUYECKON KIETKH. [lmazmaTmueckas
MeMOpaHna (razmanemma). CTpyKTypa ria3mMaTiieckoi MeMOpansl. TpaHcrnopt
BEIIECTB 4epe3 IUIa3MaTU4Yeckylo MeMOpaHy: maccuBHBIA (nuddysus,
obneruénnas auddysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIN aKTHUBHBIN
Tpancnopt). [lomymponuniaeMocts MemOpanbl. PaGota Harpuii-kaJineBoro
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIHMHU KIETOUYHOW CTEHKH pacTeHHH, TpuOoB.

[utorumasma. Llurozons. Llutockener. /[Bmxkenue nuromiaazmbl. OpraHousl
kineTkd. OgHOMeMOpaHHBIE OPTaHOWIBl KJIETKH: HJHAOIUIA3MaTHUYECKas CETh

(BIIC), annapar ["onbaxu, TM30COMBI, UX CTpoeHHe U QyHKUMU. B3auMocBs3b




O0JTHOMEMOpaHHBIX OpraHOUJOB KIETKU. CTpOCHHE TPaHYIISIPHOTO PETHKYIIyMa.
Cunre3 pactBopuMbIiXx OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mamkwii
(arpanymsipHbIil) SHIOMIA3MaTU4YecKui peTukyiayMm. CekpetopHas (yHKUUA
annapata ['onpmxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsit cok. Typrop.

ITonmyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUH, TUIACTHIBI.

Crpoenve u (GyHKIUU MUTOXOHIApUN U miactuf. llepBuuHble, BTOpUYHbIE U
CIIOKHbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKApUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannsie opranouasl kinetku CrpoeHne u (yHKIMHM HeMeMOpaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunamenTsl. MBpbIIIeYHbIE KIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHEe M ABWKEHHE >XTYTHKOB U
pecHrdeK. MUKpOTpyOOUKH IUTOIIa3Mbl. LleHTproIh.

Snpo. Obonouka sapa, XpOMAaTUH, KapuOIIa3Ma, SIPHIIKH, UX CTPOCHHE H
byakun. SnepHsiit OenkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE
XpoMocoM B HHTep(ha3HOM sipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIIETOK JYKapuoT

(pacTuTeNnbHOM, )KUBOTHOM, TPUOHOI)

2.4

AcCUMWIISIIAA U TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIil. YuacTre Kuciopoja B 0OOMEHHBIX
nporeccax. ODHepreTuueckoe obOecriedeHue KieTku: npeBpauieHue ATD B
0oOMEHHBIX Tmporeccax. MEpMEHTATUBHBIM XapaKTep peakIui KIETOYHOTO
Merabonu3ma. DepMeHTHI, UX CTPOEHHUE, CBOWCTBA U MEXAHU3M JCHCTBUA.
Kodepmentsl. Omnnumst (epMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB.
benku-aktuBatopel W OENKU-UHTUOMTOpPBHL.  3aBHCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUIl OT pa3InYHbIX (PAKTOPOB.

IlepBHuHBIl CHMHTE3 OpraHMYeCKMX BellecTB B KieTke. PotocuHTe3. Poib
XJIOpOIJIacTOB B Imporecce ¢orocuHTe3a. CBeToBas M TeMHOBas (ha3bl.
ITponykTuBHOCTH (poTOCHHTE3a. BrnusHue pa3nuyHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. Pa3znooOpazue OpPraHNU3MOB-XEMOCHUHTETHUKOB:
HUTpUUIHPYIOLTIE OaKTepuH, *Kelle300aKTepun, cepoOakTeprH, BOJIOPOIHBIE
OakTepuy. 3HaUEHUE XEMOCHUHTE3A.

AHa’pobHble opraHu3mbl. Buael Opoxenus. Ilpoayktel OpokeHuss U ux
UCIOJIb30BAaHNUE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONIE3HEH.

AdpoOHBIE OpraHU3MBbL. DTarbl YHEpreTuyeckoro ooMeHa. IloaroroBuTenbHbIMi

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3HI.




2.5

2.6

buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. POoib MUTOXOHIAPHUI B
mporeccax — OMOJOTMYECKOTo  OKuCieHus.  lluknmueckue — peakuuu.
OxuciurensHoe hochoprmpoBanue. [IpenmyiecTBa a3poOHOT0 MyTH OOMEHa

BEILIECTB Iepes] aHadpOOHBIM. DP(HEKTUBHOCTh IHEPTETUUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTpUYHOTO  CHHTe3a.  Peanu3anus  HacleICTBEHHOM — HMHMOpMaLUU.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpudHblid cuare3 PHK.
[IpyHIMIBI  TPAHCKPHIIIUUA: KOMIUIEMEHTApPHOCTh, aHTHIIAPAJLICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YciaoBusi OnocuHTe3a Oenka. KogupoBaHne aMUHOKUCIIOT.
Poins pubocom B buocunTe3e Oenka.

Opranu3zaiys reHoMa y IpOKapuoT B dYKapUOT. Peryismus akTHBHOCTH TEHOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsanus oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupychl — HekneTouHble OPMBI KH3HU U OOIMraTHbie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a6oneBanus yenoBeka, )XuBoTHbIX, pacteHuii. CIINJ[, COVID-19,

conuaJibHbIC U MCIUITNUHCKHUC HpO6JI€MI)I

Knerounslif 1ukn, ero mnepuoisl M peryiasauus. MHrepdasza u  MUTO3.
OcobeHHOCTH TIPOIIeCCOoB, MpoTeKaromux B uHTepdase. [loarotroBka kieTku x
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUH), CUHTETHUUECKUH U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JJHK — perummkanus. Ilpunnuner perumxanuu JHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAIIIEIBHOCTD.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepa3a. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTul. JMIUIOMAHBIA U
rafmjaouAHbI  Habopbl XpoMocoM. I'omosioruuyHsle Xpomocombl. [lomoBeie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOIAIINE B HUX MPOIECCHI.
Tunsl muto3a. Kaprokunes u nuToKMHE3. brojormdeckoe 3Ha4eHHE MUTO3A.
Perynsamus muToTMYEecKOro nukia KieTku. IIporpammupyemas kieToyHas
ru0esnp — anomnros.

(DYHKHI/IOHaJ'II)HaSI T'€HOMHKa

Opranusm Kak OnoJIornyecKas cucTemMa

3.1

O)IHOKJ'I €TOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPTraHU3MBIL.




3.2

@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKJIIOYas BEreTaTuBHOE) U
nojioBoe. Buapl 0Oecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISAIMA,
(bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kieTkH, wiM ramersl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormyeckni
CMBICJI M€103a U MOJIOBOTO ITporiecca. Meio3 u ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoapieBoe pasButhe. ['ameTorenes y >kuBOTHbIX. Iloj0BbIE XKele3bl.
OOpa3oBanue ¥ pa3BUTHE TMOJIOBBIX KieToK. CrepmaroreHe3 M OOTeHes3.
Crtpoenne moyoBBIX KIETOK. OIUIOZOTBOpEHHE U 3MOPHOHAIBHOE DPa3BUTHE
AKHUBOTHBIX. CrocoObl  OIUIOZIOTBOPEHHUSA:  HApy)KHOE,  BHYTpPEHHEE.
[TapTeHorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe IsarymkH). Apoonenne. Tumbt gpobnenus. OcobeHHoCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apOo/bIIIeBble JTUCTKU (racTpyisuus). 3akiaaka
OpPraHoB M TKaHeW M3 3apOABIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE 4YacTel
pasBuBarolIerocs 3apojbiia (3MOpUOHANbHAsT MHIYKLHKA). 3akKiajgka IulaHa
CTPOEHUS KMBOTHOIO KaK PE3YyJIbTaT HEPAPXUUECKUX B3aUMOJECHCTBUN T'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYKAIOLIEH
Cpelbl.

Poct um pasButue xuBOTHBIX. [locTaomOpumoHaneHBI mepuoxa. [Ipsimoe u
Henpsimoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€Cro3BOHOYHBIX H
IIO3BOHOYHBIX JKMBOTHBIX. bHoOnOrMueckoe 3HaueHHE NPSAMOIO U HENPSAMOIo
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoe. TUlbl pocTa )KMBOTHBIX. DaKTOPbI
perysisMu pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHUOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U YesloBeKa. [leprnospl oHTOreHe3a yenoBeka.
PasmuHoxenne u pasButue pacreHuil. ['ameroputr u cropodut. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue CIOp B TMpolecce Meinosa.
lI'amerorenes y pacreHuil. OIUIOJOTBOPEHHE U pPa3BUTHUE PACTUTENBHBIX
OpraHu3MoB. /[BoiiHOE OIUI0I0TBOPEHNUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CeMEHU. MeXaHM3MBbl pEryJslMd OHTOI€HE3a y PACTEHHH U

JKHUBOTHBIX

HCTOpI/IH CTAHOBJICHUA W Ppa3BUTUA TCHCTUKU KaK HAYKH. OcHOBHbBIC
TCHETHYCCKHE IMOHATHS W CHUMBOJEL. [ OMOJIOTHYHBIC XPOMOCOMEI, aJlJICJIbHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMI/IHaHTHblf/'I n peuecanHmﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucTas JIMHUA, I‘I/I6pI/II[LI, T'CHOTMUII, (bCHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: T I/I6pI/I,Z[OJ'IOF HQCCKHﬁ, HI/ITOHOFH‘{CCKPlﬁ,

MOJIEKYJIAPHO-TEHETUYECKUI




3.3

Monorubpunnoe ckpeuBanue. llepBelii  3akoH MeHzaenst —  3aKOH
ennHooOpa3uss THOPHIOB TEPBOrO TMOKOJEHUs. [IpaBUio JOMHHHpPOBAHWSL.
Bropoii 3akon MeHnaens — 3aKOH paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UIIOTE3a YNCTOTHI FaMeT.
Ananusupytoiiee ckpemuBanue. [IpoMexxyTOuHbI XapakTep HacjeIOBaHMS.
Pacuennenue npu3HakoB MpU HETIOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. TpeTtuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[WTONOrMYECKWEe  OCHOBBI  JUTHOPHIHOTO
CKpEIIMBaHUS.

CueruienHoe HacnenoBaHue mnpusHakoB. Paborer T. Moprana. CuemnneHHOE
HACJICIOBAHUE TE€HOB, HAPYUICHUE CIEIUICHUS] MEXIYy T'€HaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 10J1a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporaMeTHblid noJi. ['eHernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacrenoBanue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [1nmeloTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOXECTBCHHBIN ajljIeIM3M. B3auMoaelCcTBHE HeEaICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

BzaumoneiictBue reHoruna W cpensl  npu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpU3HAKOB. KauecTBEHHbIE M KOJIMUYECTBEHHBIE NPU3HAKUA. Buabl
W3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MoudukanonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMHpOBaHUU
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CpoiicTBa MOIM(UKAIIMOHHON
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T'€HOTUIHMYECKOHM H3MEHUMBOCTH.
Buibl reHoTHIIMYECKON N3MEHUYMBOCTH: KOMOWHATHBHAS, MyTal[MOHHASL.
KomOuHaTtuBHas W3MEHYMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTb KOMOMHATUBHON N3MEHUMBOCTH B CO3JITaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/A.

MyranuoHHas U3MEH4YNBOCTb. BHU/IbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U MHIYLMPOBAHHBIE MYyTalUH. SIepHbIE M LUTOIIA3MATUYECKHUE
Mytanuu. CoMaTH4YeCcKWe M IOJIOBbIE MyTalMM. lIpW4MHBI BO3HHMKHOBEHMS
MyTauuid. MyTareHsl W WX BIWSHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOIO TpOLECCa. 3aKOH T'OMOJIOTMYECKHX PSIOB B HACIEICTBEHHOMN
m3menuuBoctn  (H.U. Basuios). BhesnepHas ~ U3MEHUYHMBOCTH M

HacCJICaACTBEHHOCTD




3.5

3.6

Kapuotun wyenoBeka. MexayHapoaHas mOporpaMma HUCCJIEIOBAHHUS T€HOMa
YCJIOBCKaA. MCTOHBI HU3YyUCHUA T€HCTUKU YCJIOBCKaA: FGHC&HOFHHGCKHﬁ,
OJIM3HEIOBBIH, [IUTOTCHETHYCCKUH, MONYJISAIIMOHHO-CTaTUCTUICCKUH,
MOJICKYJIIpHO-TeHeTHUeckuid.  COBpeMEHHOE  OMpeleieHUE  T'eHOTHIIA:
MMOJIHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC C ITIOMOIIBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS — YeIOBeKa. I CHHbIE H
XpPOMOCOMHBIE ~ 0OJIe3HM  4ejoBeka.  bojesHu ¢ HAC/ICACTBEHHOM
MIPEIPaCIOI0KEHHOCTHI0. 3HAUYCHUE MEIUITMHCKON TeHETUKH B MPE0TBPAIICHUH

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U ceseKkuus. 3apoKICHUE CEICKIMU U IOMECTHKALMU. YYEeHHe
H.M. BaBwioBa 0 IeHTpax MPOMCXOXKICHUS M MHOT000paszusi KyJbTYpPHBIX
pactenuil. Ponb cenekuuu B CO3IaHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, nmopona, mTaMM. 3aKOH TI'OMOJIOTMUECKMX PSIOB B HaCIIECACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1sl CeeKIMOHHON paOoThlI.
Metoapl cenekKnMOHHON paboThl. McKycCcTBEHHBIH OTOOp: MAaccCOBBI U
UHAWBUIYAIbHBIA.  OTanmbl  KOMOMHalMOHHOW  cenekuuu. McnblTanue
npousBoauTeneil mo moroMctBy. OTOOp MO T€HOTUIY € IOMOIIbBIO OLIEHKU
(eHoTUna MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ ToMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METOJ1 CENIEKIIMOHHON paboThl. PaguannoHHbIi
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJIbTypHBIX (opM
opranusmoB. lcrnonp30BaHME T'€HOMHOIO pEAAKTUPOBAHUS M  METOJOB
pexomOuHanTHbIX JIHK 17151 momy4yeHust ucxoiHOro Marepuana ajsi CEJIeKIHH.
[lomyuenne nonmuruionoB. BHyTpuBHIoBas rubpuanzanus. banskopoicTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunHsel. Vcnons3oBanue rereposuca B cenekuuu. OtaanéHHas
rubpuan3aius. [lpeononenue Gecrutonusi MEXBHIOBBIX THOPHIOB. JlOCTHOKEHUS

CEJIEKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHU3MbI, WX XapaKTepUCTHUKA. TpaaullMOHHAs OHOTEXHOJIOTHS:
xjie0oneyeHne, IMOJy4eHHEe  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINUE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHUECKHX TEXHOJIOTHI.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOJIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHWPOBAHHWE YKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHast W TeHHas WHKEeHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpyHnpoBanue pekoMOuHaHTHBIX JIHK. [locTmkennss u mepcrieKTHBBI
XpPOMOCOMHOM UM TEHHOM WHXEeHepuu. MeaunuHckiue OHOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ue OPraHMueCcKOro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpuniuns! kinaccupukanuu opranuzMoB. OCHOBHbBIE
CHCTEMaTUYEeCKHEe I'PYIIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHMS M KHU3HEIEATEIbHOCTH OJJHOKJIETOYHBIX OpPraHH3MOB.
bakrepuu, apxen, OTHOKIECTOUHbIE TPUOBI, OJJHOKIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble  OpraHu3Mbl.  JIBUKEHHME  OJHOKJIIETOYHBIX
OpPraHu3MoOB: aMEOOHMIHOE, )KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKIETOYHBIX

OpraHu3MoOB. Pa3I[pa)KI/IMOCTB Y OJJHOKJICTOYHBIX OPIraHU3MOB. Takcucel

MHoroknerounble  pacreHus. B3auMocBA3bp  4acTed  MHOTOKIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPIaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe uenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTH cTpoeHMs, (YHKIMI M pacnojoXKeHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpaTUBHBIE OpraHbl pacTeHUH. DyHKIIMK OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /J[BUkeHHEe MHOTOKJIETOUYHBIX PACTEHHIT: TPOITU3MBI
n Hactuu. [lorymomenue BOXBI, YIIIEKMCIIOIO I'a3a M MHUHEPAIbHBIX BEIIECTB
pacteHusmMu. J{pixanue pactrenuil. Auddysus razos yepe3 noBEpXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHui. Beinenenue y pacteHuil. 3ammra y
MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. CpeacrBa MacCUBHOM W XMMHUYECKOU
3anThl. OUTOHIMIBL.

Pa3apaxuMoCTh U peryssnus y opraHu3smMoB. Pa3apakuMOCTh U pEryssnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€e BellleCcTBa M X 3HAUCHHUE

MHOroKJIETOYHbIE  KUBOTHBIE. B3anMOCBs3p YacTei MHOTIOKJIETOYHOTO
opraHusma. TKaHI/I, Opradbl U CUCTEMEBI OPraHOB MHOT'OKJICTOYHOT'O OpraHu3Mma.
OpranusMm kak eauHoe 11enoe. ['omeocTas. TkaHu )KMBOTHBIX M YelTOBEKa. TUITBI
JKABOTHBIX TKaHEH: JNUTENHaAlbHAsA, COCIAMHUTEIbHAs, MBIIICYHAsA, HEPBHAas.
OcoOeHHocTH CTpoeHMs, (QYHKIHA U pacHOJOKEHUs TKaHe B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

OpraHsl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPTaHOB U CCTEM OPraHOB.
Omnopa Ttena opranu3moB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII1 1 BHyTpeHHUN ckeseT. CTpOEHUE U TUIIBI COCUHEHUS
KOCTEH.

JIB>KEHME MHOTOKJIETOYHBIX KUBOTHBIX. [IuTaHme xuBOTHBIX. IluTaHue
MMO3BOHOYHBIX XKHUBOTHBIX. J[pIxanue >kuBOTHBIX. KoxxHOe nbixanue. XKabGepHoe

U JIETOYHOE JbIXaHHE.




5.1

5.2

5.3

5.4

JIpIXaHue TMO3BOHOYHBIX KMUBOTHBIX. DBOJIOLMOHHOE YCIO0XHEHUE CTPOEHUS
JIETKUX TTO3BOHOYHBIX KUBOTHBIX. JlpIXaTeiibHas cUCTEMA YeaoBeKa. MexaHn3m
BEHTWIALIMM JIETKUX Yy MNTHUI U MIEKONUTAKOWMX. TpaHCHOPT BEUIECTB Y
opranu3moB. TpaHcnopT BemiecTB y KMBOTHbIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHOCHass cucrema  IO3BOHOYHBIX  KMBOTHBIX. Kpyru
KpOBOOOpAIICHHs. DBOJIONHUOHHBIC YCIOKHEHUS CTPOSHUS KPOBEHOCHOM
CUCTEMBbI TO3BOHOYHBIX XUBOTHBIX. BhijieeHue y opranu3moB. Beiienenue y
KUBOTHbIX. COKpaTuTeNlbHble Bakyosu. Opransl BelaenaeHUs. CBA3b MOJOCTU
TeJla C KPOBEHOCHOM U BBIACIUTEILHON CUCTEMAaMU. BblJIeNIeHHE Yy TO3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. I[IOKpOBBI M HX
MIPOU3BOIHBIE.

PazgpaxkumocTs 1 perynsauus y opranu3MoB. PazapaxkuMocTb y OJHOKIETOYHBIX
Oprann3MoB. Takcuchl. Pa3apa)kMMOCTh M pEryysiidsg y MHOTOKJIETOYHBIX
pacteHuii. PocToOBbBIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pediekTopHas peryisiius y MHOTOKJIETOUHBIX KUBOTHBIX.
HepBHas cucrema u €€ oTaenbl. OBOJMIOLUHUOHHOE YCIO0XKHEHUE CTPOEHUS
HEPBHOU CUCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm st 3pQGEeKTUBHON (HYHKIIMOHATBHOU
aHHOTallMd  TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  METa0OJIOMOB

MHUKPOOPraHu3mMoB, paCTCHI/II‘/'I, JKHUBOTHBIX M YCJIOBCKA
OpraHI/IBM YCJIOBCKA U €TI0 310POBLEC

OpraHsl 1 CUCTEMBI OpraHoOB 4eoBeKa. OTAebl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KUBOTHBIX. Pednekc u pednexkropHas ayra. be3yclioBHbIE U YCIIOBHBIE
pednexcsl. I'ymopasibHas peryiasiuusi M SHJOKPUHHAs CHCTEMa >KMBOTHBIX U
qenoBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI M MX TOPMOHBI. JleiicTBrE TOPMOHOB.
B3auMocBs3p HEpPBHOH M 3HAOKPMHHOW cucTeM. ['mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHbie U yCIOBHBIE pedIeKChI

3ammTa opranusma ot 6ose3nei. UmmyHnHas cuctema denoBeka. KineTouHbiit u
rYMOpaJbHBIA MUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
uMMyHUTET. Teopusi KIOHaJIbHO-CEIeKTHUBHOro wuMMyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Poub

BPOKJIEHHOIO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KpoBeHocHas cucrema u €€ opranbsl. Cepalie, KPOBEHOCHBIE COCYbl U KPOBb.
Kpyru xpoBoobpaienus. Pabora cepaiia u e€ perynsuus

Hpixanue 4yenoBeka. Jluddysuss ra3zoB depe3 MOBEPXHOCTb  KIETKH.
JpixatenbHasg cucTeMa 4esoBeka. JlpIxaTenbHass IMOBEPXHOCTh. Perymsuus

nbIxaHus. [[prxaTenbHbie 00bEMBI
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[InmeBapurenbHas cucreMa 4denoBeka. OTaensl MUIIEBAPUTEIBHOIO TPAKTa.
[InmeBapurenpHble  Keie3bl.  BHYTpUIIONOCTHOE U BHYTPUKIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbyakmonupoBanue HeppoHa. PubTpalus, ceKpelns 1 00paTHOE BCaChbIBAHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIJACJIICHU. O6p330BaHI/Ie MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBEKa: MbIedyHas cucteMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHNS KOCTEN
Teopus 3Bontonuu. PazButue xnu3HU Ha 3emie

OpomonnonHass Teopus Y. Jlapuna. Ilpeamoceuiku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedarenbHocTs Y. JlapBuHa.

JIBuokymiye cuibl 3BONIONMHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HACJEACTBEHHAas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuaterTnaeckoi Teopun 3Bomonuu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLMOHHAs OMOJIOTHs. 3HaUe€HHE IBOJIOLMOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tomynsauus kak 3jIeMEHTapHas €AMHMLA HBOJOLMU. COBPEMEHHBIE METOJIbI
OLIEHKU T'€HETHYECKOro Pa3HOOOpa3usi U CTPYKTYpbl NMOMyisiuuid. V3meHeHnue
reHo)oHAa MOMYJSALUUU KakK 3JIEMEHTApHOE S3BOJIIOIIMOHHOE SIBJIEHHUE. 3aKOH
reHetTudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

OneMeHTapHble (DAKTOpbl (JIBMXKYIIME CHIIBI) 3BOMIONMHA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHblE HW3MEHEHHUs 4YacTOT ajuleedl B momymauusax. O¢¢ekr
OCHOBATEJIS. Murpanuu. M3onmsaupa  momyssiui: reorpaduyeckas
(mpocTpaHCTBEHHas1), OMooruyeckas (pernpoayKTUBHAs).

EcrecTBeHHbIii 0TOOp — HampaBisoommii  ¢axkrop sBomouuu.  Dopmbl
€CTECTBEHHOI0 0TOOpa: ABWXKYIIMHA, CTaOMIM3UPYIOLIUHM, pa3pbIBAOIIMMA
(nu3pyntuBHbIi). [TonoBoit oT60p.

[IpucnocoOaeHHOCTh  OPraHU3MOB ~ Kak  pe3y/lbTaT  MHKPOIBOIIOIUH.
Bo3HukHOBEHHE  NPUCIIOCOONIEHUH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiaennii y opranuzMoB. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BupooOpa3oBaHue Kak pe3yibTar
MUKpPO3BOJIONMH. M30msmusa — kiroueBoi daktop BumooOpasoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONAaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIIOVIU3AIH,

TI/I6pI/I,Z[I/I3aI_[PISI). I[J'II/ITCJIBHOCTL 9BOJJIIOLIUOHHBIX ITPOLECCCOB.
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MexaHu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Posnb »BOMIOIIMOHHON OMOJIOTHU B pa3pabOTKE HAYYHBIX METOJIOB COXpPaHEHUs
OnopasHooOpasus. MUKPOIBOMIONUS U KOABOIIOLUS MApa3UTOB U MX XO35EB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Mertoapl U3ydeHHsI MaKpO3BOJIOIHH. [laneoHTOIOrHYecKe METOIbI N3yICHHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo1p! n3ydeHus sBotoun. CpaBHeHHE QIIOPHI U (payHBI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Bunsr-sanemMuxu
Y PEITUKTHIL.

OMOPHOJIOTHUECKUE M CPAaBHUTEIBHO-MOP(OIOrHYECKHE METOJbl H3Y4YEHUS
HBOJIONUH. |'€eHEeTHYeCKre MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TOSBICHUS
OBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBI
PynumenTapable  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOABl  W3YYEHHUS  DBOJIOILUH.
I'omosnoruynsie reHsl. COBpeMEHHbIE METO/IbI OCTPOCHUSI (PUITOr€HEeTHYECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTAITUH U IBOJIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBOJONHHA. HeoOpaTHMOCTh IBOJIFOIIHH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIOLINH

6.4

Hayunple THMOTE3bl NPOMCXOXKACHUS JKM3HM Ha 3emie. AOHOreHe3 u
naHcrnepMus.  JloHayyHble — NpPEACTaBIEHUS O  3apPOXKICHUU  KU3ZHU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxaeHne KU3HU U aCTPOOHOJIOTHS.

OcHOBHBIE 3Tallbl HeOpraHuueckoi sBomoruu. [lnanerapHas (reosoruveckas)
HBOJIOIMUSA. XUMHUYECKass 53BOMIONMA. AOHOTeHHbBI CHUHTE3 OpraHMYecKuX
BemectB u3 Heoprannyeckux. Ombir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nosmMepoB u3 MoHoMmepoB. KoaunepBaTHas runore3a A.W. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonneiiHa, reHeTnueckas rumote3a I'. Mémnepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emnm u Metoasl €€ u3ydeHus. Vckonaemble OpraHU4eCKUE OCTATKH.
I'eoxpononorust 1 e€ mMetoapl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas mKaja: 30Hbl, 3pbl, IEPUOBL, JTIOXH.

Hauanpenbie sTanbsl oprannyeckoil 3Bosiionuu. [1osiBiieHrE U SBOTIONMS MEPBBIX

KJIETOK. OBomonus Mertabonn3ma. BO3HUKHOBEHHE TMEpPBBIX SKOCHUCTEM.




CoBpeMeHHBIE MHUKpPOOHbIE OWMOIIEHKM KaK aHajJor MEpBbIX Ha 3emie
coobmiectB. CTpoMaTonuTsl. [IpoKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOJIIOLMUOHHOE MPOUCXOKICHHE
BUpYycOB. IlponcxoxaeHne MHOIOKJIETOYHBIX OpraHuM3MOB. BO3HUKHOBeHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHUd. OCHOBHBIE apoMOpP(O3bI
pactenuii. Bbixox pactenuii Ha cymy. [losiBieHne CHOpOBBIX pacTeHU U
3aBoeBaHuMe MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHui.

OCHOBHBIE 3Talbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl
KUBOTHBIX. Benckas dayna. KeMOpuiickuii B3pbIB — IMOSIBIICHUE COBPEMEHHBIX
Tunos. [lepBrie XOpa0BbIE )KUBOTHBIE. ZKH3HB B BOJI€. DBOIIOLMS TO3BOHOYHBIX.
[Mpoucxoxnenne ampubuit u pentumii. [IporcxoxaeHne MICKOTMUTAOINX H
ntul. [lpunnun xmrodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
[103BOHOYHBIMU JKUBOTHBIMU CYIIIU.

PazButue xu3HM Ha 3emiie 10 ApaM U IEPUOJIaM: apXeld, IPOTepO30ii, Maaeo3oi,
Me3030H, KaiiHo30il. OOmas XxapakTepuCTHKa KJIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosiBieHMe W pacuBeT — XapaKTEpHbIX  OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro YCIOBUS U BIMSIHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.
MaccoBble BbIMUpaHUSI — HKOJOTMYECKHE KpHU3UCHl mpouuioro. [IpuumHel u
CJIEJICTBUSL MAcCOBBIX BhIMUpaHUil. COBpEMEHHBIN 3KOJIOTUYECKUI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3agaum anTponosiorud. Metoaesl aHTpomnonorud. CraHOBIEHUE
IIPEICTaBICHUN O MPOMCXO0KIEHUH YeroBeka. COBpeMEHHbBIE HAyUHBIE TEOPUHU.
CxozcTBO yennoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE UYEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CPaBHUTENIbHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (hU3M0JI0T0-O0MOXUMHYECKHE,
noBefeHueckue. OTiMuus yenoBeka OT JKUBOTHBIX. IIpsmoxoxkaeHue wu
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOU
CUTHAJIBHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTE€HE3a: OMOJIOTMYECKUE, COLMANIbHBIE.
CooTHolleHrne ONOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOTeHE3E.
OCHOBHBIE CTaUM aHTPOIIOreHe3a. ABCTPAJONUTEKH — JBYHOTHE IIPEIKH
monel. YenoBek yMenbld, NEpBbIE HM3TOTOBIEHUA OpyAMil Tpyna. Yemosek
MPSIMOXOJIAIIMNA W TIEPBBINM BBIXOJ JIOJeH 3a mpenensl Adpuku. Yemosek
reiaensoeprckuii — oOIMi MpeloK HeaHIePTaIbCKOrO YeIOBEKa U YeJIoBeKa
pazymHoro. YenoBek HeaHAEPTAIBCKUM KaK BHJ JIIOJEH XOJIOIHOTO KJIMMAaTa.
UYenoBek pa3yMHBII COBPEMEHHOTO THIIA, JECHHCOBCKUN YEIOBEK, OCBOCHHE

KOHTUHEHTOB 3a mpenenamMu AQpuku.




DBOJIIOLUS COBPEMEHHOTO 4YeJoBeKa. EcTecTBEHHBI OTOOp B MOMYJSAIMIX
YenoBeka. MyTalMoOHHbIN nporiecc ¥ noauMopdusm. TlonyasiroHHbIE BOJIHBL,
apeiid reHoB, Murpanus 1 «3(p@(eKT oCHOBATENs» B MOMYJISILUAX COBPEMEHHOIO
4eIJI0BEKA.

UYenoseueckue pacel. [loHatne o pace. boisbmme packl: eBponeouaHas
(eBpasuiickasi), aBCTpajJO-HErpoujHasi (PKBAaTOpUaAlIbHAsl), MOHTOJIOUHAS
(a3uarcko-amepukaHckasi). Bpems u nmyTtu pacceneHusi 4eaoBeKa IO IJIaHETe.
EnuHctBO  4enmoBedeckux pac. HaydHasg HecOCTOATENBHOCTH pacus3Ma.
[TprucnocoOIeHHOCTh 4YeTOBEKa K pa3HBIM YCIOBUSM OKPYXKAIOWIEH Cpesbl.
Brnusinue reorpaduueckoit cpenpl u apeiida reHoB Ha MOp(OIOTHIO H

(bl/I3I/IOJ'IOl"I/IIO YCI0BCKa

OKOCHCTEMEI U Mpucynmue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosoruu. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konoruu. IloneBble HaOMOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMH:
NpUpPOAHBbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHMTOPHUHT

OKPY’KaIoIel Cpebl: TOKAIbHBIN, pErHOHAIBHBIN U TT100abHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX neictBusa. Knaccupukarms
HKOJIOTUYECKUX (HaKTOpOB: AOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JAEHUCTBUS HKoJormueckux QaxrtopoB. IlpaBuio
munumyma (K. IInpenrens, 0. JIu6ux). TonepanTHOCTb. DBpUOHMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue akropsl. CBET Kak 3KoJoruueckuit gpakrop. JleiicTBue pa3HbIX
YJaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKUE TIPYIIIBI
pacTeHM M JKUBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUrHanbHas poJib CBETa.
DOTONEPUOIU3M.

TemnepaTypa kak »skojoruueckuil ¢akrop. JlelicTBue Ttemmeparypbl Ha
opranusmsl. [IoHKHI0TEpMHBIE B TOMOWOTEPMHBIE OPIraHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skonornyeckuit (axrop. IlpucnocoOnenus pacreHuil
NoJ/IepXKaHuto BogHoro Oananca. Kiaccudukanus pacTeHHid M0 OTHOLIEHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAas, MOYBEHHas,
rlyOMHHAs TMOANOYBEHHAs, BHYyTpUOpraHu3MeHHas. @OU3NKO-XUMUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrnocoOiieHust OpraHu3MOB K
KU3HU B Pa3HBIX CPElaX.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMBL. CyTO4HBIE H
roJu4HbIe pUTMBI. [IprUcroco6IeHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHUSIM

YCIIOBUU KU3HU.




Kuznennsie popmbl opranuzmoB. [TousTue o xuzHeHHou dopme. Ku3HEeHHBIE
(OpMBI pacTeHUM: JEpPEeBbs, KYCTAPHUKHU, KYCTAPHUYIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: THPOOHOHTHL, FEOOMOHTHI,
a’poOnOoHTHL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢dakropsl. Buibl OMOTHYECKMX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, cUMOMO03 1 ero Gopmbl. [lapazutusm, Koomeparys, MyTyain3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUsA  (Tommueckue, ¢opuueckue, (abpuyeckue). 3HaAUYCHHE
OMOTUYECKUX B3aUMOACHCTBHIA I CYIICCTBOBAHHS OpPTraHU3MOB B CpeJe

obutanus. [I[pUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monyisauuu. [lomynsus kak Ouojoruueckas
cucrema. Pojb HEOTHOPOAHOCTH cpeibl, PU3HMUECKUX 0apbepOB M OCOOCHHOCTEH
O6uoJIoruyu BUI0B B (POPMHUPOBAHNUU IPOCTPAHCTBEHHON CTPYKTYPhI MOMYJISILIUHA.
OcHOBHBIE ITOKA3aTeIM MOMYJSALUNA: YUCICHHOCTb, IUNIOTHOCTh, BO3pAacTHas U
IIOJIOBAsT CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMI pPOCTA, CMEPTHOCTS,
MUTpaLys.

Okosorudeckas CTpykTypa mnomyiasiuuud. OneHka 4YHMCIEHHOCTU MOILYJISILIMHM.
JluHaMyKa MONyJSALUU U €€ peryssiusa. buoTuyeckuii NOTeHIMaNI MOMYJIALHH.
MopenupoBanne aAuHaMUKKM —nonyiasanuu. KpuBele pocTa  YHCIEHHOCTH
nonyisinuu. Kpussle BbpkMBaHMs. Perynsanus 4uCIEHHOCTH NMONYJISLUN: POJIb
(GakToOpOoB, 3aBUCALIMX M HE 3aBUCAIUX OT IUIOTHOCTU. OKOJIOTMYECKUE
cTpareruu BUJOB (I- u K-ctparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckod Humu JIk.M. Xaruynncona. PasMepsl dKoJornueckou
Humu. [loreHumansHas v peaan3oBaHHAs HUILIN.

Bun kak cucrema mnomyisiuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEIEHUS M  MUTpPAlUUil  JKUBOTHBIX.

buonornyeckue HHBa3uU JYKCPOAHBIX BUOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBa3uM Mexay
opraHuzMamu B OuoleHo3e. DKOocucTeMa Kak OTKpbiTas cucrema (A.[Dx.
Tencnu). OyHKIMOHATIBHBIE OJIOKHM OPraHU3MOB B 3KOCHUCTEME: MPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre Henu u CeTH.
Abuotnyeckue 010ku 3kocucteM. [louBsl U MBI B 3xocucreMax. Kpyrosopor
BELIECTB U NTOTOK HEPTUU B IKOCUCTEME.

OcHOBHBIE MTOKa3aTeNN 3KOcUCTEMBL. buomacca u npoayKuus. JKOJIOIrMUECKHe
MUpPaMH/Ibl YUCeN, OMOMACChl U YJHEPTHH.

HanpaBieHnHble 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKOCCCHMU W UX I[IPUYUHBI. AHTpOHOFCHHLIe BO3JICHCTBUS Ha




cykueccun. KnmmakcHoe —cooOmectBo.  buopasHooOpasume u  HONHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

IIpuponHble 3KOCHCTEMBI. AHTPOIONE€HHbIE IKOCHUCTEMBI. ATPO’KOCHUCTEMA.
ArpotieHo3. Pa3nnuus Mex 1y aHTpOIIOr€HHBIMU U IPUPOAHBIMU SKOCHCTEMaMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa
u (ayna. CunHanTponmszanus TrOpOJCKOW ¢ayHbl. buonorumueckoe u
XO3sICTBEHHOE 3HAYEHHME arpo’KOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH
(opMHpPOBaHUS OCHOBHBIX B3aUMOJICHICTBUI OPraHM3MOB B HIKOCHCTEMAX.
[TepeHoC PHEPIrUM U BELIECTB MEXKTY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpraHM3MOB, MOMYJSIIMM M 53KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX W

AHTPOINOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmeruranerapras o00oyiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyuiecTBoBania xu3Hb. Yuenue B.M. Bepnainckoro o Oumochepe. Obnactu
6uocdepsl u e€ cocras. JKupoe BemecTBo Ouocdeps 1 ero PyHKINU.
3aKOHOMEPHOCTH cymecTBoBaHUsl Ouocdepbl. OcobeHHOCTH OHOChEephl Kak
rnobanpHOM  SKOocucTeMbl. J[uHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotbl BemecTB W OHOT€OXMMHYECKHE IUKIBI (yriaepoaa, a3oTa).
PurmuanoCTh siBIIeHMI B Onocdepe.

3oHanpHOCTE Onocdepsl. [lonsatue o 6mome. OCHOBHBIE OMOMEBI CYIIU: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJHMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPbs. KiumaT, pacTUTenbHBIA H
KUBOTHBI MUP OOMOB CYIIIH.

CtpykTypa U QyHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYpCHOTO MOTEHIHaIa 1

O6uochepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MMPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenbl. OXpaHa Bo3yxa. 3arpsi3HEHHE BOJHOM Cpeapbl.
OxpaHna BOIHBIX pecypcoB. Pazpymienne noussl. OxpaHa NOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpOIIOT€HHOE BO3/EHCTBHE Ha PacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacCTUTEIBHOIO M KMBOTHOrO MUpa. OCHOBHBIE NPUHIMIBI OXPaHbl IPUPOJBI.
Kpacubie xuuru. Ocobo oxpansemble mnpuponansle Tteppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TNPUHIUIBl YCTOMYMBOIO Ppa3BUTHS YEJIOBEYECTBA U MPUPOJIBL.
PamonanbHoe  MPUPOAONONIB30BAHME M COXpAaHEHHE  OHOJIOrMYecKOro

pa3zHooOpasus 3eMiau




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

«Buonorusa 10 knacc. YrnybnéHHbin ypoBeHb», B. B. MaceyHuk n gp.. Y4ebHuK
coaepXuT pasHoobpasne 3agaHuii U AesTenbHOCTHbIN 6ok «Mosi

nabopaTopus». dzen.ru

«Buonorusa. CoopHuK 3agay u ynpaxHeHum», E. H. lembsiHkoB 1 ap.. Nocobue
OPWEHTMPOBAHO Ha YriybnéHHbIN YpOBEHb M3ydeHus npegmMeTa. dzen.ru

«Buonorusa. Buonornyeckune cuctembl U npoueccoi», A. B. TepemoB 1 ap.. Y4ebHuk
COAEPXKMUT OBYXYPOBHEBbIN TEKCT, LIBETHbIE UMMOCTPaLMMK, TabnuLbl, CXeMbI 1

3anaHus. dzen.ru

«BuoTtexHonorus. 10-11 knaccbi», H. B. Top6eHko. MNocobue coaepxnt
OOMONHUTENbHbIE MaTepuarnsl K yrinyonéHHoMy Kypcy 6uonormm, B HEM NpeacTaBreHbl
OCHOBbI BUOTEXHOMOIMKU, MONEKYNSPHON BUOMOrMK, reHeTUKK, SMOPMONOTNN U KNETOYHOM
©ovonoruun. dzen.ru

«O6wasn 6uonorus. 11 knacc. NMpodunnbHbIN YyPOBEHb. YYEOHUKY,

C. . MamoHTOB. market.yandex.ru

«Buonorusa. 10 knacc. Yye6Huk. ba3oBbi ypoBeHb. 2025», NacevHuk

B. B.. OZON.ru

«Buonorusa. TunoBble TeCTOBbIE 3a4aHUA C OTBETaMU U OO BSICHEHUAMUNY,
ByTtBunosckuin B. 3., 3aqau P. T..

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Buonorusa. Buonornyeckne cuctemol 1 npouecchl. 10-11 knaccbl. YrnyonéHHbINn
ypoBeHb. MeToguyeckoe nocobue ansa yuutensa. ProCx», astopel: Tepemos A. B.,
MeTtpocoBa P. A., pegaktop: lNpoxoposa E. B.. KHura cogepxuT pekomengaumm no
opraHv3auun 1 NPoBeLEHN0 yHEOHbIX 3aHATUM (YPOKOB, NabopaTopHbIX, MPaKTUYECKNX
paboT, SKCKYpCUI, MPOEKTOB 1 UCCriefoBaHun) no Guonoruun. [Ansa kaxxgon TemMel
0603HayYeHbl NNaHnpyemMble pe3ynbTaTbl 00Y4YeHUs] U OCHOBHbIE BUAbI y4ebHON
[esTenbHOCTU LWKONMbHUKOB. labirint.ruMy-shop.ru

«Buonorusa. 10-11 knacchbl. Yrny6néHHbin ypoBeHb. MeTtoguyeckoe nocoduey,
aBTopbl: [NaceyHuk B. B. n gp.. IlagaHne — anemeHT nHopmaunoHHo-
obpasoBaTenbHom cpeabl YMK no 6uonornm gns 10-11 knaccoB npegMeTHOW IMHUK
«JTMHKS xun3Hu». Nocobue copepxunt pabodyto nporpaMmmy 1 MeToamnyeckue
pekomMeHaauum no Guonormum gns 10-11 knaccos. pProsv.ru

Takke MOXHO 00paTUTb BHMMaHNe Ha y4ebHO-meToamn4YeCckoe nocobme ¢
anemMeHTamMu anekTpoHHoro obyyeHus «lfMoaroTtoBka K noctynsneHuto B BY3.
Buonorua» ons yyawmxca 10—11 knaccos. Nocobue paspaboTtaHo B COOTBETCTBUMU
¢ depepanbHbIM rocygapcTBeHHbIM 0bpasoBaTenbHbIM CTaHAAPTOM CpeaHero
obLero obpasoBaHMa U NPUMEPHON NporpaMmmon no Guonoruu.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI

CETU UHTEPHET school-collection.edu.ru — eauHas konnekums LmMdpoBbIx
obpa3soBaTenbHbIX pecypcoB. 34eck NpeacTaBrieHbl Habopbl LNMGPOBLIX PECYPCOB K
yyebHukam, pekomeHaoBaHHbIM MuHobpHaykn P®, nHHOBaLMOHHbIE y4ebHO-
MeToauyveckune pa3paboTku, TeMaTmdeckme 1 NnpegMeTHbIE KOMMeKUUn n gpyrme
MaTtepuansbl. nsportal.ruirorb.ru

resh.edu.ru — nnatdgopma «Poccuinckasa anekTpoHHas wkonay. Ha Hel cobpaHbl
3afayun, TemaTuyeckmne Kypchbl, BUOEOYPOKK. irorb.ru

foxford.ru — oHnanH-wkona «®dokchopn bronorusa». irorb.ru

infourok.ru — Bugeoypokun ot OO0 «MHdoypok» no Guonoruu. irorb.ru



https://dzen.ru/a/ZWdC2GKCj2KwhsPH
https://dzen.ru/a/ZWdC2GKCj2KwhsPH
https://dzen.ru/a/ZWdC2GKCj2KwhsPH
https://dzen.ru/a/ZWdC2GKCj2KwhsPH
https://market.yandex.ru/search?text=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F.%20%D0%BE%D0%B1%D1%89%D0%B0%D1%8F%20%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F.%2010-11%20%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B.%20%D0%BF%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9%20%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C%20%D0%BA%D1%83%D0%BF%D0%B8%D1%82%D1%8C
https://www.ozon.ru/category/uchebnik-po-biologii-profilnyy-uroven/
https://www.ozon.ru/category/uchebnik-po-biologii-profilnyy-uroven/
https://www.ozon.ru/category/uchebnik-po-biologii-profilnyy-uroven/
https://www.labirint.ru/books/472072/
https://my-shop.ru/shop/product/4820772.html
https://prosv.ru/product/biologiya-10-11-klassi-uglublennii-uroven-metodicheskoe-posobie02/
https://nsportal.ru/shkola/biologiya/library/2016/12/27/elektronnye-obrazovatelnye-resursy
https://irorb.ru/wp-content/uploads/2020/03/cifrovye-obrazovatelnye-resursy-po-biologii.pdf
https://irorb.ru/wp-content/uploads/2020/03/cifrovye-obrazovatelnye-resursy-po-biologii.pdf
https://irorb.ru/wp-content/uploads/2020/03/cifrovye-obrazovatelnye-resursy-po-biologii.pdf
https://irorb.ru/wp-content/uploads/2020/03/cifrovye-obrazovatelnye-resursy-po-biologii.pdf

yaklass.ru — umdposon obpasoBaTtenbHbIN pecypc «Aknace» (teopus +

npakTuka). irorb.ru

college.ru — pecypc ¢ anekTpoHHbIMU 06pa3oBaTenbHbBIMK pecypcamMmm no GUonorun.
3pechb NpeAcTaBneHbl TPEHMPOBOYHbIE TECTbI, y4ebHble NnakaTtbl C HarNsAHbIMM
MaTepuanamMmu, KOHCNEKTbl YPOKOB, MOLENUN, aHUMaLMN 1 AaXe Urpbl. Prosv.ru
project.theanimalworld.com — anekTpoHHas 3HUMKNONEeaNs!, B KOTOPON eCTb
Kpaco4Hble poTorpadum 1 pucyHkm, a Takke BO3MOXHOCTb MOUCKa No

andaBuTy. prosv.ru

bio.lseptember.ru — gnsa yuntenen «A nay Ha ypok bruonornny. 3gecb ectb cTatby no
©oTaHuke, 3oonorun, obLuen Guonornn n akonorun. nsportal.ru

humbio.ru — 6a3a 3HaHui no Guonorum Yenoseka. pkiro.ru
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