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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeameTy "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
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 «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble ipeaMeThy. CornacHo nonoxeHusMm GI'OC COO npodusabHbie yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpefHuM npodecCuOHATBHBIM U BRICIIUM 00pazoBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUSI, CBSI3aHHOTO C OHOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
W 3aJa4ax U3ydyeHHs ydeOHoro mpeameta «buonorus» Ha yriyOoJI€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBapUAHTHOE) TIPEAMETHOE COJACpP)KAHHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0OCOOEHHOCTEN oOyyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIINAT MPEEeMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpOCMATPUBACTCS  HAMNpPAaBJICHHOCTh  Ha
MOCJIEYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOT'O  MHUPOBO33PEHHS,  IKOJOTHUUYECKOTO
MBIIIUICHUS, IPEJICTABICHUN O 3J0pOBOM 00pase KU3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel MpupoaHoi cpeae. B mporpaMmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpPIKaHUS
OMOoIOTHYECKOr0 00pa30BaHMs HA YPOBHE CPEHEr0 001Iero 00pa3oBaHusI.

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



KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHHN U OMOJIOTUH PA3BUTHS, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
OWojornyeckoro  oOpa3oBaHMs B By3ax W OpraHU3alMsIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJYy4YarOT pa3BuThe. Tak,
pacuiMpeHbl U yriayOJjeHbl OHOJOTUYECKUE 3HAHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOPhIE MOKHO HCIOJIb30BATh KaK OPHUEHTUPHI IJIS1 MOCIEAYIOIIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpamnus OHMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, IMOJYUYCHHBIMU OOYYaIONIUMUCS TPU HU3yYCHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMY mnpeamMery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJI KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYECKOT0 pa3Ho00pa3us mianetsl. Tak, B 10 kiiacce nu3y4arorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pPa3BUTHS, TEHETHUKUW U CEJICKIIMU, OMOTEXHOJIOTUH W CHHTETHMYECKOW OMOJIOTHH,
AKTyaIM3UPYIOTCS 3HAHUS OOYyYaromuxcsi Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
¢dbusunoniornu yenoreka. B 11 kiacce u3yqaroTcsi I3BOIONUMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOyYarOIIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJICH, TPUHIIUIIOB U TIPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, TPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[s
pa3BUTHS U TONJEPKAHHUS HHTEpeca OO0ydJalomuxcs K OHOJIOTUM Hapsay Cco
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WJITM WHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B PEIICHHE BAKHEUIINX OMOJOTUYECKUX U IKOJIOTHUECKHUX MPOOIIeM.

[enps n3yuenus yueOHOro nipeameTa «buonorus» Ha yriryoJEHHOM YPOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOpPETCHHE YMEHUH
WCITOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneiaEéHHON 00IacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss ydeOHoro mnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, broctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH TO3HAHHS >KUBOM MPUPOJIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TMaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEJILHOTO TPOBEJACHUSI OHOJOTMYECKUX HCCICIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, JKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJicHUE OOYYaIOIUMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJTM3UPOBaTh M HCMOJBb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJMKOMW; YCTAHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOLIUX  JIIOJIe; OOOCHOBBIBaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOT0 UCCIICIOBAHMS, POBEICHUS DKCIIEPUMEHTAIBHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX 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 OBEICHHS B PUPO/IS; MHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyJaroImMMHCS  KOMIIETEHTHOCTH B pallMOHAIbHOM
PUPOAOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOcUCTeM, Ouocdepnl), COXpaHEHHWHU COOCTBEHHOIO 3JI0POBbS M 3J0POBBS
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B MOBCETHEBHOMN KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoneMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTUU Ha YIITyOJIeHHOM
YPOBHE CpeaHero o0miero oopasosanus, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHS] OUOJOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4YecKux padot. Takxke ydactue
OOy4YaromMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX 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

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkass ucTopus pa3BUTHS
Owonornu.  buomormdeckue HAyKM M HM3ydyaeMble HMH  MPOOJICMEI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OMOJIOTHH.

3HayeHue OMoJoruu B (HOPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

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

Tabmuiel 1 cxembl: «CBsI3b OHMOJOTHM C JPYTMMH HaykamMuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CJIOXKHOCTh M YHOPSJOYECHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAaMOOPraHU3alusl,
CaMOBOCIIPOU3BEIECHUE, PA3APAKUMOCTb, USMEHYMBOCTb, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOMYJISALIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cucremax. OCHOBHBIC MpH3HAKK KWBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne >XKUBBIX cucTeM. Merojasl Ouosiorndeckoi Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBast runotesa. [lorsitue BHIOOpPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOIO TECTa.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1abopatopHoe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHUH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [LIBaHH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposanmnvix
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), «DIEKTPOHHBIN MHUKPOCKOID,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saextpodopes, auddepeHuaIbHOe IEeHTPUBYTUPOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryIsauru. MUHepanbHbIe BEIIECTBA KIETKU, UX Onojorndyeckas poib. Poib
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



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

Jlutunel. M'mapodunbsHO-THAPOdOOHBIE cBOMcTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /[pyaue nykneosuompugocpamol (HTD). Cexkenuponanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMO(U3NUYECKUE UCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetst: JI. [Tomunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

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

Tabnuupel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHue: XuMUYECKast MOCyAa U 000PYyI0BAHHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

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

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



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

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (Tuiazmanemma). CTpykTypa ImiazMaTHdeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (Tuddy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIN W BTOPUYHBINA AaKTHUBHBIA TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (Qaronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa u QpyHKIUH
KJIETOYHOM CTEHKH PAacTEHUH, TPUOOB.

[uromnasma. [{uro3omns. [{utockenet. JIBuxkenue muromia3Mbl. OpraHou bl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOM/IbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3auMocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBopumMbix OeiakoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTok. Kiierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI POTOCUHTE3UPYIOMIMNX 3YKapHOT. XJIOPOIIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIljIa3Ma, SAPBIIIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaucnopm.

Knerounsle BkmtoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

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

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

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

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB M NMPeBpalleHUe JHEPIUH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakluuidl KIECTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 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 Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. IlpogykTUBHOCTH PoTOCUHTE3a. BriusHue pa3audHbix GakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

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

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonunou ATD-cunmaszwvl. IlpenmyrecTBa 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.

Tabmumbr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUCCKU 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

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

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Pomb pubocom 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). Moaexynsaprvle Mexanuzmvl SKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

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

Buoungopmamuka: unmespayus u ananuz donvuux maccugog («bigdatay)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmumpl u cxemsl: «buocunres 6enka», «['eHeTnueckut ko, «Bupycom,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekariux B uHTepdasze. [loaroroBka KIeTKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner perumkanyu JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUICIBHOCTb.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Jlenenne kiIeTku — MuTo3. CTaAMM MUTO3a U IPOUCXOISAIINE B HUX MTPOIICCCHI.
Tunel muto3a. Kapuokunes u nutokunes. bruonornyeckoe 3HaueHue MUTO3A.

Perymsiiius MUTOTHYECKOTO ITMKIIA KJIeTKH. [IporpamMmmupyemass KieTouyHas
rudeb — arnomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubenu Kiemokx. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JemoHcTpanuu

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

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KIETKax
KOpeIiKa JIyKay.

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlaGopaTopHnasi pabota «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OTHOKJIETOUHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
poTUCTHI. KoJIOHHAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKaHEN B OpraHax paCTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T€HEpAaTHBHBIE OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COEIMHEHHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBMKEHHE  OJHOKJIETOYHBIX  OpPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloromnenne BoabI, yriIeKUCIOro ra3a i MUHEPAIIbHBIX
BellecTB  pacreHusmu.  [Iutanue  KUBOTHBIX.  BHyTrpumosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue skuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] 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 MW 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beijienienue y pacteHuil. Belgenenue y )KUBOTHBIX.
CokparutenbHble Bakyoau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTEIBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne n (PyHKIITMOHHpPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

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

3ammTa 'y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M HX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHHUTeTa (I1. Dpmux, ®©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJTHOKJIETOUHBIX OpraHu3MoB. Takcucsel. PazapakxuMocCTh U peryisiuus y pacCTeHUN.
PocTtoBbie BelecTBa U X 3Ha4EHUE.

HepBHasi cucrema u pediekTopHas peryisius 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.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU U SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: . I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBble cuctembly, «CTpoeHHe CTeOs,
«CTpoeHue JNHCTOBON IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurensHas cucrema», «HIOOKPUHHAS cHUCTeEMa», «CTpOeHHE MBIIIIBIY,
«Mmmynurer»,  «Kuileuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMblkatomuxcs», «HepBHas  cucrema  nrumy, «HepBHas — cuctema
MJIEKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcey.

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



HACEKOMBIX, WIJIOKOXXHUX, UBbI€ SK3EMIUISIPbl KOMHATHBIX PACTEHUU, repOapuu
pacTeHUN pa3HbIX OTJAEJOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v O0eJIKoB Mo JercTBreM hepMEeHTOB, 000pyAOBaHHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JIbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHnasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHUE,  CIOPYJIALHNA,
dbparmeHTaiys, KJIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lomoBele kieTkn, wiM rametsl. Meino3. 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. [10JI0OBBIE JKee3bl.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenme. Tumbl  ApoOGiieHUS.
Jemepmunupoeannoe u HedepmMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsiuus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojblilia (IMOpUOHANIbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI KUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PasButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO0 U HENPSIMOTO
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
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuidl. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3oBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHUE U PAa3BUTHE PACTUTENBHBIX OpraHW3MOB. [[BOWHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsalud OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «BereratuBHoe pazMHOXkeHUE», «Tumbl Oecrosioro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButme Maiickoro xyka», «PasBurtue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUI,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [IUKI MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«’KM3HEHHBIN UK COCHBD».

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UI0B, MOJENb «L MK pa3BUTHS JISTYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTnueckas padora «BbIsIBIEHHME MNPU3HAKOB CXOJICTBA 3apOJIbIIIECH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
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 PA3BUTHH TI'€HETHKHU.
Pa6oter H. K. KonsiioBa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, aJbTEPHATUBHBIE TPU3HAKU, JOMHUHAHTHBIA WM PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbI ~ T€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH .

JleMmoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

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

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIuIeHUs NPU3HAKOB. l{uTonornyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHUS. [ UMOTEe3a YUCTOTHI TAMET.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacJieJOBaHUsI TPU3HAKOB. [[uTONOrMYecKre OCHOBBI JUTMOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXAYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAEIEHUS MoIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoOB, CUETJIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aiuienu3M. B3auMonencTBue HeEauIeNbHbIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(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 MMOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upymooniee CckpemuBanue», «HemomHoe TOMUHHUPOBAHHEY,
«ClemIeHHOe Hacle0BaHue MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun uenoBeka», «Kapuotun npozodwib», «Kapuotunm mnTUILBDY,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb I JCMOHCTpAIlMd 3aKOHOB €IMHOOOpasus
rHOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJAEIb JIA



JEMOHCTPALlMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKporpenapar: «/Ipozopumnay.

IIpakTuyeckas padora «lI3ydyeHne pe3yabTaTOB MOHOTMOPUIHOTIO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (PEeHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psan u BapuanuonHas kpuBasi (B. HMoranncen). CpoiicTBa MOau(MUKAIMOHHON
V3MEHUYUBOCTH.

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

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HoO0pa3us B Mpeiesiax OJHOrO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SnepHble U
nuTora3MaTuyeckue Myranuu. CoMaTUYecKue U MojoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJIOTMYECKHUX pPSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBuioB). BHesnepHas W3MEHUYMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

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

Tabnmuupr u  cxembl: «Buasl u3meHumBOCTHY», «MoaudukanroHHAs
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JI€BaHUS YeI0BEKay», « Bumbl myTammiiy.

OO6opyoBaHue: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) >KMBOTHBIX C Pa3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas padora «Myrtanuu y apo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun dvenoBeka. MexayHapoaHas mporpamMmMa HMCCIEAOBaHUsS T€HOMa
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HaciaencTBeHHbIe 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJe3HM 4YesoBeKa. boJie3HM C HACleACTBEHHOM MPepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUUeCKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3MYECKOMY U XMMHUUYECKOMY 3arpsi3HEHHUIO OKpY»Karolen cpesnl. ['eneTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

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

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesntekuusi OpraHu3MoB

JlomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpa3us KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JJaHNU COPTOB PACTEHUN U TOPOJI )KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
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 TeHOTHUITY ¢ moMonIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYyPHBIX
dbopm opranu3MoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0JHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brmuskopoicTBEHHOE — CKpemmMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelnMBaHue, Win ayTopuauHr. ['erepo3uc u ero mpuumHbl. Mcmomb3oBanue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
DpesoIoYUAY.

CoxpaHeHue U U3y4YeHUE TE€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTCHHM U UX
JUKUX POJIMYEH I CO3JaHUs HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
Cywecmsyomux u co30aHus HOBbIX NOPOO, JUHULU U KPOCCO8, 8 MOM 4Yucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008AHULL, Nepedosblx uoell U
NnepCcneKmuBHbIX MexHON02U.

JdeMoHCcTpaMu

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykesinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

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

JlabopaTopHas padora «3yyeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MTOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHnasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKcKRypcusi «OCHOBHBIE METOJbl U JOCTHUKEHHS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOHUCTIBITATELHBIM y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOPaTOPHIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIBTYPHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMyYEeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOjeMe. Mukpoouonoruueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKUX
TexHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIIHNECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CEJICKUMH pacTeHuil. [lonyuenue
MOHOKIOHAbHBIX anmumein. VMcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AMUEKIETOK U KJIOHUPOBAHHUE >KUBOTHBIX. METOJI TpaHCIUIAaHTAUHUHU SIAEP KIIETOK.



Texnono2uu 0300po6nenus, KyibmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHeix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JloCThX’eHuns U epCIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUU. JKOJIOTHUECKUE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YEeJOBEKAa JJISI OLIEHKH COCTOSIHUS €ro 310poBbs. VCHOJIb30BaHHE CTBOJOBBIX
kierok. TapretHas Tepanusi paka. 3D-Omoumkenepus misg  pa3paOOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuTel OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabnunp! 1 cxemsl: «Vcnoap3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I 'eHHass HHXKEHEepUs».

JlaGopaTopHnasi padora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IkcKkypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

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

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pa3MHOKEHUS ~ OpPraHU3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, OopbOa 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cuntrerndeckord teopun dBomonuu (CTI). HedtpanbHas
teopust dBomonuud. CoBpeMEHHass dBOJIONMOHHAS  Owojorus. 3HAYCHUE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JlemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonaein, /1. K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHuil U KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapuipyra myremecTBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (o Y. [lapBuny)»,
«CxeMa COOTHOIICHUS ABWKYIIMX CHJI 3BOIIOLHMN», «OCHOBHBIE TOJOXKEHUS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHUHA. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHooH/la TOMYJSLUMUKA KAaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIC U3MEHEHUS YacTOT ajljiesiel B MOMyIsausax. DPpQPeKT OCHOBATES.
Ippexm b6ymouinounozo eopaviuwika. CHudCeHue 2eHemuiecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha eeno6 68 6ONLUWUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus MOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), OMosiornueckas (pernpoayKTHUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIOLMH.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUH Y Opranu3MoB. ApoMop(}o3bl U HANOAJAN TALIUH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u crpykTypa. BumooOpasoBaHue kak pe3yibTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
rulOpuauzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX TPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Pouib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHHUS
OouopazHooOpaszusi. MUKpPOIBOJIONKUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K AaHTUOMOTUKAM U CLIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMu

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

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JIBuxyiume
CWJIbl HBOJIIOIUNY, «IKOJIOrHYEcKasi M30JSAIUs MONYJsIUi ceBaHCKOU (openny,
«I"eorpaduueckast U30IAIUs TUCTBEHHULIBI CHOMPCKOM U TIMCTBEHHUIIBI JAyPCKO»,
«ITonmysIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema IeHCTBUA
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpPHOBI 3a CcylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHnu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemynpexpaaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnocoONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanus», «I'eorpaduueckoe BUA000pa3oBaHuE TPEX BUIOB JIAHBIIICH,
«DKO0JIOTUYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «l[lonurmmouasl pacTeHHiD,
«KamycTHO-peieuHbIil THOpuI.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3BEpel ¢ mpuMepaMu pas3IMuHbIX MPUCTOCOOJCHUM, yydelia MITULl U 3Bepeil pa3HbIX
BHUJIOB, TepOapum pacTeHWH OJU3KHMX BHIOB, OOPA30BABIIMXCS Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO000pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHWE BHJIOB 10 MOPQPOIOTUUECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIOuMs U €€ pe3yabTaThbl

Metonbsl W3ydeHUS MaAKpO3BOMIONMU. [lalleOHTOIOrMYECKHE  METOMBI
uzydeHus: oHBoioiuu. IlepexonHeie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Buasbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONIOrHYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YyUEHUS
BONIIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSBICHUS
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 (PUIIOTC€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUi.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, ®. Mromnep, 3. I'eKkenb.

Tabmuupbl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Punmoduth»y,  «CemMeHHBIE
nanopoTHUkn», «buoreorpaduueckue 30HB 3eMin», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 5SMOpPUOHAIBHOIO Ppa3BUTHA TMO3BOHOYHBIX
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, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HaydHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. JloHayuHble peiCTaBICHUs O 3apPOKICHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckas) SBOJIOIUSA. XHUMHUYECKas JBOJIONUSA. AOHOTEHHBIM CHUHTE3
OpraHnyecKkux BemecTs n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
Oo6pazoBanue noaumMepoB u3 MonoMepoB. Koaieparnas runote3a A. . Onapuna,
runore3a mnepBuyHoro OynwoHa JIk. XongeiHa, TreHeTHYeckas rumoTe3a [.
Ménnepa. PubGozumsl (T. Yek) um runoreza «mvupa PHK» VY. T'unbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTAaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOJIOTHAs T€OXPOHOJIOTHUS.
["'eoxpoHoIOrMYecKas IKaja: 30HbI, 3pbl, IEPUOJBI, STOXH.

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



[Tpoucxoxaenue sykaproT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKIACHHE
BUPYCOB. [IpoucxoxkiaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymy. [losBieHHE CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxnaeHne MICKONUTAOINX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3utne xku3HM Ha 3emMie MO 3paM U IEpUOJaM: apXel, MPOTEPO30il,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€0JIOTMYECKUX
nporieccoB. [losiBieHNE U pacUBET XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa30BaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHHUSI — 3KOJIOTMYECKHE KPU3UCHI Mpouuioro. IIpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIbI OPTraHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. FOpuy»,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUN», «['€OXpOHOJIOrMYecKas  IIKajiay,
«HayvanbHble 3Tanbl OpraHUYEcKON ABOIMONMNY, «Cxema oOpa3oBaHUs SYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoab», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacTeHuit», «PunnobUTH», «OIHOKIETOYHBIE BOJOPOCIIH,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbuiObl», «3eMHOBOAHBIEY, «lIpecMbikaromuecs,
«lItnupy, «Miekonuratomue», «Pa3BuTue )Xu3HU B apXeHMCKOU 3pe», «Pa3Butne
)KU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OPraHUYECKOTrO MUPay.



O6opynoBanue: repbapuu pPACTEHWN Pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIJKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4deJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJIOCTEH, TOJIE3HbIX MCKOMAEMbIX, MYJSIKM OPraHUYECKHX OCTAaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiepa—
KOpu no n3ydennio abMOTeHHOTO CHHTE3a OPTaHNYECKUX COCTMHCHUN B IIEPBUYHOMN
atMocdepe».

JlabopaTtopnasi paGora «/3yueHue W onmMcaHuWE HMCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHU
Pa3HBIX OT/ICJIOBY.

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

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUU. METOIbl aHTPOTIOJIOTHH.

CraHoBjieHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YEJIOBEKA. PenuruosHbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBujeTenpCcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMU:  CPaBHUTEJBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4elnoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBL.

JIBrkymue cuiibl ((pakToOpbl) aHTPOIOreHe3a: OMOJIOTHYECKUe, COL[UaIbHbIE.
CooTHo1ieHHue OMOJIOTHYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJNM aHTpoIOreHe3a. PaHHHME YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPa3HBIX 00€3bsH 1
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYIHi Tpyaa. YenoBek MpAMOXOISIINN U IIEPBBIA BBIXO JIFOJEH 32
npenensl Appuku. YenoBek reifenboepreckuii — o0 npeok HeaH AepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3symMHOro. YeloBeK HEaHIEPTANIbCKUM KaK BHJ JIKOJEH
XOJIOJHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlaneoreHetuka u
NajeoreHOMHKA.

DBOJIONUS COBPEMEHHOTO 4esnoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
YyenoBeka. MyTanMoHHBIN Tiporiece W moduMopdusmM. llomysiimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YEI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems M myTu paccelieHHs 4YenoBeKa IO IUIaHETe.
EnuHcTBO  4yenoBeuecknx  pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHI0 U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuiiHapHble  MeTojabl B (usnueckol  (OMOJOTHUYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOIOJOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

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

Tabmunp! 1 cxembl: «MeToIbl aHTpONOJ0run», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIUE CHUIIBI aHTPONIOT€HE3a», « IBOJTIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «Talbl HIBOJIOLUHN YEJIOBEKA», «Pacel yenoBeka.

OO6opynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMHM TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
Yyepera 4eJI0BeKa U Yeperna MUMIIaH3€e, MOJENb KUCTH YeJIOBEKa U KUCTH LIMMIIaH3e,
MOJEIHN TOpPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C NMPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHM3MOB H
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Kalollei cpeaoi

3apoxaeHue U pa3BuTHe dKkojoruu B Tpyaax A. 'ymOonbara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B HKOJIOTHU:
NpUpOAHbIE W JilabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPYXAaIOIIeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEJIOBEYECTBA C mMpupoaor. PopMHUpOBaHUE
DKOJIOTHYECKOMN KYJIbTYPbI U 3KOJIOTUYECKOM IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroabl 3Konorun», «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: abUOTHYECKUE, OMOTHYECKUE, aHTpororeHHbie. Oo1ue
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak »Kojorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYIIIIbI
pacTeHU M >KMBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHaiapHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojJiep>kKaHuio0 BogHOTO Oananca. Knaccudukamnus pacTeHUN MO OTHOIICHUIO K
Boje. [IpucniocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
INIyOMHHAsT  TIOATNOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HbIX cpeax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJuyHbie pUTMBL. [IprCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHECHUSIM
YCJIOBUM KU3HMU.

’Kuznennnie popmbl opranu3mMoB. [ToHsiTue o xu3HeHHOHN popme. XKu3HeHHBIE
dbopMbl pacTeHHWl: JEpeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
oJHOJIETHHE TpaBbl. JKu3HeHHBIC (OPMBI )KHBOTHBIX: TUAPOOHMOHTHI, TEOOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckue pakTopsl. Buabl OMOTHYECKHUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutusm, koomeparusi, MyTyaliu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJecTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOACHCTBUN JUIsl CYLIECTBOBAHMS OpPraHU3MOB B CpeEAe
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuupbl U cxembl: «IKonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEenIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJlanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bHOJOrMYECKHE PUTMBIY,
«Kuznennslie popmbl pacTeHui», « KuzHeHHbIe (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHCTEMA XBOMHOro Jiecay, «llemn mutanus»,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHIHs», «CumM0Omno3y,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pPacTeHUNM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSIHUIO Pa3jM4YHBbIX SKOJOTMYECKHX (PaKTOpoB, repOapuu CBETOIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCIIIMXCA K THUrpoduTaM, Kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloMIUX dYepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIUM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX U3HEHHBIX (POPM, KOJUIEKUUHU
KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHI».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauuss  Kak
Oouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOTUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckasi CTpykrypa nomyiasuuu. OLeHKa YUCIEHHOCTH MOIYJISILUY.
JluHaMyKa momyssiiuu U €€ peryisinus. broTudyeckuii MOTEeHIMAN MOMYJISLUH.
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).

[Tonsitue 00 sKomornyeckoil Huie BUaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bua kak cucrema nomymsuuid. Apeansl BUIOB. Buabsl M HX KU3HEHHBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaMu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cxembl: «IKOJOTMYECKUE XapaKTEPUCTHKU MOMYJSLUANY,
«IIpocTpaHcTBEHHass  CTpyKTypa IomyJsinuw», «Bo3pacTHele  mupaMubl
nonyiasauum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUM K pacCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOTHYECKHE CHCTEMBI.

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

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: MPOJYLEHThl, KOHCYMEHTbI, PEIyLCHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcCHOBHBIE IOKA3aTENHN DKOCUCTEMBL. broMacca 1 MpoayKIHsl. DKOJIOTHYECKHE
NUpPaMUJIBI YKcell, OnoMacchl U SHEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCMM W HMX MPUYMHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHnoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

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

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pasnuuns
MEXy aHTPOIIOT€HHBIMH U MPUPOJHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonorumdeckoe wu
X035CTBEHHOE 3HAUEHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTh OPTraHU3MOB, MOMYJIALMA U IKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aAHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmsus. MeTooIoThs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaMu
[Toptper: A. [Ix. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IpyIIIBI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucTemey, «Llenu
nuTaHus (macTOWIIHAs, JACTPUTHAsS)», «ODKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamMua OMOMAacChl», «IKOJIOTHYECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHoBIEHHE Jieca MOce
noxkapa», «JKocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTEMY.

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

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcusi «IKCKypcHsl B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
CIIBHUK, Ha CYXOJ0JbHBINA WA TIOMMEHHBIH JIYT, 03€pO, OOJIOTO)».

IKCKypcusi «IDKCKYpCHsI B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdepa — oOmennanerapHas 000Ji04ka 3€MIIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIa XU3Hb. Pa3zBuTHe npeacTaBieHuii o oumocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ cocran. JKuboe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouocdepsl Kak
r100aIbHOM PKOCUCTeMBI. J[MHamMudeckoe paBHOBecue B Onocdepe. KpyroBopoTsl
BEII[ECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTaepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTHL OHMocdepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOWHBIC JI€Ca, CMENIAHHBICE W NIUPOKOJMCTBEHHbIC Ji€Ca, CTEIW, CaBaHHBI,
MyCThIHU, TPONUYECKHE JIeCa, BEICOKOTOPhs. KiluMat, pacTUTEIbHBIN U dKUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAja 1
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emum», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
aecy, «Cremnby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii nec.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITMH >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. I3MeHeHne Kiumara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacasie kHuru. Ocob6o oxpaHsembie mpupoansie Ttepputopuu (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanmonanpbHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpazust 3emiu. OOIIHE 3aKOHOMEPHOCTH TIJI00ANBbHBIX HSKOJIOIMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00Cmyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsasHeHue ruapochepbn,
«3arpszaenue nouBb», «[lapaukoBbIit adhexT», «Oco00 oxXpaHsIeMbIe TPUPOTHBIC
TeppuTOpun», «MOAEIH YIIPaBIIEeMOTO MUPAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUNW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepannu, KpacHON KHUTM pETHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TPOrpaMM CpeIHEro oO0mero oOpa3oBaHUA: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIBHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHbL O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OHOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOIOTUUECKOU KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS IMTPOTPAMMBI 110 OMOJIOTUH IOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJUILIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit depepauuu, npupone u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM ESITENHHOCTU MPU CO3/IaHUH YUEOHBIX
MPOEKTOB, pEHICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/a4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYWUTHIBATH B CBOMX JCUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOIICHUS! K MHEHHUIO ONIMOHEHTOB TMPH OOCYKICHWH CIIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBXKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHoun, ropaoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OreuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA 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;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

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

MOHUMAaHUE U pean3alus 310pOBOro 1 6€30macHoro oopasa ;ku3Hu (310poBOE
MUTaHKUE, COOJIIOIEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, perysipHas (Qu3uueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (hPU3UUYECKOMY U
MICUXUYECKOMY 370pPOBBIO;

MMOHMMAHUE LEHHOCTH TNPaBUJ HHAUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3nuHbIM cdepam npodhecCHuOHATBHONU JesTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K MPUPOJE KAaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

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

OCO3HAaHHWE TJI00aIBHOr0 XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed Hux
pelieHus;

CHOCOOHOCTH UCIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOTIOTHH 3HAHUS
W yMEHUS TIpU PEHICHHH TPoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH MPUPOTHOU
cpene, yMEHHE IMPOrHO3UPOBAaTh HEOJArOMPHUATHBIE SKOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOr0 FKOJIOTMYECKOTO0 MBIIUICHUS, IKOJOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJBTYpPbl KaK CpEICTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHpe KaK O €IMHCTBE MPHUPOJIbI, YEJIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PEeCypCHbie  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO AESATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yabTaThl OCBOCHHMS Y4eOHOTO mpenMera «buojorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHS, SBJICHHE, MPOIIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNe, HAOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHbBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecrieunBaromme GopmMupoBaHue GyHKIIHOHATHLHOW IPAMOTHOCTH M COIMAIILHOMN
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl — UCIOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHuUs
y oOydaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPAMMbI CpPEIHEr0 OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABAaTEJIbLHLIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

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

WCITOJIB30BaTh TMPU OCBOCHUM 3HAHWA TPHEMBI JIOTUYECKOTO MBITUICHHS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIpENCIATh 1ETU JeATEIBLHOCTH, 3a7aBas TapamMeTpbl W KPUTEPHH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
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 Pa3IUYHBIX HH(POPMAIMOHHBIX
MCTOYHUKAX;



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

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU NIOCIIEIACTBUN ACATENBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEPIpETAllUU, MPEeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
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 COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IIAPAMETPhl U KPUTEPUU PEILLICHNUS;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPaBICHHbII TMOUCK MepeHoca CPEJCTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpEiaraTb OPUTrMHAJIbHBIE MMOAXOJbl U PEIICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax daHHBIX, B VIHTepHeTe), aHAIU3UPOBATh
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOIBI MPU TOUCKE H
otOope Omosornueckor WHGOPMAITMH, HEOOXOAUMOW NJIsi BBITIOJHEHUS yUeOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGOpMaIHK (CXeMbl, rpad)UKH, TUarpaMMbl, TAOJIHIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsiAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAaClO3HABaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXaaemMol TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYrUX YYACTHUKOB
JMasora Wik TUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUs IPYTUX JIOJIeH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU yUeOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

NPUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KaYECTBO CBOETO BKJIaJa U KaXJI0T0 YJaCTHUKA KOMaH bl B OOIINN
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3IUUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

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

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

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

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIAaCTAX 3HAHUN, TOCTOSHHO TOBBIIIATE CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENbHBIX TMPOLIECCOB, UX PE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

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

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSTEIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIMH JIPYTOro YeIOBEKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHust  oOydaromuxcst  Owonormu. OHH — BKIIIOYAOT:
cnenuduyeckue Ajisi OMOJOTUM HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BaAHUIO 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 U3y4eHUs.

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

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
NMO3HAHWM  3aKOHOB TIPUPOAbI M  pEUIeHUHu MNpodJieM  palnuOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE 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 (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACIEICTBEHHOU
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, OJIHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: OOMEHA BEIIECTB (METAa0O0JIM3M), MPEBPAILLICHUSI YHEPTUU, OpPOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  Pa3BUTHs ~ OpraHu3mMa  (OHTOTE€HE3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIy OpPraHOMJAMH KJIETKH W HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHaMud M CHCTEMaMH OpPraHOB Yy pAacCTEHUM, >KMBOTHBIX M YEJOBEKa U HUX
GyHKUMUSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (PEHOTHIOM, (DEHOTUIIOM H
dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTENbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE peniaTb OMOJIOTUYECKUE 3a/1a4H, BBISBIISATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3U MEXJY UCCIEAYEMbIMU OMOJOTMYECKUMH MPOLECCAMU U SIBIICHUSIMH, J€1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUe padOThl, COOIIOJATH
npaBuia npu paboTe ¢ ydeOHbIM U Ta00PaTOPHBIM 000PYAOBaHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpenctBamMu, (GOpMyIHpys Lelb MCCIEIOBAaHUS, aHAJU3UPOBATH MOIYUYEHHBIE
pE3yNbTAThI U I€NIaTh BHIBOADL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHX
KOH(epeHUusX;

YMEHHUE OLICHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
o0acTv GMOJIOTUU U MEAUIIMHBI (KJIOHUPOBaHKE, UCKYCCTBEHHOE OILIO0TBOPEHNE,
HaIIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3[JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHalbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'O XO34KCTBa, MUILIEBOM MPOMBIIIJICHHOCTH, YTIAyOIsITh MO3HABATEIbHBIN
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIC pe3ynbTaThl OCBOCHUS ydueOHOTO Tipeamera «buomorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHUX
mpoOJeM dYelnoBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATBLHOTO
MIPUPOOTIOIH30BaHUS, U B (HOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEeNIeNICHUs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATaloUMX ONOJIOTMYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsix U HampasieHusx sBomtonuu, B.U. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAE€Th  OCHOBHBIMH  METOJaMH  HAy4YHOTO  IIO3HAHWA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPU3HAKU: BHUJIOB, OHMOTE€OIIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOpA, AJIIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHuS,
BIIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpefie OOMTaHUsl, YepeIOBaHUs HAMpaBIICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

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

YMEHHE  BBISIBISATh  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
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 YCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHUE pemaTh OMOJIOTUIECKUE 3aa91, BBISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a00OpaTOpHbIE M MpPaKTHUYECKHE paboThI, COOIIOAAThH
npaBuiia npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

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

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKONW paboTe Mo OHOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUU O TIPOUCXOKICHUN KU3HHU, YETOBEKa
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHaIbHON
JESATEITLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHMS, METUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IHIIEBOU
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIBHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OpPTaHMU3AIUSAX CPEAHET0 MPodeCcCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jiejioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourpoububie IIpakTuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI
https://resh.edu.ru/subject/lesson/7928
1 buonorns kak Hayka 1 .
/main/
5 * ) https://resh.edu.ru%2Fsubject%2
WBBIC CUCTEMBI U MX U3YUCHHUE
yi Flesson%2F7929%2Fmain%2F
https://resh.edu.ru%2Fsubject%2
3 Buonorus kneTku 2 0.5 0.5
Flesson%2F7936%2Fmain%2F
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Fkletochnyi-uroven-
4 Xumudeckasi OpraHu3aIins KJISTKH 10 1 1
p & 35064%2Fkhimicheskii-sostav-
kletki-35065%2Fre-6b3d5e9d-
8d7a-4c7f-bala-8d6bledd2d4dc
https://resh.edu.ru%2Fsubject%2
5 CtpoeHue u KIMH KIIETKH 8 05 2
p ym Flesson%2F7937%2Fmain%2F
5 OOMeH BelecTB U MpeBpalieHue 9 05 1 https://resh.edu.ru%2Fsubject%2
OHEPIUU B KIETKE ' Flesson%2F7939%2Fmain%2F
7 HacnencrBennas nadopmanus u 9 05 05 https://resh.edu.ru%2Fsubject%2
peanu3anus e€ B KIICTKe ' ' Flesson%2F7943%2Fmain%2F
https://resh.edu.ru%2Fsubject%2
8 JKy3HeHHBIN UKIT KISTKU 6 0.5 1
1 Flesson%2F7945%2Fmain%2F
https://www.yaklass.ru%2Fp%2Fb
9 Crtpoenue u GyHKIIUHA OPraHU3MOB 17 1.5 1.5 iologia%2Fbs-
9klass%2Forganizmennyi-uroven-




35073%2Ftkani-rastenii-i-
zhivotnykh-35076%2Fre-
5d5d4e3f-2c2b-4ala-0b0c-
0d0e0f0a0bO0c

https://resh.edu.ru%2Fsubject%2

10 Pa3smHoXkeHue u pa3BUTHE OPraHU3MOB 8 0.5 1.5 i
Flesson%2F7946%2Fmain%2F
I'enetnka — Hayka o
11 YK 5 05 https://resh.edu.ru%2Fsubject%2
HACJIEACTBEHHOCTH U U3MEHYHUBOCTHU .
A Flesson%2F7948%2Fmain%2F
OpraHU3MOB
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Fnasledstvennost-i-
izmenchivost-
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTHU 10 1 1
P a 35077%2Fmonogibridnoe-
skreshchivanie-35078%2Fre-
9¢9c1b9d-8e7a-4f1c-9ala-
8d6ble4d2d4c
13 3 5 05 1 https://resh.edu.ru%2Fsubject%2
aKOHOMEPHOCTH U3MEHUYNBOCTH .
p Flesson%2F7953%2Fmain%2F
https://resh.edu.ru%2Fsubject%2
14 I'eneTnka uyenoseka 3 0.5
Flesson%2F7954%2Fmain%2F
https://resh.edu.ru%2Fsubject%2
15 Ceneknus opraHnu3MoB 4 0.5 1
HHs op Flesson%2F7955%2Fmain%2F
16 buorexHonorus u cMHTETUYECKas 4 05 https://resh.edu.ru%2Fsubject%2
OHOoJIOrus ' Flesson%2F7957%2Fmain%2F
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
17 PesepBHoe Bpems « ['eneTnka» 1 glar

9klass%2Fnasledstvennost-i-
izmenchivost-35077




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

13



11 KJIACC

CUCTCMBI

Ne Koan4yecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(pPOBbHIE)
n/ Kourpoubnbie IIpakTuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
I padoThI padoTshI
1 3apoxaeHUE U Pa3BUTHE IBOTIOIMOHHBIX 4 https://resh.edu.ru%2Fsubject%2
MpEeACTaBICHUN B OMOJIOTUH Flesson%2F7959%2Fmain%2F
https://resh.edu.ru%2Fsubject%2
2 MUKPO3BOIIONHS U €€ PEe3yIbTaThI 14 15 2
P " pesy Flesson%2F7961%2Fmain%2F
3 M . 6 1 https://resh.edu.ru%2Fsubject%2
aKpOABOJIIOHS U €€ pe3yNIbTaThl
P t pesy Flesson%2F7964%2Fmain%2F
4 IIpoucxoxkneHue u pa3BUTHE KU3HU HA 15 15 15 https://resh.edu.ru%2Fsubject%2
3emite ' ' Flesson%2F7966%2Fmain%2F
5 [Ipoucxoxaenue yenoBeka — 10 05 1 https://resh.edu.ru%2Fsubject%2
aHTPOIIOICHE3 ' Flesson%2F7969%2Fmain%2F
OKOJIOrUs — HayKa O B3aUMOOTHOIIICHHIX
5 YK 3 05 https://resh.edu.ru%2Fsubject%2
OPraHU3MOB U HaJOPraHU3MEHHBIX .
P Fopra : Flesson%2F7972%2Fmain%2F
CHCTEM C OKPYKAIOILIEH Cpeion
https://resh.edu.ru%2Fsubject%2
7 Oprasu3MEbl U cpea OOMTaHus 9 1 15
p pest Flesson%2F7973%2Fmain%2F
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
11klass%2Fekosistemy-
8 OKOIOTHs BUAOB U ITOMYIISIIIHI 9 1 0.5
g ywi 35229%2Fpopulyaciia-
35230%2Fre-1b1b6c7d-9e9d-
4f60-0d0e-0g0f0e0d0cOb
DKOJI0THs COOOIIECTB. DKOJIOTHYCCKHUE 12 05 05 https://resh.edu.ru%2Fsubject%2

Flesson%2F7976%2Fmain%2F




10

11

12

buocdepa — rmobansHas s3xocucTemMa

UenoBek U OKpy»Karolas cpeaa

PesepBHOE Bpemsi «DBOTIOLIMS»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

0.5

0.5

7.5

https://resh.edu.ru%2Fsubject%2
Flesson%2F7980%2Fmain%2F

https://resh.edu.ru%2Fsubject%2
Flesson%2F7981%2Fmain%2F

https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-11klass%2F




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne KounyecTBO 4acoB
Hara JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Kontpoabubie IIpakTuueckue
Bcero U3yYEeHUsS o0pa3oBaTe/ibHbIE PECYPChI
I padoThI padoThI
buomnorus kak KOMILIEKCHas .
resh.edu.ru%2Fsubject%2Flesson
1 HayKa U KaK 4acTb 1 :
%2F7928%2Fmain%2F
COBPEMEHHOTO O0IIECTBA
5 JKuBnIe cCcTEMBI U X 1 resh.edu.ru%2Fsubject%2Flesson
CBOMCTBa %2F7929%2Fmain%2
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-9klass%2Fvvedenie-
3 YpoBHEBas opraHuzanus 1 35061%2Furovni-organizacii-
JKHUBBIX CUCTEM zhivoj-prirody-35063%2Fre-
5d3327f5-0c19-4b1b-8b5a-
0d9d7d3e9c7c
Hcropus oTKpsITHA 1 ,
https://resh.edu.ru%2Fsubject%2
4 n3ydeHus kietku. Knerounas 1 )
Flesson%2F7936%2Fmain%2
Teopust
Meroasl MOJIEKYIIIPHON U
KJICTOYHOU OWOJIOTHH.
[IpakTnueckas pabora
«M3yueHnne meToa0B
https:// www.school-
5 KJIETOYHOM OHOJIOTHH 1 0.5 0.5 ps://

(xpomarorpadus,
anekTpodopes,

g depeHIanTbLHOe
uentpudyruposanue, [TLP)»

collection.edu.ru%2F&utf=1




https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Fkletochnyi-uroven-

0 AMMICCKHIT COCTAB KICTKH 35064%2Fkhimicheskii-sostav-
kletki-35065%2Fre-6b3d5e9d-
8d7a-4c7f-bala-8d6bledd2d4c
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-

MuHepalibHbIE BENIECTBA .
9klass%2Fkletochnyi-uroven-

7 KJICTKH, UX OHMOJIOTrHYecKas . .
35064%2Fkhimicheskii-sostav-

poI® Kletki-35065%2Fre-6b3d5e9d-
8d7a-4c7f-bala-8d6bledd2d4c&

Opranunueckue BeIiecTBa

KJICTKH — OCJIKH.

8 JIaGoparopHas paboTa 0.5 https://www.school-
«OO6HapyxeHHe OeKOB ¢ ' collection.edu.ru%2F&utf=1
TMMOMOTIBI0 KAYECTBEHHBIX
peaKuuii»

CgoiicTBa, kinaccuduKkaius u resh.edu.ru%2Fsubject%2Flesson

o ¢byHKIMN OEIKOB %2F7932%2Fmain%2F&utf
www.yaklass.ru%2Fp%2Fbiologia
%2Fbs-9klass%2Fkletochnyi-

10 Oprannueckue BelecTBa uroven-35064%2Forganicheskie-

KJIETKH — YIJIEBOJBI veshchestva-kletki-35067%2Fre-
4c0d6adc-0d6a-4ald-9d6c-
9d7f6d5c5b5a&utf
https://www.yaklass.ru%2Fp%2Fb

11 Opranuueckue BellecTBa 05 iologia%2Fbs-

KIICTKH — JIMITHUObI

9klass%2Fkletochnyi-uroven-
35064%2Forganicheskie-




Hyxneunoseie kucnorsl. JJHK
u PHK. JIaGoparopnas padota
«HccnenoBanne HyKIEUMHOBBIX

veshchestva-kletki-35067%2Fre-
4c0d6adc-0dba-4ald-9d6c-
9d7f6d5c5b5a&utf=1

https://www.school-

12 KHMCJIOT, BEIJICIICHHBIX M3 0.5 collection.edu.ru%2F&ut
KJIETOK Pa3JInYHBIX
OpPraHu3MOBY
Crpoenue u ¢pyukiuu ATO. https://resh.edu.ru%2Fsubject%2

13 Hpyrue Flesson%2F7935%2Fmain%2F&utf
nykneosunrpudocdarsr (HTD) =1
CexBenupoBanue JIHK.

14 MeTto bl TEHOMHKH, https:// www.school-
TPaHCKPUIITOMUKHU, collection.edu.ru%2F&ut
MPOTEOMUKH

15 Metobl CTPYKTYpPHOM 05 https:// www.school-

OuonIorNn collection.edu.ru%2F&utf=1

16 THnbI KIETOK. https://resh.edu.ru%2Fsubject%2
[TpokapuoTnueckas KieTka Flesson%2F7938%2Fmain%2F&ut
CrpoeHne 3ykapuoTH4eCKOU

17 kieTku. [IpakTudeckas padbora 05 https://www.school-

«M3y4eHne CBOWCTB collection.edu.ru%2F&utf
KJIETOYHOW MEMOpPaHbI»
https://www.yaklass.ru%2Fp%2Fb
18 [ToBepxHOCTHBIN anmapat iologia%2Fbs-

KIJIICTKHU

9klass%2Fkletochnyi-uroven-
35064%2Fstroenie-kletki-




OnxHoMeMOpaHHbBIE OPTaHOWIbI
kieTku. [IpakTudeckas padora

35066%2Fre-5e5f4d3c-2b3c-4d5e-
6f7a-8b9c0dle2f3a&utf=1

https:// www.school-

19 «H3yHeHue ABIKCHHA 05 collection.edu.ru%2F&utf=1
LIUTOILIa3MbI B PACTUTEIIbHBIX
KJIETKAX)»
[TonyaBTOHOMHBIE OPTaHOUIBI
KJIETKA: MUTOXOHJIPUH,
20 mactuabl. JlaboparopHas 05 https://www.school-
pabora «lccnenoBanue collection.edu.ru%2F&utf
IUIA3MOJIN3a U AETUIa3MOJIn3a B
PaCTUTENBHBIX KIETKaX»
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
21 HememOpaHHbIe OpraHou/IbI 9klass%2Fkletochnyi-uroven-
KIIETKHA 35064%2Fstroenie-kletki-
35066%2Fre-5e5f4d3c-2b3c-4d5e-
6f7a-8b9c0d1e2f3a
29 Crpoee 1 dyHKIm A7pa https://resh.edu.ru%2Fsubject%2
Flesson%2F7937%2Fmain%2F&utf
CpaBHurenbHas
XapaKTePUCTUKA KIETOK
23 sykapuort. JlabopaTopHas 05 0.5 https:// www.school-
paborta «3y4yeHne cTpoeHus collection.edu.ru%2F
KJIETOK Pa3JIMYHbIX
OpPraHu3MOBY
24 AccuMmuianusa u https:// www.school-

IUCCUMMIIALIUAS — JBE

collection.edu.ru%2F&utf=1




CTOpPOHBI MeTa0oMM3Ma. TUIIBI
oOMeHa BEIEeCTB.
JlaGopaTopHas pabota
«3yueHne KaTaIuTUYECKOU
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMIJIa3bl UIIN
Kartasas3bl)»

depMeHTAaTUBHBIIN XapakTep
peaKIuii KJICTOYHOTO
MeTtabosm3ma. JlaboparopHas
pabora «M3yuenune

https:// www.school-

25 0.5
(hepMEHTaTHBHOTO collection.edu.ru%2F&ut
pacIIEeIUICHUs TEPOKCUAA
BOJIOPOJIa B PACTUTEIbHBIX U
’KMBOTHBIX KJIETKAX)
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Fkletochnyi-uroven-
benku-akTuBaTOpHI U OCIKHU- )
26 35064%2Fobmen-veshchestv-i-
MHTHOUTOPBI . -
prevrashchenie-energii-v-kletke-
35068%2Fre-6f6e5d4c-3b4c-5d6e-
7f8a-9b0cld2e3fda
. https://resh.edu.ru%2Fsubject%2
ABTOTpOGHBIH TUII OOMEHa .
27 Flesson%2F7941%2Fmain%2F&utf
BEIIECTB
=1
https://resh.edu.ru%2Fsubject%2
28 dotocuHTeE3 Flesson%2F7941%2Fmain%2F&utf

=1




Xemocunres. JlaboparopHas
pabora «CpaBHeHHE

https://www.school-

29 0.5
MpoIIecCCOB (POTOCHHTE3A U collection.edu.ru%2F&utf=1
XEMOCHHTE3a»
AHa’po0OHBIE OPTaHU3MBIL.
Bunpr 6poxxeHus.
30 P g p 5 https://www.school-
aboparopHas paboTa
parop P collection.edu.ru%2F&utf=1
«CpaBHeHHE MPOLIECCOB
OpOXKEHUS U IBIXaHUS
31 AspoOHbBIE OPraHU3Mbl. JTaIb https://resh.edu.ru%2Fsubject%2
SHEPTEeTUYECKOro OOMeHa Flesson%2F7940%2Fmain%2F&ut
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
DHeprust MeMOPaHHOTO _
ATHCHTA IhOTOHOB. CHITEs 9klass%2Fkletochnyi-uroven-
rpajgueHTa npoToHoB. CUHT
32 past P . 0.5 35064%2Fobmen-veshchestv-i-
AT®: pabora IpOTOHHOI . -
AT prevrashchenie-energii-v-kletke-
TCHHTAsHE 35068%2Fre-6f6e5d4c-3bac-5d6e-
7f8a-9b0cl1d2e3f4a&utf=1
33 p https://resh.edu.ru%2Fsubject%2
€aKIMH MaTPUIHOI'0 CHHTE3a
HHH MaTp Flesson%2F7943%2Fmain%2F
34 Tpanckpunuus — MaTpUYHbIA https://resh.edu.ru%2Fsubject%2
cuaTe3 PHK Flesson%2F7943%2Fmain%2F&ut
35 T . https://resh.edu.ru%2Fsubject%2
AHCIISIIMS U €€ ATallbl
pame/i Flesson%2F7943%2Fmain%2F
https://www.yaklass.ru%2Fp%2Fb
KonnpoBanne aMuHOKHCIIOT. .
iologia%2Fbs-
36 Pois pubocom B OGnocuHTE3E

Oenka

9klass%2Fkletochnyi-uroven-
35064%2Fbiosintez-belka-




Opranu3zaiys reioma y

35072%2Fre-7¢9c1b9d-8e7a-4flc-
9ala-8d6bledd2d4c
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Fnasledstvennost-i-

37 izmenchivost-35077%2Fosnovnye-
TPOKAPHOT 1 SyKapuoT poniatiia-genetiki-35078%2Fre-
4d4c3b2a-1f2e-3d4c-5b6a-
7c8d9e0f1a2b
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Fnasledstvennost-i-
MonekynsapHble MEXAaHU3MBbI ) _
38 izmenchivost-35077%2Fosnhovnye-
SHCTPECCHH TEHOB ¥ 9yKapHoT poniatiia-genetiki-35078%2Fre-
4d4c3b2a-1f2e-3d4c-5b6ba-
7c8d9e0fla2b
Bupycel — HekneTouHbIE
N i 05 tos:fwww school
collection.edu.ru%2F&utf
paborta «Co3nanue MoJean
BUpYCa»
40 E:fo}:;];le;ii?;e{i?jﬂﬂ https://resh.edu.ru%2Fsubject%2
J ’ Flesson%2F7944%2Fmain%2F&u
pacTeHui
41 HanortexHomoruu B OHOJIOTHH 05 https://www.school-
U MEIUIMHE collection.edu.ru%2F&ut
. https://resh.edu.ru%2Fsubject%2
42 JKu3HeHHBIA UK KIETKU

Flesson%2F7945%2Fmain%2F&ut




https://resh.edu.ru%2Fsubject%2

43 Matpuaneti cunres JTHK Flesson%2F7945%2Fmain%2F
Xpomocomsl. JTaboparopHas
44 pabora «3yueHue xpomocom 05 https://www.school-
Ha rOTOBBIX collection.edu.ru%2F&utf=1
MHKpOIpenapaTax»
https://resh.edu.ru%2Fsubject%2
45 JleneHue KICTKH — MHTO3 i
Flesson%2F7945%2Fmain%2F&ut
Tunsl kietok. Kapuokunes u
nutokuHe3. JlaboparopHas
46 pabora «HabOmroneHne MmuTo3a 05 https://www.school-
B KJIETKaX KOHYMKa KOpellKa collection.edu.ru%2F&utf=1
nyka (Ha TOTOBBIX
MUKpOIIpenaparax)»
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
47 Perynsauus :Ku3HEHHOTO LIMKJIIA 05 9klass%2Fkletochnyi-uroven-
KJIETOK 35064%2Fzhiznennyi-cikl-kletki-
35070%2Fre-8d8c7b6a-5b6c-
7d8e-9f0a-1b2c3d4e5f6a
https://resh.edu.ru%2Fsubject%2
48 Opranusm Kak eAMHOE LET0e Flesson%2F7947%2Fmain%2F&utf
=1
TkaHu pacTeHUH.
49 Ha60paiopHa51 pabota 0.5 https://www.school
. . collection.edu.ru%2F&ut
«M3ydeHne TKaHel pacTeHUII
50 TkaHM )KUBOTHBIX U YeJIOBEKA. 05 https:// www.school-

JlaGopaTopHas paboTta

collection.edu.ru%2F&utf=1




«M3ydeHue TkaHen
KUBOTHBIX»

Opransl. CucTeMbl OpraHoB.
Jlaboparopnas pabota

https:// www.school-

>1 «M3y4yeHne OpraHos 05 collection.edu.ru%2F&utf=1
LIBETKOBOT'O PACTEHHUSI»
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Forganizmennyi-uroven-
52 Omnopa Tena opraHu3MoB 0.5 35073%2Fstroenie-i-funkcii-
organizmov-35075%2Fre-
9e9d8c7b-6a7b-8c9d-0elf-
2a3b4c5d6e7f&
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Forganizmennyi-uroven-
53 JIBr>KeHHE OpraHu3MOB 35073%2Fstroenie-i-funkcii-
organizmov-35075%2Fre-
9e9d8c7b-6a7b-8c9d-0elf-
2a3b4c5d6e7f
54 [IiTan e opranusMOB https://resh.edu.ru%2Fsubject%2
Flesson%2F7949%2Fmain%2F&ut
55 EII:II;?)I;IP{I:I:.OIB_E;;Z::;II/I);eHLHaH https://resh.edu.ru%2Fsubject%2
Flesson%2F7950%2Fmain%2F&utf
CHCTEMA YEJIOBEKa
https://resh.edu.ru%2Fsubject%2
6 Jlerxanue oprannu3mos 05 Flesson%2F7951%2Fmain%2F&ut
57 JIpIXaHKE TT03BOHOYHBIX https://resh.edu.ru%2Fsubject%2

JKHUBOTHBIX U YCJIOBCKA

Flesson%2F7952%2Fmain%2F&utf




TpancnopT BeWECTB y

https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Forganizmennyi-uroven-

58 35073%2Fstroenie-i-funkcii-
OpTaHisMoB organizmov-35075%2Fre-
9e9d8c7b-6a7b-8c9d-0elf-
2a3b4c5d6e
Kposerochas cucrema https://resh.edu.ru%2Fsubject%2
59 IMO3BOHOYHEIX KHBOTHEIX U ]
Flesson%2F7953%2Fmain%2F
YEeJIOBEKA
60 YT — https://resh.edu.ru%2Fsubject%2
Flesson%2F7954%2
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Forganizmennyi-uroven-
61 3ammra y opraHu3MOB 35073%2Fstroenie-i-funkcii-
organizmov-35075%2Fre-
9e9d8c7b-6a7b-8c9d-0elf-
2a3b4c5d6e7
https://resh.edu.ru%2Fsubject%2
62 NMmyHHas cucreMa yenoBeka
Flesson%2F7
63 Paznpaxumocts u perynsiuus y https://resh.edu.ru%2Fsubject%2
OpraHn3MOB Flesson%2F7956%2Fmain%2
64 Zgr:fpai;::: (1:);2/:;1;14;1 " 05 https://resh.edu.ru%2Fsubject%2
Flesson%2F7957%2Fmain%2F&
’KMBOTHBIX M YeJIOBEKa
65 DopMBbI pa3MHOKEHUS https://resh.edu.ru%2Fsubject%2

OpraHu3MOB

Flesson%2F7958%2Fmain%2F&utf




https://resh.edu.ru%2Fsubject%2

66 [TonoBoe pa3MHOXeEHHE
P Flesson%2F7959%2Fmain%2F&ut
o https://resh.edu.ru%2Fsubject%2
67 Metios i
Flesson%2F7960%2Fmain%2
I"ameTorenes. OOpazoBanue U
pa3BUTHE TOJIOBBIX KJIETOK.
68 JlaGopaTopHas paboTta 05 https:// www.school-
«M3yueHune cTpoeHHs NOJIOBBIX ' collection.edu.ru%2F%3A%2F%2
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
69 NunuBunyansHOE pa3BuTHe https://resh.edu.ru%2Fsubject%2
OpraHu3MOB — OHTOI'€HE3 Flesson%2F7947%2Fmain%2F
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
. 10klass%2Frazmnozhenie-i-
3akiajika OpraHoB U TKaHEU U3 - oo
70 razvitie-35190%2Findividualnoe-
3apOJBIILEBBIX JINCTKOB " :
razvitie-organizmov-ontogenez-
35191%2Fre-3c3b2ald-0e0f-4a5b-
6c7d-8e9f0alb2c3d
Poct u pa3zButHe KUBOTHBIX.
https://www.school-
JlabopaTopHas pabota .
collection.edu.ru%2F2Fre-
71 «BpIsIBIEHNE TPU3HAKOB 0.5
. 3c3b2ald-0e0f-4a5b-6¢7d-
CXO/JICTBA 3apObIIeh 8e9f0a1b2c3d
MMO3BOHOYHBIX KUBOTHBIX)»
PasMHoOxeHue u pa3sutne
pactenuii. JlabopatopHas https://www.school-
72 pabota «CTpoeHHe OpraHoB 0.5 0.5 collection.edu.ru%2F2F7948%2Fm

Pa3MHOKEHHUS BBICIIUX
pacTeHui

ain




Ucrtopus cranoBiIEHUS U

https://resh.edu.ru%2Fsubject%2

73

pa3BUTHUS T'€HETUKU KaK HaAyKU Flesson%2F7948%2Fmain%2F
https://www.yaklass.ru%2Fp%2Fb

OCHOBHBIE TTOHSATHSA B iologia%2Fbs-

CHUMBOJIbI TCHETUKH. 9klass%2Fnasledstvennost-i-

74 Jlaboparopnas pabota 0.5 izmenchivost-35077%2Fosnovnye-
«po3oduna kak 00BEKT poniatiia-genetiki-35078%2Fre-
TeHETHYECKUX MCCIICIOBAHUI) 4d4c3b2a-1f2e-3d4c-5b6a-

7c¢8d9e0fla2b
h : .yaklass.ru%2Fp%2F
3aKoHOMEpHOCTH .ttps.//www yaklass.ru%2Fp%2Fb
iologia%2Fbs-
HAaCJIeIOBaHUS MTPU3HAKOB. ]
9klass%2Fnasledstvennost-i-
MounorubpumaHoe . :

75 ckpemuBanne. [IpakTnaeckas 0.5 lzmenchivost-

Ié - P ' 35077%2Fmonogibridnoe-
pabota “HsyHeHHe ; skreshchivanie-35079%2Fre-
PE3YIIFTATOB MOHOTHDPHIHOTO Se5d4c3b-2a3b-4c5d-6e7f-
CKPEIIUBAHUS Y IPO30(UITBI 829b0c1d2e3f

WTOJIOTHYECKHE OCHOBEI

76 1 5 https://resh.edu.ru%2Fsubject%2
MOHOTHOPHIHOTO

pHL Flesson%2F7949%2Fmain%2
CKpEIIMBaHUS
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Fnasledstvennost-i-
AHanuzupyrouiee . .

77 ckpemuBanue. Hemommoe lzmenchivost-

et ' 35077%2Fanaliziruiushchee-

(o) OBaHHE
JIOMHHHPOBAHH skreshchivanie-35100%2Fre-

6f6e5d4c-3b4c-5d6e-7f8a-
9b0cld2e3fda

78 JluruOGpuHoe CKperBaHue. 05 https://www.yaklass.ru%2Fp%2Fb

[IpakTrueckas padbota

iologia%2Fbs-




79

80

«3yueHne pe3ynbpTaToB
JUTUOPUIHOTO CKPEIIUBAHUS Y
JPO30(UITBDY

Iutonornyeckue OCHOBBI
TUTHOPHUTHOTO CKPEITUBAHUS

CHGHHGHHOC HaCJICAJOBaHUC
IIPpU3HAKOB

0.5

9klass%2Fnasledstvennost-i-
izmenchivost-
35077%2Fdigibridnoe-
skreshchivanie-35101%2Fre-
7a7b6c5d-4e5f-6a7b-8c9d-
Oelf2a3b4c5d

https://resh.edu.ru%2Fsubject%2
Flesson%2F7950%2Fmain%2F

https://resh.edu.ru%2Fsubject%2
Flesson%2F7951%2Fmain%2F

81

XpOMOCOMHas1 TEOpUs
HACJIEICTBEHHOCTH

https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Fnasledstvennost-i-
izmenchivost-
35077%2Fkhromosomnaia-teoriia-
nasledstvennosti-35103%2Fre-
8b8c7d6e-5f6a-7b8c-9d0e-
1f2a3b4c5d6e

82

83

I'eneTuka mona

I'eHoTHn Kak 11€10CTHAs
cucremMa

https://resh.edu.ru%2Fsubject%2
Flesson%2F7952%2Fmain%2F&

https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Fnasledstvennost-i-
izmenchivost-
35077%2Fvzaimodeistvie-genov-
35104%2Fre-9¢9d8e7f-6a7b-8c9d-
Oelf-2a3b4c5d6e7f




['eneTnueckuii KOHTPOJIb

https://resh.edu.ru%2Fsubject%2

84 Pa3BUTHUS PACTCHUH, )KUBOTHBIX 0.5

Flesson%2F...%2F
U 4YE€JI0BEKa
8 N3MeHUYMBOCTD MPU3HAKOB. https://resh.edu.ru%2Fsubject%2
> Bunnl n3smMeHUHBOCTH Flesson%2F7953%2Fmain%2F

https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-
9klass%2Fnasledstvennost-i-

86 MoaundukanroHHas izmenchivost-

U3MEHYUBOCTh 35077%2Fmodifikacionnaia-
izmenchivost-35105%2Fre-
0dOelf2a-3b4c-5d6e-7f8a-
9b0cld2e3f4a

BapuauuonHslii pan u

BapHalMOHHAsI KpUBasl.

JlabopaTtopHas pabota

«Hccnepoparme . https://www.school-

87 3aKOHOMEPHOCTEH 0.5 .
collection.edu.ru%2F

MOAU(PUKAITIOHHOM

n3MeHunBOCTH. IlocTpoeHue

BapHalMOHHOIO psiia U

BAPUALIMOHHON KPUBON»
https://www.yaklass.ru%2Fp%2Fb
iologia%2Fbs-

I'enoTunuyeckas 9klass%2Fnasledstvennost-i-

U3MEHYUBOCTH. izmenchivost-

88 o

KomOunatuBHas 35077%2Fkombinativnaia-

U3MEHYUBOCTh izmenchivost-35106%2Fre-

le2f3a4b-5c6d-7e8f-9a0b-
1c2d3e4f5a6b




MyTarmonHasi U3MEHUYUBOCTb.
[IpakTuueckas pabora

https://www.school-

89 «Myranuu y apo3oduiisl (Ha 05 collection.edu.ru%2Fs%3A%2F%2F
TOTOBBIX MUKpOIIpEIapaTax)»
3aKOHOMEPHOCTH _
90 MYTALIOHHOTO TIPOTIECCa, 05 https://resh.edu.ru%2Fsubject%2
Flesson%2F...%2F
ONUreHEeTHKA U SITUTeHOMUKA
https://www.yaklass.ru%2Fp%2Fb
I'eneTuka yenoseka. iologia%2Fbs-9klass%2Fgenetika-
91 [IpakTrueckas pabota 05 cheloveka-35107%2Fmetody-
«CocTaBlicHUE U aHAIIN3 izucheniia-genetiki-cheloveka-
POIOCIOBHOMN» 35108%2Fre-2f3a4b5c-6d7e-8f9a-
Oblc-2d3e4f5a6bb7c
92 MeTtoapl MEIUITUHCKOM https://resh.edu.ru%2Fsubject%2
T€HETUKU Flesson%2F7954%2Fmain%2F
3HayeHne MEeIUIIMHCKON
93 TeHETUKH B IIPENOTBPALICHUNA U https://resh.edu.ru%2Fsubject%2
JICYEHUU TE€HETUUYECKUX Flesson%2F7954%2Fmain%2F
3a00J1€BaHU YEIIOBEKa
OCHOBHBIC TIOHSTHS CEIICKIIHH.
JlaGoparopHuas pabora
94 «I/Isyzeﬁnz COp"Pi"OB 0.5 https://www.school-
. collection.edu.ru%2F s%3A%2F%2
KYJbTYPHBIX PACTEHUN U
MOPOJ IOMAIIHUX KMBOTHBIX)
MeTonabl CeNeKIIMOHHON
95 pabortsl. JlaboparopHas padoTa 05 https://resh.edu.ru%2Fsubject%2

«3yueHne MeTo10B CENEKIINU
pacTeHui»

Flesson%2F7956%2Fmain%2F




JocTrkeHus cesieKIuu
pacTeHU U KUBOTHBIX.

https://www.school-

96 1
[IpakTrueckas pabora collection.edu.ru%2F
«IIpuBHUBKa pacTeHU»
Coxpanenue, U3yu4eHUE U https://resh.edu.ru%2Fsubject%2
97 HCIIOJIb30BaHNUE TEHETHYECKUX 1 0.5 Flesson%2F7955%2Fmain%2F&utf
pecypcoB =1
buorexHonorus kak Hayka u
oTpacib IPOU3BOACTBA.
p p A https://resh.edu.ru%2Fsubject%2
98 [TpakTuaeckas padbora 1 0.5 i
Flesson%2F7957%2Fmain%2F&utf
«M3yduenne 00bEKTOB
OHMOTEXHOJIOTHI)
99 OcHOBHBIE HaMPABJICHUS 1 https://resh.edu.ru%2Fsubject%2
CUHTETHYECKON OMOIOrNH Flesson%2F7957%2Fmain%2F
100 XpOMOCOMHAs U T€HHAas 1 https://resh.edu.ru%2Fsubject%2
HHXXCHEpHU Flesson%2F7957%2Fmain%2F
https://resh.edu.ru%2Fsubject%?2
101 MenuimacKkre OUOTEXHOIOTHH 1 0.5 ps:// ° . jec®
Flesson%2F7957%2Fmain%2F&utf
PeseprHEIil ypok. ITopTOpeHue,
p P p https://www.yaklass.ru%2Fp%2Fb
102 000011IeHNE, CUCTEMATH3AIINS 1 . i
N iologia%2Fbs-11klass%2F
3HaHUI
OBHIEE KOJIMYECTBO YACOB
1 102 8 135

10 ITPOI'PAMME




11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bcero U3Y4YEeHUsS o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
1 DBoJoIoHHast Teopust Y. 1 https://resh.edu.ru/subject/lesson
HapBuna /7921/main/
2 JIBrKyI1IME CUITBI 3BOJIIOLIMU 1 https://resh.edu.ru/subject/lesson
Bu10B 1o Y. JlapBuny /7921/main/
bopr0a 3a CyI“HeCTBOBaHHe’ https://resh.edu.ru/subject/lesson
3 ©CTECTBCHHBIN U 1 )
o /7922/main/
HCKYCCTBEHHBIN 0TOOD
MopMupoBanHue http://school-
4 CHHTeTHYeCKO TeopHH 1 collection.edu.ru/catalog/rubr/8f5
d7210-86a6-11da-a72b-
RO 0800200c9a66/22450/
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
DTallbl BOIIOIIOHHOTO zakonomernosti/evolutcionnoe-
5 rpoIriecca: MUKPOIBOJIOIIHS 1 1 uchenie-15934/mikroevolucia-i-
MaKpO3BOJIFOIINA makroevolucia-15930/re-
733c1d5a-8b2e-4b8c-8d9c-
0d7b6e5e2b3e
https://www.yaklass.ru/p/biologia
TTomy A1 — snemeHTapHas /obschie-biologicheskie-
6 1 zakonomernosti/evolutcionnoe-

CAWHUIIA 3BOJIFOITMHN

uchenie-15934/evolucionnyi-
process-i-ego-formy-15929/re-




3aKOH reHEeTHYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas

2b6elb7b-7d9c-4b5e-9blc-
4b4e3c5ab6d7f

https://education.yandex.ru/read
er/trainers/biology-11-

! pabota «BrIsiBiieHHE 05 class/training/5e7a4bla-7c6a-
U3MEHYUBOCTHU y 0cO0ei 4b43a-9b0a-9e9b0b0Ob0ObOb
OJHOTO BHJIa»
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
8 DOnemeHTapHbIe (HaKTOPHI 05 zakonomernosti/evolutcionnoe-
3BOJIIOLHUHU ' uchenie-15934/faktory-evoliucii-
15931 /re-1b7c2d8e-9e3f-4c5d-
8a0b-1c2d3e4f5a6b
http://school-
9 Dddext ocHoBatens. dpdext collection.edu.ru/catalog/rubr/8f5
OYTBUIOYHOT'O TOPJIBIIIKA d7210-86a6-11da-a72b-
0800200c9a66/22451/
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
Murpanuu. M3onsaaun , .
10 MOMYJISIINIA: Teorpaduueckas, zakon?mernostl/evolujcuo.nn(?.e )
Y uchenie-15934/formy-iotliatcii-
Ouosorieckas 15932/re-3c4d5e6f-7a8b-4c9d-
8e0f-1a2b3c4d5ebf
EctectBenHsbIi 0TOOp — ,
11 HanpaBom hakTop https://re_f,h.edu.ru/subject/lesson
/7922/main/
ABOJIIOIUHU
12 [TomoBoit oT60p https://bio.uchi.ru/lessons/586




13

14

[IpucnocobaeHHOCTD

OpPraHU3MOB KaK pe3yJbTaT
MHUKPO3BOJIIOLUH.

JlaGopaTtopHnas pabota 1
«3yuenue apomopho30B U
WJM0AJANTALUN Y PACTEHUHN U
KUBOTHBIX)

[Tpumeps! npucnocobaeHuit y
OpPTaHU3MOB:
Mophosoruueckue,
dusnonornyueckue,
OMOXHMUYECKHE,
MTOBEJICHUYECKHUE. 1
JlaGopaTtopHnast pabota
«[Ipucnocobnenus
OpPTaHU3MOB U UX
OTHOCHUTEINbHAs
1EJIeCO000Pa3HOCTh)»

0.5

0.5

https://resh.edu.ru/subject/lesson
/7923/main/

https://resh.edu.ru/subject/lesson
/7923/main/

15

Bun, ero kpurepnu n

CTpyKTypa. JlabopaTopHas

pabota «CpaBHEHUE BUIOB IO 1
MOP(}OIOTHUECKOMY

KPUTEPUIO»

0.5

https://resh.edu.ru/subject/lesson
/7919/main/

16

17

CrpykTrypa Buzia 1

Bunoobpa3oBanue kax
pEe3yJIbTaT MHUKPOIBOJIIOIINU

https://resh.edu.ru/subject/lesson
/7918/main/
https://resh.edu.ru/subject/lesson
/7917/main/

18

CBA3b MUKPOIBOIIOLIMHA U
SMUIAEMHOJIOTHI

https://resh.edu.ru/subject/lesson
/7916/main/




MakposBonronus.

https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/evolutcionnoe-

19 Haneontonoriseckue MeTozLI uchenie-15934/dokazatelstva-
HSYACHHA IBOMOUIH evoliutcii-15933/re-4d5e6f7a-
8b9c-4d0e-8f1a-2b3c4d5e6f7a
http://school-
buoreorpaduyeckue MeTo b1 collection.edu.ru/catalog/rubr/8f5
20 HW3YYEHUSI DBOIIOLINHU d7210-86a6-11da-a72b-
0800200c9a66/22453/
DOMOpHOIOTHYECKUE U
21 CpPaBHUTEIBHO- https://resh.edu.ru/subject/lesson
MOP(OJIOTHUECKHE METOIbI /7819/main/
W3YUYEHUS IBOJIOIUU
MonekynspHO-TEHETUYECKUE,
29 OMOXUMHUYECKUE U https://resh.edu.ru/subject/lesson
MaTeMaTHYECKHE METOIbI /7929/main/
W3YUYEHUS IBOJIOLUU
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/evolutcionnoe-
23 Obmue sakoHOMEpHOCTH uchenie-15934/osnovnye-
IBOOTHH zakonomernosti-biologicheskoi-
evoliucii-15935/re-5e6f7a8b-
9c0d-4e1f-8a2b-3c4d5e6f7a8b
https://www.yaklass.ru/p/biologia
AJnlanTiBHas pajauanus. o . .
/obschie-biologicheskie-
24 HepaBHOMepHOCTE TEMIIOB

SBOJIIOLIUA

zakonomernosti/evolutcionnoe-
uchenie-15934/napravlenia-




HaquLIe THUITIOTC3bI

evoliutcii-15936/re-6f7a8b9c-
0dle-4f2a-8b3c-4d5e6f7a8b9c

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

25 MIPOMCXOXKICHHS )KU3HU Ha /7919/main/
3emite
26 JloHay4HbIE TPEACTABICHUS O 1 https://resh.edu.ru/subject/lesson
3apOKICHUY KA3HU /7917/main/
97 OCHOBHBIE 3TaNbl https://resh.edu.ru/subject/lesson
HEOPraHUYECKOM 3BOJIFOLIUH /7912/main/
https://resh.edu.ru/subject/lesson
28 ['unoTe3sl 3apoXKACHUS )KHU3HU .
/7219/main/
Uctopus 3emiin 1 MeToabl €€
uzydenus. JlaboparopHas http://school-
29 pabota «3yuenue u 05 collection.edu.ru/catalog/rubr/8f5
ONKUCAaHNE UCKOMAEMBIX d7210-86a6-11da-a72b-
OCTaTKOB JPEBHUX 0800200c9a66/22462/
OpTaHU3MOBY
30 HavanrHbIe dTansl https://resh.edu.ru/subject/lesson
OPraHUYeCKON IBOJIIOLUU /7119/main/
31 BN SyKAPHOT 05 https://resh.edu.ru/subject/lesson
/7918/main/
OCHOBHBIC ATaITbI BOIIOIUN
PacCTUTENBHOTO MUDA.
39 [IpakTuyeckas padora 05 https://resh.edu.ru/subject/lesson

«M3ydyenue ocobeHHOCTEN
CTPOEHUS PACTCHUMN Pa3HBIX
OTJIETIOB)

/7519/main/




OCHOBHBIC 3TaIIbI 9BOJJIIOLIMH

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

33 .
JKMBOTHOTO MHUpa /7919/main/
OBOJIIOLHS KUBOTHEBIX.
[IpakTuyeckas pabora
34 «M3yuenune ocoOCHHOCTEH 0.5 https://bio.uchi.ru/lessons/587
CTPOEHUS MO3BOHOYHBIX
JKUBOTHBIX»
https://www.yaklass.ru/p/biologia
35 PasButue xu3nu Ha 3emiie 110 /raznoobrazie-zhivykh-
3paM U Iepuoaam organizmov/osnovy-sistematiki-
15314/sistematika
MaccoBbie BBIMUPaHUS — https://www.yaklass.ru/p/biologia
36 3KOJIOTUYECKUE KPUSUCHI /obschie-biologicheskie-
[POILLIOrO zakonomernosti
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni
37 CoBpeMeHHbIN IKOJTOTUYECKUM ia-organizmov-i-okruzhaiushchei-
KpPHU3HC, €T0 0COOCHHOCTH sredy-15937/vozdeistvie-
cheloveka-na-okruzhaiushchuiu-
sredu-15938/re-7a8b9c0d-1e2f-
4a3b-8c4d-5e6f7a8b9c0d
https://www.yaklass.ru/p/biologia
/raznoobrazie-zhivykh-
38 CoBpemMeHHas cuctema organizmov/osnovy-sistematiki-

OpTraHHu4€CKOro Mmupa

15314/sistematika-zhivykh-
organizmov-15315/re-8b9c0dle-
2f3a-4b4c-8d5e-6f7a8b9c0dle




39

40

41

OCHOBHBIE CUCTEMATUYECKHE
TPYIIBI OPTAaHU3MOB

AHTpOHOJ’IOFI/IH — HayKa O
YCIIOBCKE

PazButune HpeI[CTaBJ'IeHI/Iﬁ (6]
IMPOUCXOXKICHUH YCIIOBCKaA

https://www.yaklass.ru/p/biologia
/raznoobrazie-zhivykh-
organizmov/osnovy-sistematiki-
15314/sistematika-zhivykh-
organizmov-15315/re-8b9cOdle-
2f3a-4b4c-8d5e-6f7a8b9c0dle

42

43

MecTo 4enoBeka B CUCTEME
OpPraHUYeCKOTO MHpA.
JlaGopaTtopHnast pabora
«M3ydyenue ocobeHHOCTEN
CTPOCHHUS CKeJeTa YelOBEKa,
CBSI3aHHBIX C
MPSIMOXOKIICHHEM)

JIBroKyIre CHIIBI
AHTpOIIOTEHE3a

0.5

44

45

46

CooTHOIIIEHNE OMOJTOTHUYECKUX

U COLMAIbHBIX (PAKTOPOB B
aHTPOIIOTeHe3e

OCHOBHBIE CTaIUU
aHTpPOIIOreHe3a

[Taneoreneruka u
HaJIEOTEHOMUKA

47

OBOIOLMS COBPEMEHHOTO
JenoBeKa




Yenoseueckue pachl.
ITpakTuyeckas pabora

48 0.5
«M3yueHune 3K0I0ruYeCKuX
aJanTanyi YeI0BeKa
49 MexaucCuuIIMHApHbIE
METOABI AHTPOIIOJIOTUU
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni
50 3apokJeHUE U pa3BUTHE ia-organizmov-i-okruzhaiushchei-
SKOJIOTUH sredy-15937/ekologiia-nauka-o-
vzaimootnosheniiakh-organizmov-
15939/re-9c0d1e2f-3a4b-4c5d-
8e6f-7a8b9c0d1e2f
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
MeTo1p1 SKOJTOTHH. . . .
zakonomernosti/vzaimootnosheni
JlaGopaTtopHnast pabota ) . ) . :
51 " 05 ia-organizmov-i-okruzhaiushchei-
«M3ydyeHue MeToq0B .
yi A sredy-15937/ekologiia-nauka-o-
9KOJIOTUYECKUX . .. .
. vzaimootnosheniiakh-organizmov-
HCCICOBARIID 15939/re-9c0d1e2f-3a4b-4c5d-
8e6f-7a8b9c0dle2f
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni
52 3HaueHUE YKOIOTHUCCKUX ia-organizmov-i-okruzhaiushchei-

3HAHUH JJI9 YeI0BeKa

sredy-15937/ekologiia-nauka-o-
vzaimootnosheniiakh-organizmov-
15939/re-9c0d1e2f-3a4b-4c5d-
8e6f-7a8b9c0d1e2f




53

Dkonoruyeckue HaKTopsl 1

54

Aobuotnyeckue dakropsl. CBerT
KaK dKOJIOTUYECKU (haKTop.
JlaboparopHas paboTa
«BrIsiBICHNE TpUCTIOCOOIEHUT
OpraHU3MOB K BIIHSIHUIO
CBETa»

0.5

55

AlGuotnueckue GpakTOpHI.
Temmeparypa kak

IKOJIOTHYECKUH (aKTOP.
JlaGopaTtopHnast pabota 1
«BpigBreHUE TpUCTIOCOOICHU
OpPTaHU3MOB K BIHSHHIO
TEMIEPATYpPhI»

0.5

56

57

AOuoTtuyeckue (HaKTopsl.

BrnaxnocTs kak

9KOJIOTUYECKUHN (aKTop.
JlaGoparopHas paboTa 1
«AHaTOMHYECKHUE

0COOEHHOCTH pacTeHul U3

pa3HBIX MECT OOUTaHUS

Cpenpl 00uTaHUs OPraHU3MOB 1 0.5

0.5

https://bio.uchi.ru/lessons/588

58

59

buonornueckne puTMbl

Kuznenusie GpopMmel
OpraHU3MOB

60

61

buoTtnueckue haxkTopsl 1

3HaueHue OMOTHYECKHAX
B3aUMOJICUCTBUN g




CYIIIECTBOBAHMS OPTaHU3MOB B
cpene oouTaHus

https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni

62 DKOJIOTHYECKUE ia-organizmov-i-okruzhaiushchei-
XapaKTEPUCTUKHU ITOIYJIAIINU sredy-15937/ekologicheskie-
kharakteristiki-populiatcii-
15940/re-0d1e2f3a-4b5c-4d6e-
8f7a-8b9c0d1e2f3a
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
OcHOBHBIE ITOKa3aTeIn zakonomernosti/vzaimootnosheni
63 MONYJIALMNA: YACIEHHOCTD, ia-organizmov-i-okruzhaiushchei-
IUIOTHOCTB, BO3pacTHas U sredy-15937/ekologicheskie-
II0JIOBas CTPYKTypa kharakteristiki-populiatcii-
15940/re-0d1e2f3a-4b5c-4d6e-
8f7a-8b9c0d1e2f3a
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
OcCHOBHBIE TOKA3aTENIN zakonomernosti/vzaimootnosheni
MOIYJIALUN: POXKIAEMOCTD, ia-organizmov-i-okruzhaiushchei-
64 [IPUPOCT, TEMII POCTa, sredy-15937/ekologicheskie-
CMEPTHOCTD, MUTPALIUUA kharakteristiki-populiatcii-
15940/re-0d1e2f3a-4b5c-4d6e-
8f7a-8b9c0d1e2f3a
https://www.yaklass.ru/p/biologia
65 DKOJOTHYecKas CTPyKTypa /obschie-biologicheskie-

Moy

zakonomernosti/vzaimootnosheni
ia-organizmov-i-okruzhaiushchei-




sredy-15937/ekologicheskie-
kharakteristiki-populiatcii-
15940/re-0d1e2f3a-4b5c-4d6e-
8f7a-8b9c0d1e2f3a

JlnHaMyKa nomyJsiuu u eé

https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni

66 ia-organizmov-i-okruzhaiushchei-
peryIAtA sredy-15937/dinamika-populiatcii-
15941/re-1e2f3a4b-5c6d-4e7f-
8a8b-9c0d1e2f3adb
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
Kpussie pocta yncieHHOCTH zakonomernosti/vzaimootnosheni
67 nonyisunn. Kpussle ia-organizmov-i-okruzhaiushchei-
BBDKHWBaHUS sredy-15937/dinamika-populiatcii-
15941/re-1e2f3a4b-5c6d-4e7f-
8a8b-9c0d1e2f3adb
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
DKoJIoruuecKkas HHIlla BHIA. o )
zakonomernosti/vzaimootnosheni
68 JlaGopatopnas padora 0.5 ia-organizmov-i-okruzhaiushchei-
«HpHCH(ZCO(SHeHHﬂ coMAH sredy-15937/ekologicheskaia-
PACTEHHI K PACCEICHIIO? nisha-15942/re-2f3a4b5c-6d7e-
4f8a-8b9c-0d1e2f3adb5c
69 Bt kaK cucTeMa momys i https://resh.edu.ru/subject/lesson
/4732/main/
70 3aKOHOMEPHOCTH MOBEACHUS U https://resh.edu.ru/subject/lesson

MHUTPALHN )KUBOTHBIX

/4744 /main/




Co0011ecTBO OPraHu3MOB —

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

71
OHOLIEHO3 /4744 /main/
79 DKOCHCTEMA KaK OTKpbITas https://resh.edu.ru/subject/lesson
cucreMa /4745/main/
73 KpyroBopot BemniecTs u moTok https://resh.edu.ru/subject/lesson
3HEPTUU B IKOCUCTEME /4745/main/
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni
OcHOBHBIE ITOKa3aTeIn . . . . .
74 ia-organizmov-i-okruzhaiushchei-
3KOCHUCTEMBI .
sredy-15937/ekosistemy-
15943 /re-3a4b5c6d-7e8f-4a9b-
8c0d-1e2f3ad4b5c6d
https://resh.edu.ru/subject/lesson
75 DKOJIOTHYECKUE TUPAMHUJIbI .
/4745/main/
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni
WN3menenus cooOmecTB — . . . . .
76 CVKILECC ia-organizmov-i-okruzhaiushchei-
15071
yH sredy-15937/izmenenie-
ekosistem-15944/re-4b5c6d7e-
8f9a-4b0c-8d1le-2f3a4b5c6d7e
IIpupoaHbIE S5KOCUCTEMBI.
77 DKOCHUCTEMBI 03€P U PEK. https://bio.uchi.ru/lessons/590
DKOCUCTEMBI MOPEN U OKEAHOB
[IpupoiHbIE S5KOCUCTEMBI.
78 DKOCHUCTEMBI TYHAP, JIECOB, https://bio.uchi.ru/lessons/589

CTEIeu, MyCThIHb




https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni

79 AHTpPOTIOTEHHBIE YKOCUCTEMBI ia-organizmov-i-okruzhaiushchei-
sredy-15937/antropogennye-
ekosistemy-15945/re-5c6d7e8f-
9a0b-4c1d-8e2f-3a4b5c6d7e8f
https://www.yaklass.ru/p/biologia

bschie-biologicheskie-
YpOOIKOCHCTEMEI. /obschie-bio og!c es‘ ¢ )
zakonomernosti/vzaimootnosheni
[IpakTuyeckas pabora . . . . :
80 0.5 ia-organizmov-i-okruzhaiushchei-
«M3y4eHue u onucanue
5 sredy-15937/antropogennye-
03KOCHCTEMBI)
yp ’ ekosistemy-15945/re-5c6d7e8f-
9a0b-4c1d-8e2f-3a4b5c6d7e8f
3aKOHOMEPHOCTH
81 (dhopMHUpOBaHUSI OCHOBHBIX https://resh.edu.ru/subject/lesson
B3aMMO/JICVCTBUI OPraHU3MOB /4743 /main/
B DKOCHCTEMax
MexaHu3Mmbl BO3JIeHCTBUS
3arpsi3sHEHUN pa3HbIX THUIIOB Ha
82 CcyOOpTraHN3MEHHOM, 05 https://resh.edu.ru/subject/lesson
OpraHU3MEHHOM, ' /4746/main/
MOMYJISIIIMOHHOM U
HSKOCHUCTEMHOM YpPOBHSAX
brocdepa —
bep https://resh.edu.ru/subject/lesson
83 oOmieruianeTapHast 000JI09Ka )
/4745/main/
Semnn
84 VYuenne B. U. Bepnaackoro o https://resh.edu.ru/subject/lesson

ouochepe

/4646/main/




85 3aKOHOMEPHOCTHU https://resh.edu.ru/subject/lesson
CyIllecTBOBaHUs OMOChEphI /4736/main/

86 KpyroBopots! BelecTs u https://resh.edu.ru/subject/lesson
OMOreOXUMHUYECKUE IIUKIIBI /4846/main/

87 30HaBHOCTH OHOChEPHI. https://resh.edu.ru/subject/lesson
OcHOBHBIE OMOMBI CYyIITH /4746/main/

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

88 YcroitunBocTh Ouochepsl 14586/ main/

https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni

89 DKOJIOTMYECKUE KPUZHUCHI U UX ia-organizmov-i-okruzhaiushchei-

MIPUYHHBI sredy-15937/vozdeistvie-
cheloveka-na-okruzhaiushchuiu-
sredu-15938/re-7a8b9c0d-1e2f-
4a3b-8c4d-5e6f7a8b9c0d

https://www.yaklass.ru/p/biologia/
obschie-biologicheskie-
zakonomernosti/vzaimootnosheniia

BoszieiicTBIE YeToOBeKa Ha -organizmov-i-okruzhaiushchei-

90 Guochepy 0.5 sredy-15937/vozdeistvie-cheloveka-
na-okruzhaiushchuiu-sredu-
15938/re-7a8b9c0d-1e2f-4a3b-
8c4d-5e6f7a8b9c0d

https://www.yaklass.ru/p/biologia

AHTpPOTIOTEHHOE BO3/ICHCTBHE /obschie-biologicheskie-

91 Ha PACTUTEIIbHBIA U KUBOTHBIN zakonomernosti/vzaimootnosheni

MUD

ia-organizmov-i-okruzhaiushchei-
sredy-15937/vozdeistvie-




92

93

94

95

OxpaHna npuposl

OCHOBHBIE IIPHUHIMUIIBL
YCTOI\/’ILII/IBOFO pPa3BUTHA
YCJIO0BCYCCTBA U ITPUPOABL

PanmonansHOE
MPUPOJONOIB30BAHUE U
COXpaHEeHHE OMOJIOTHYECKOTO
pa3zHooOpasus 3eMin

O6o00611eHMe IO TeMe
«MuKpO3BOIIIOLIUA U €€
pE3yIbTaThI»

cheloveka-na-okruzhaiushchuiu-
sredu-15938/re-7a8b9c0d-1e2f-
433b-8c4d-5e6f7a8b9c0d

https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni
ia-organizmov-i-okruzhaiushchei-
sredy-15937/okhrana-prirody-
15946/re-6d7e8f9a-0Oblc-4d2e-
8f3a-4b5c6d7e8f9a

https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni
ia-organizmov-i-okruzhaiushchei-
sredy-15937/okhrana-prirody-
15946/re-6d7e8f9a-0blc-4d2e-
8f3a-4b5c6d7e8f9a

https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni
ia-organizmov-i-okruzhaiushchei-
sredy-15937/vozdeistvie-
cheloveka-na-okruzhaiushchuiu-
sredu-15938/re-7a8b9c0d-1e2f-
4a3b-8c4d-5e6f7a8b9c0d

https://resh.edu.ru/subject/lesson
/4746/main/




O00011IEHNE 110 TEME

https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni

96 «Maxkpo3BoJronus u € ia-organizmov-i-okruzhaiushchei-
pE3yIbTaThI» sredy-15937/okhrana-prirody-
15946/re-6d7e8f9a-0blc-4d2e-
8f3a-4b5c6d7e8f9a
https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni

O0001enue Mo TEME ) . . . .

ia-organizmov-i-okruzhaiushchei-
97 «IIpoucxoxaeHre u pa3BUTHE o
3 sredy-15937/vozdeistvie-

PKHUSHH Ha SEMIICY cheloveka-na-okruzhaiushchuiu-
sredu-15938/re-7a8b9c0d-1e2f-
4a3b-8c4d-5e6f7a8b9c0d

O0600611IEHNE IO TEME

= https://resh.edu.ru/subject/lesson
98 «[IpoucxoxaeHne 4eaoBexa — .
/48746/main/

AHTPOIIOTEHE3)
https://www.yaklass.ru/p/biologia
obschie-biologicheskie-

O0600611IEHNE IO TEME / g. i ]

Koo AVKA O zakonomernosti/vzaimootnosheni

«IKOJIOTHS — H

99 e ia-organizmov-i-okruzhaiushchei-

B3aMOOTHOIIIEHUIX
sredy-15937/okhrana-prirody-

OPTaHH3MOB 15946/re-6d7e8f9a-Oblc-4d2e-
8f3a-4b5c6d7e8f9a
https://www.yaklass.ru/p/biologia

O0o001IcHNE TT0 TEME /obschie-biologicheskie-

100 «OpraHusmsl 4 cpeaa zakonomernosti/vzaimootnosheni

obuTauus»

ia-organizmov-i-okruzhaiushchei-
sredy-15937/vozdeistvie-




101

102

O000111EeHME 110 TEME
«DKOJIOTUSA BUIOB U
TIOIYJISILUA

O060011IeHNE IO TEME
«buocdepa — rimobanpHas
IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

7.5

cheloveka-na-okruzhaiushchuiu-
sredu-15938/re-7a8b9c0d-1e2f-
433b-8c4d-5e6f7a8b9c0d

https://resh.edu.ru/subject/lesson
/7756/main/

https://www.yaklass.ru/p/biologia
/obschie-biologicheskie-
zakonomernosti/vzaimootnosheni
ia-organizmov-i-okruzhaiushchei-
sredy-15937/okhrana-prirody-
15946/re-6d7e8f9a-0blc-4d2e-
8f3a-4b5c6d7e8f9a




IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMbl CpeHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 YKOHOMHYECKUX, IKOJIOTHUECKUX MPOOJIEM YEIIOBEYECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHMHE 00 OCHOBHBIX METOJAX HAy4YHOI'O
IMO3HaHHs, UCII0JIb3YCMBIX B OHMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DHKOCHCTEM (ONMCAaHWE, HU3MEPEHHE, IPOBEICHUE
HaOroieHui); crocob6aMu BBISBICHHS M OLEHKH aHTPOINOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, IPOBEPATH UX SKCIICPUMCHTAJIbHBIMU
cpeAcTBaMH, (GOPMYIHMPYsS Lelb HCCIEAOBaHUS, AaHAIU3HPOBAThH
MOJIy4YEeHHBIE PE3YJIbTAThI U JIJIaTh BHIBOJIBI.

BrisBnenne 3aBHCHMOCTH MCXKAY HCCICAYCMbIMU BCJIMYMHAMU,
00BsICHEHUE MOJTYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HaHMM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAraoIe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(’KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, MOMYJIALMUS, SKOCUCTEMA,
ouorieHo3, Orocdepa; MeTadboIM3M, TOMEOCTa3, KJIETOUHbI UIMMYHHUTET,
OvocuHTe3 Oenika, OWOIOIMMEpPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCIPOU3BE/ICHHE, HACJIEJICTBEHHOCTD, U3MEHYMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);
Oouonorudeckue Teopuu: kierouyHas Tteopus 1. IIBanna, M.
[Ineitnena, P. BupxoBa; Ki10OHaIBHO-CEIEKTUBHOIO MMMYyHHUTETa [1.

3pJ’II/IX, n.N. MC‘-IHI/IKOBa, XpOMOCOMHasl TCOPUA HACICACTBCHHOCTU

T. MopraHa, 3aKOH 3apOJAbIIICBOTO CXOACTBA K. Bapa, OBOJJIOIIMOHHAaA




teopusa Y. JlapBuHaA, CHUHTETHYECKAs TEOPUS DSBOJIIOLUH, TEOPUS
anTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.WM. BaBuioBa o neHTpax MHOTr000Opa3usi U MPOUCXOKICHUS
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 HACJIEI0BAaHUS ITPU3HAKOB
I'. Menpens; CUEIIEHHOIO HACIEA0BaHUs MPU3HAKOB U HAPYIIECHUS
cuerieHuss reHoB 1. Moprana; TOMOJOTHYECKMX psAIOB B
HacjaeacTBeHHOM wu3MeHunBocTd H.M. BaBmioBa;, reHeTHYeCKOTO
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapieBoro cxozacTtsa K.
bapa; Ouorenernueckuii 3axon . ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

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

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

Xonpetina, mukpocdep C. Dokca, prubdosuma T. Uek)

YMmenune peuiaTtb IMOHMCKOBBIC OuoJI0ruYecKue 3aaa4ud, BBIABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMHU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmponeccaMu M ABJIICHUAMU, ACIATb
BBIBOJIbI Y ITIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb 'CHOTHUIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

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

YMeHue ycraHaBiIMBaTh B3aUMOCBSA3M MEXKIy CTPOEGHUEM U
(GYHKLIMSAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu |
CUCTEMAMM OpPraHOB Y PAacCTEHH, XUBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO KA U AKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTanmaMM 3MOPHOHAIBHOIO  Pa3BUTHS,
TEHOTHIIOM U (EHOTHNOM, (EeHOTUNOM M (haKTopaMH Cpe.bl
oOuTaHMsA;  TpoIeccaMd  SBONIOUMH;  ABIKYUIMMH  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMH  pa3UYHbIX  JKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouocdepbl; CTpPOCHUST OPraHOB W CHCTEM OPTaHOB DPACTCHHH,

KHUBOTHBIX, YCIOBCKaA, IponEeCcCoB KHU3HCACATCIIBHOCTH,




MMPOTCKAIOIIUX B OpTraHHu3Max paCTCHI/II\/'I, KHUBOTHBIX M YCJIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabonm3Mm),
WH(POPMAIIUU U TIPEBPAIICHUS] SHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO THUIMOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, Mei03a, TaMeTOreHe3a, YMOpHorenes3a, HocTaMOpPHOHATEHOTO
pa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TI€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa; auIoNaTpPUYEcKOro U
CUMIIATPUUICCKOT'O BI/II[006pa3OBaHI/ISI; BJIMAHUA OBWIKYIIUX CHII
OBOJIONMK HAa TEeHO(OHA MOMYJSALUHU; IPHCIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepPEeNOBaHHUS HAINPABICHUN

9BOJIIOLIUH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUS BBIACHATH CYLIECTBEHHBIE NPU3HAKU
BHPYCOB, KJIETOK IIPOKApUOT M DYKapHOT, OMHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIICHO30B M SKOCHCTEM;
0COOEHHOCTH IMPOIIECCOB 0OMEHA BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, ()OTOCHHTE3a, IIACTUYECKOTO M SHEPreTUYeCKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, MEi03a, OIUIOOTBOPEHHUS, PpA3BUTHS U
Pa3MHOXKCHUSI, UHIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
060pbOBI 3a CYILECTBOBAHHUE, €CTECTBEHHOIO ot6opa,
BUJ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIUAHUSA KOMIIOHCHTOB JKOCUCTEM, AHTPOIIOTCHHBIX
U3MEHEHMH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB

U TIpeBpaIleHUs SHEPTUH B Onocdepe

Ymenue HCTIOJIb30BaTh COOTBETCTBYIOIINE apryMeHTHlI,
OMOJIOTHMYECKYI0 TEPMUHOJOTHIO M CUMBOJIMKY ISl IOKA3aTelbCTBA
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII; B3aUMOCBSI3U
OpraHW3MOB U Cpelbl OOWTaHHUS, EAUMHCTBA 4YEJIOBEUECKHX pac;
HEOOXOIUMOCTH  3[0pOBOrO  o0Opaza  KH3HH,  COXpaHEHHS
pa3zHoo0pa3usl BUAOB U SKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHHS

MIPUPOJIBI U YEIOBEYECTBA

YMeHne KpPUTHYECKH OIICHHBATh HH(POPMANUIO OHOJIOTHYECKOTO
COJICpXKAHUS, HHTEPIPETUPOBATh ITHUYECKUE ACTIEKThI COBPEMEHHBIX
UCCIIeIOBaHU B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI100anbHbIe 3KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

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 (HOPMHUPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kaptunbl mupa. [Ipodeccuu, csa3anubie ¢ Ouonoruei. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESITENIbHOCTA YEJOBEKA: 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,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BOI, 9KOCHCTEMHBIHN
(buoreonienoruueckuii), ouocdepusiii. Ilporeccel, mpoucxondime B >KUBBIX
cucremax. OCHOBHBIE TIPU3HAKU KUBOTO. JKH3HB Kak ¢opMa CYIIECTBOBAHUS

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 Ouoiorudeckas cucrema

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOTO. MlcTOprs 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. Bona u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOperyialud. MUHepallbHbIe BELIECTBA KJIETKH, UX OHOJOTHYecKasl poJb.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM COCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBA3b. BropuuHas, TpeTuuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanusi.
CgaoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonorndeckue ¢hyHKIUMU OEITKOB.
VYrneBoabl. MoHOcaxapupl, AUcCaxapuibl, OJIMTOCaXapubl U MOJUCAXAPHUIbI.
OO0muit T1UTaH  CTpoeHWS ©  (PU3UKO-XMMUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIUU YIIIEBOAOB.

Jlumuael. ['uppodunbHO-ruapodoOHBIE cBoOlcTBa. Kitaccudukamus JTumuaoB.
Tpurnuuepunsi, dochonunuabl, BOCKH, crepousl. buonorndeckne GyHKIun
mumuaoB.  OOmme cBOicTBa  OHONOrMYECKMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun komruiementapaocTu. [Ipasuno Yapradda. Crpykrypa
JHK — nBoitras cimpanb. MecroHaxoxenue u ononorndeckue pynkuu JTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonoruueckue pynxiuu AT®. BoccraHOBIEHHbIE TIEPEHOCUUKH, UX QYHKIIUU
B kierke. CekBenuponanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJI

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

Crtpoenue npokapuoTHueckon kiaeTku. KietouHasi cTreHka OakTepuil M apXeu.
OcoOeHHOCTH CTPOEHHUsI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE DYKAPUOTHUECKOW KieTkH. [lmazmaruueckas
MeMOpaHa (razmaneMma). CTpyKTypa Iaa3MaTuaecko MeMOopansl. TpaHncmopt
BEIIECTB 4epe3 IUIa3MaTU4YecKylo MeMOpaHy: maccuBHBIA (nuddysus,
obneruénnas auddysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIN aKTHUBHBIN
Tpancmopt). [lomynmponuniaeMocts MemOpanbl. PaGota HaTpuii-kaJineBoro
Hacoca. DHOIMTO3: MUHONKTO3, (paroruro3. Dk3omuTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTECHU, TPHOOB.

[uromnazma. I{uto3ons. Llurockener. JIBmkeHne nutonnazMbel. OpraHouabl
kieTkd. OpgHOMeMOpaHHbIE OPraHOWJIbI KIJIETKH: 3HJOMJIa3MaTUYecKas CeTb

(BIIC), anmmapar "onbku, TU30COMBI, UX CTpoeHHE U PpyHKIMU. B3anMocBs3b




O0JTHOMEMOpaHHBIX OPraHOUIOB KIETKU. CTpOCHHE TPAHYISIPHOTO PETHKYIIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [nmagkuit
(arpanymsipHbIil) SHIOMIA3MaTU4YecKui peTukyiayMm. CekpetopHas (yHKUUA
annaparta ['onpmxu. TpaHcnopT BemiecTB B KieTKe. Bakyonau pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

ITonmyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUH, TUIACTHIBI.

Crpoenve u (GyHKIUU MUTOXOHIApUN U miactuf. llepBuuHble, BTOpUYHbIE U
CIIOKHBbIE  IMIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKApUOT.  XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannsie opranouasl kinetku CrpoeHne u (yHKIMHM HeMeMOpaHHBIX
OpraHouJioB KjeTtku. Pubocombl. MukpodunameHTbl. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHEe U ABWKEHHE J>XTYTHKOB U
pecHrIeK. MUKpOTpyOOUKH UTOILIa3MBL. L{eHTproIh.

Snpo. Obonouka sapa, XpOMaTHH, KapuoILIa3Ma, SAPBIINIKA, UX CTPOCHHE U
byakun. SnepHsiit OenkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE
XpoMocoM B HHTep(ha3HOM sipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsie BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JyKapuUOT

(pacTUTENbHOM, )KUBOTHOM, TPHUOHOIT)

2.4

AcCUMWIISIIAA U TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIil. YuacTre Kuciopoja B 0OOMEHHBIX
nporeccax. DHepreTudyeckoe obecrieueHue KieTku: npespamieHue ATO B
oOMeHHBIX Tmporeccax. DEepMEHTATUBHBIM XapaKTep PEaAKIUN KIECTOYHOTO
Merabonu3ma. DepMeHTHI, UX CTPOEHHUE, CBOWCTBA U MEXAHU3M JCHCTBUA.
Kodepmentsl. Omnnumst (epMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB.
benku-aktuBatopel WM OENKU-UHTUOMTOPBL.  3aBHCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUIl OT pa3InYHbIX (PAKTOPOB.

IlepBHuHBIl CHMHTE3 OpraHMYeCcKMX BemecTB B KieTke. PotocuHre3. Poib
XJIOpOIJIacTOB B Imporecce ¢orocuHTe3a. CBeToBas M TeMHOBas (ha3bl.
ITponykTuBHOCTH (poTOCHHTE3a. BrnusHue pa3nuyHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. Pa3znoobpaszue OpraHU3MOB-XE€MOCHUHTETHUKOB:
HUTpUUIHPYIOLTIE OaKTepuH, *Kelle300aKTepun, cepoOakTeprH, BOJIOPOIHBIE
OakTepuy. 3HaUEHUE XEMOCHUHTE3A.

AHa’pobHble opraHu3mbl. Buael Opoxenus. Ilpoayktel OpokeHuss U ux
UCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OOIe3HEH.

AdpoOHBIE OpraHU3MBbL. DTarbl YHEpreTuyeckoro ooMeHa. IloaroroBuTenbHbIMi

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3HI.




2.5

2.6

buonornueckoe OKuCIEHHE, WIM KIETOYHOE AbIXaHWe. Poiap MUTOXOHIpPUHN B
mporeccax — OWOJIOTMYECKOTO  OKHCHeHusa.  llukinyeckue — peaxiuu.
OxuciurensHoe hochoprmpoBanue. [IpenmyiecTBa a3poOHOT0 MyTH OOMEHa

BEILIECTB Iepes] aHadpOOHBIM. DP(HEKTUBHOCTh IHEPTETUUYECKOT0 0OMEHa

Peakuuu matpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTU B PEaKLHUAX
MaTpUYHOTO  CHUHTe3a.  Peanusauus  HacleACTBEHHOW — MHGOpMaIuu.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpudHblid cuare3 PHK.
[IpyHIMIBI  TPAHCKPHIIIUUA: KOMIUIEMEHTApPHOCTh, aHTHIIAPAJLICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcnsuus u e€ 3tanbl. Yuactue TpancnopTHeix PHK B
OouocuHTe3e Oenka. YcioBus 6uocuHtesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B buocunTe3e Oenka.

Opranu3zaiys reHoMa y IpOKapuoT B dYKapUOT. Peryismus akTHBHOCTH TEHOB
y npokapuoT. ['unoresa onepona (. XKaxo0, K. Mano). Perynsuus oOMeHHBIX
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,

conraJibHbIC U MCIUITUHCKUEC HpO6JI€MBI

Knerounblii 1uxn, ero mnepuoisl M perymauusa. HMHrepdaza u  MUTO3.
OcobeHHOCTH TIPOIIeCCOoB, MpoTeKaromux B uHTepdase. [loarotroBka kieTku x
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TepHOAbl UHTEP(A3HI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAIIIEIBHOCTD.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
Tenomepa3a. XpOMOCOMHBIM HaOOp KIETKM — KapuoTul. JMIUIOMAHBIA H
rafmjaouaHbIl  Habopbl XpoMocoM. ['omosnoruunbsle XpoMocombl. [lomoBbie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOIAIINE B HUX MPOIECCHI.
Tunsl muTo3a. KapruokuHes u nuTOKMHE3. brojormdeckoe 3HaueHHE MUTO3A.
Perynsamus mutoTMYecKoro nukia KieTkd. IIporpammupyemas kieTouyHas
ru0esnp — anomnros.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

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
nojoBoe. Buapl 0Oecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYIISAIHA,
(bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kieTkH, wiM ramersl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormuecknii
CMBICJI M€103a U MOJIOBOTO ITponecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE
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 JIarymkH). po6ienne. Tumbt apobnenus. 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 u pasButrue >xuBOTHBIX. IlocTamMOpuoHnanbHbiil nepuox. Ilpsimoe 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
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CceMEHU. MexXaHM3Mbl pEryJslMd OHTOI€HE3a y PACTeHHUH 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
ennHooOpa3us THOPHUIOB TEPBOTO TMOKOJIeHUs. [IpaBUIO JOMHHHPOBAHWSL.
Bropoii 3akon MeHnaens — 3aKOH paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UIIOTE3a YNCTOTHI FaMeT.
Ananusupytoiiee ckpemuBanue. [IpoMexxyTOuHbI XapakTep HacjeIOBaHMS.
Pacuennenue npu3HakoB MpU HETIOJIHOM JJOMUHUPOBAHUH.

JluruOpuaHoe ckperntuBanue. TpeTuid 3akoH MeHnaenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[WTONOrMYECKWEe  OCHOBBI  JUTHOPHIHOTO
CKpEIIMBaHUS.

CueruienHoe HacnenoBaHue mnpusHakoB. Paborer T. Moprana. CuemnneHHOE
HACJIEIOBAaHUE T'€HOB, HAPYIICHHUE CIECIJICHHUS MEXIy I'€HaMH. XPOMOCOMHas
TEOpHsI 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. [lneloTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOXECTBCHHBIN ajljIeIM3M. B3auMoaelCcTBHE HeEaICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

BzaumoneiictBue reHoruna W cpensl  npu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpHU3HAKOB. 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 Moau]UKanMOHHON
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T'€HOTUIHMYECKOHM H3MEHUMBOCTH.
Buibl reHoTHIIMYECKON N3MEHUYMBOCTH: KOMOWHATHBHAS, MyTal[MOHHASL.
KomOuHaTtuBHas W3MEHYMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTH. POJTE KOMOMHATUBHON N3MEHUMBOCTH B CO3/ITAaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyranuoHHas U3MEH4YNBOCTb. BHU/IbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U MHIYLMPOBAHHBIE MYyTalUH. SIepHbIE M LUTOIIA3MATUYECKHUE
Mytaiuu. CoMaTH4YeCKWe M IOJIOBbIE MyTalMH. [IpuunMHBI BO3HUKHOBEHHMS
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 HCCIEIOBaHUS TE€HOMa
yenoBeka. MeToapl HM3Yy4YEHUsT TEHETMKU YEJIOBEKA: T'€HEaJOTrHMYeCKuid,
OIM3HELIOBBIH, IIUTOrCHETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKU. CoBpemeHHOE onpeaeieHue TeHOTHIIA:
MMOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C TOMOIIBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS — YeIOBeKa. I CHHbIE H
XPOMOCOMHBIE Oose3Hu YyeJIOBEKa. bonessn ¢ HaclenCTBEHHOM
MPEAPACTIOIOKEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B ITPEAOTBPALLICHUN

1 JICUEHHH I'eHETUYCCKHX 3a001eBanuii 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 T'OMOJIOTMYECKMX PAIOB B HACIEACTBEHHON
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 C IOMOLIbIO 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. lcnonp3oBaHME T€HOMHOIO pPENAKTHUPOBAaHUS U 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 npuunnsl. 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. TpaaulMOHHAs OUOTEXHOJIOTHS:
xye0oneyeHre, TIOMyYeHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINHE.
MuxkpoOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKHX TEXHOJIOTHI.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTIOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHWPOBAHWE IKUBOTHBIX.
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




Cucrtema U MHOTOOOpa3ue OpraHMuecKoro 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.

OCOoOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKIECTOUHbIE TPUOBI, OJJHOKIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble  OpraHu3Mbl.  JIBUKEHHME  OJHOKJIIETOYHBIX
OpraHu3MoOB: aMEOOHIHOE, KI'YTUKOBOE, PECHUYHOE. 3alllUTa Y OAHOKIETOYHbIX

OpraHu3MoOB. PaS,I[pa}KI/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucer

MHoroknerounble  pacreHus. B3auMocBA3bp  4acTed  MHOTOKIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. Tkanu pacteHuid. TUnbl pacTUTEIbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJAINAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTH cTpoeHMs, (YHKIMI M pacnojoXKeHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpaTUBHBIE OpraHbl pacTeHUH. DyHKIIMK OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[Bu»keHre MHOTOKJIETOUYHBIX PACTEHUI: TPOIIU3MbI
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. Kytukyna. CpeacrBa macCUBHOM M XMMHUYECKOU
3anThl. OUTOHIMIBL.

Pa3apaxuMoCTh U peryssnus y opraHu3smMoB. Pa3apakuMOCTh U pEryssnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€e BellleCcTBa M X 3HAUCHHUE

MHOroOKJIETOYHBIE  KUBOTHBIE. B3aMMOCBs3p YacTei MHOTOKIETOYHOIO
opraHusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
Opranusm kak eauHoe 1enoe. ['omeocTas. TkaHM )KMBOTHBIX U YeJIOBEKa. THIIBI
JKABOTHBIX TKaHEH: JNUTENHaAlbHAsA, COCIAMHUTEIbHAs, MBIIICYHAsA, HEPBHAas.
OcoOeHHOCTH CTpOEHUS, (QYHKIMA U pACIOJIOXKEHUS 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.

JIBr>KEHME MHOTOKJIETOYHBIX KUBOTHBIX. [IuTanume xuBOoTHBIX. IluTanue
MMO3BOHOYHBIX XKHUBOTHBIX. J[pIxanue >kuBOTHBIX. KoxxHOe nbixanue. XKabGepHoe

U JIETOYHOE JbIXaHHE.
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5.2

5.3

5.4

JlpIxaHue IMO3BOHOYHBIX JKMBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NETKUX TO3BOHOYHBIX KHUBOTHBIX. JlpIXaTelbHAS CHCTEMA YelloBeKa. MexaHu3m
BEHTWISALMKM JIETKUX Yy HOTHIL M MIEKONMTAIOMMX. TpaHCOpT BeEUIECTB Yy
OpraHu3MoB. TpaHCHOPT BelIeCcTB y *KHUBOTHBIX. KpoBeHOCHas cucrema u eé
opranel. KpoBeHocHas cucTeMa  TIO3BOHOYHBIX  KHMBOTHBIX.  Kpyrum
KpOBOOOpAIICHUs. DBOJIOIUOHHBIE YCIO)KHEHUS CTPOSHHUS KPOBEHOCHOMU
CHCTEMBbI [T03BOHOYHBIX >KMBOTHBIX. Bblenenue y opranusMoB. Beijenenue y
KUBOTHBIX. CoKpaTuTesbHble Bakyosiad. Opransl BbliesneHus. CBs3b MOJIOCTH
TeJla C KPOBEHOCHOM M BBIICIIUTENILHON CUCTEMaMu. BrijiesieHue y mo3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. I[loKpoBBI H uX
IIPOU3BO/IHBIE.

PaznpaxxuMocThb 1 perysius y opraHu3mMoB. Pa3ipaxkxuMocTh y OJJHOKIETOYHBIX
opranu3zMoB. Takcucel. PazgpaXmMocTh W perymsinusi y MHOTOKJIETOYHBIX
pacteHuii. PocToOBbBIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u peduieKTopHas peryssiius y MHOTOKIETOUHBIX )KMBOTHBIX.
HepBHas cucrema u e€ oTxenbl. DBOMIOLMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOI CUCTEMBI Y )KHBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm st 3pQGEeKTUBHON (HYHKIIMOHATBHOU
aHHOTAllUM  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, JKUBOTHBIX KU YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3J0POBbLE

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 3HTOKPUHHON CUCTEMBI U MX TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOH M 3HAOKPMHHOW cucTeM. ['mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHbie U yCIOBHBIE pedIeKChI

3ammrTa opranusma ot 6ose3Hel. ImmyHHas cucrema venoBeka. KieTounslit u
rYMOpaJbHBIA MUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
UMMyHHUTET. Teopusi KIOHaJIbHO-CENEKTUBHOrO uMMmyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€eBaHUN

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

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

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

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbyakmonupoBanue Hedpona. GunbTpanus, ceKpenns U 00paTHOE BCaChIBaHHE

KaK MCXaHU3MbI pa6OTI>I OpPraHoB BBIJACJIICHU. O6pa3OBaHI/Ie MOYH Yy YCJIOBECKaA

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

CrtpoeHue U TUIIBI COEAMHEHNS KOCTEN
Teopus 3Bontonuu. PazButue sxu3Hu Ha 3emiie

OpomonnonHass Teopus Y. Jlapuna. Ilpeamoceuiku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBuokymiye cuibl 3BONIONMHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHs OpraHU3MOB, HAacJeACTBEHHas HM3MEHUMBOCTh, Oopnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIM U UCKYCCTBEHHBINH 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
reHooHAa MOMYJSALUU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

OneMeHTapHble (DAKTOpbl (JIBMXKYIIME CHIIBI) 3BOMIONMHA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHs 4YacTOT ajulesied B Homymauusx. Oddext
OCHOBATEJIS. Murpanuu. M3onmsaupa  momyssiui: reorpaduyeckas
(mpocTpaHCTBEHHas1), OMooruyeckas (pernpoayKTUBHAs).

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

IIpucnocoOaeHHOCTh ~ OpPraHU3MOB ~ Kak  pe3ylbTaT  MHKPOIBOIIOIUH.
Bo3HukHOBEHHE  NPUCIIOCOONIEHUH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiaennii y opranuzMoB. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BupooOpa3oBaHue Kak pe3yibTar
MUKpPO3BOJIOIMH. M30msmusa — kiroueBoi daktop BumooOpasoBanus. Ilytu 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 3BOMIOIIMOHHON 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 U OCTPOBOB. buoreorpadudeckue odractu 3emian. Buabr-sunemuxu
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  HW3YYEHHUS  DBOJIOLUH.
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 TCMIIOB 3BOJIOLINH

6.4

Hayunble rumore3sl NpPOUCXOXKIEHUS >KU3HUM Ha 3emiie. AOuoreHes u
naHcrnepMusd.  JloHayyHble — NPEACTaBICHUS O  3apOXKICHUU  KU3HHU
(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 n3 MoHomepoB. KoanepBartHast runore3a AWM. OnapuHa, runoresa
nepsuyHoro OynboHa JIx. XomneitHa, reHetnueckas rumote3a I'. Mémnepa.
Pu6o3umsr (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.

HauansHele 3Tansl opranndeckoil 3somtonnd. [losBienne n 3BorOnMs MEPBhIX

KJIETOK. OBomonus Mertabonn3ma. BO3HUKHOBEHHE TMEpPBBIX SKOCHUCTEM.




CoBpeMeHHBIE MHUKpPOOHbIE OWMOIIEHKM KaK aHajJor MEpBbIX Ha 3emie
coobmiectB. CTpomMaTonuTsl. [I[pOKaprOTH 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 BIMSHHE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.
MaccoBble BbIMUpaHUSI — HKOJOTMYECKHE KpHU3UCHl mpouuioro. [IpuumHel u
CIIEICTBUSL MAacCOBBIX BhIMUpaHUIl. COBpEMEHHBIN 3KOJOTUYECKHI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3agaum anTponosiornd. Metoasl aHTponosioruu. CTaHOBIEHUE
IIPEICTaBICHUN O MPOMCXO0KIEHUH YeroBeka. COBpeMEHHbBIE HAyUHBIE TEOPUHU.
CxozcTBO yennoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE UYEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CPaBHUTENIbHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (hU3M0JIOT0-0MOXUMHYECKHE,
noBefeHueckue. OTiMuus yenoBeka OT JKUBOTHBIX. IIpsmoxoxkaeHue wu
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOU
CUTHAJIBHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTE€HEe3a: OMOJIOTHYECKHE, COLUANIbHBIE.
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
4enoBeka. MyTalmoHHbIH nporiecce ¥ noauMopdusm. TlonyasroHHbIE BOJIHBL,
apeiid reHoB, Murpanus 1 «3(p@(eKT oCHOBATENs» B MOMYJISILUAX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [loHatne o pace. boisbmme packl: eBponeouaHas
(eBpasuiickasi), aBCTpajJO-HErpoujHasi (PKBAaTOpUaAlIbHAsl), MOHTOJIOUHAS
(a3uarcko-amepukaHckasi). Bpems u nmyTtu pacceneHusi 4eaoBeKa IO IJIaHETe.
EnuncTBO yenoBeweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[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. JIubux). TonepaHnTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

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
MOJ/IepXKaHuI0 BogHOro Oamanca. Kiaccudukanus pacTeHHid 10 OTHOILIEHUIO K
BoJie. [Ipucnocobenns )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 CE30HHBIM U3MEHEHUSIM

YCIIOBUU KU3HU.




Kuznennsie popmbl opranuzmoB. [TousTue o xuzHeHHou dopme. Ku3HEeHHBIE
(OpMBI pacTeHUM: JEPEeBbs, KYCTAPHUKHU, KYCTAPHUYIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: THPOOHOHTHL, FEOOMOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KHU3HU.

buotnueckue ¢dakropsl. Buibl OMOTHYECKMX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, cUMOMO03 1 ero Gopmbl. [lapazutusm, Koomeparys, MyTyain3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUA  (Tommueckue, Qopuueckue, (adbpuyeckue). 3HAUYCHHE
OMOTUYECKUX B3aUMOACHCTBHIA I CYIICCTBOBAHHS OpPTraHU3MOB B CpeJe

obutanus. [I[pUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS
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DKOJIOTUYECKHE XapaKTePUCTUKU monyisauuu. [lomynsus kak Ouojoruueckas
cucrema. Pojb HEOHOPOAHOCTH cpeibl, PU3HmIeCKuX 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 mnomyiasiuud. OneHka 4YHMCIEHHOCTU MOILYJISILIMH.
JluHaMyKa MONyJSALUU U €€ peryssiusa. buoTuyeckuii NOTeHIMaNI MOMYJIALHH.
MopenupoBanne aAuHaMUKKM —nonyiasanuu. KpuBele pocTa  YHCIEHHOCTH
nonyisinuu. Kpussle BbpkMBaHMs. Perynsanus 4uCIEHHOCTH NMONYJISLUN: POJIb
(GakTopoB, 3aBUCALIMX U HE 3aBUCIIIUX OT IUIOTHOCTH. OKOJOTHYECKUE
cTpareruu BUJOB (I- u K-ctparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckod Humu Jik.M. Xaryuncona. PasMepsl 5KoJornueckou
Huy. [ToreHnuanbHas 1 peaan30BaHHAs HUILHA.

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 OuolieHO3e. DKocucTeMa Kak OTKpbiTas cucrema (A.[[x.
Tencnu). OyHKIMOHATIBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre Henu u CeTH.
Abuotnyeckue 010ku 3kocucteM. [louBsl U MBI B 3xocucreMax. Kpyrosopor
BELIECTB U IIOTOK SHEPTUU B DKOCUCTEME.

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 BO3JICMCTBUS Ha




cykueccun. KnmmakcHoe —cooOmectBo.  buopasHooOpasume u  HONHOTa
KpYrOoBOpPOTa BELIECTB — OCHOBA YCTOHUMBOCTH COOOLIECTB.

IIpuponHble 3KOCHCTEMBI. AHTPOIONE€HHbIE IKOCHUCTEMBI. ATPO’KOCHUCTEMA.
ArpotieHo3. Pa3nnuus Mexny aHTpOIIOreHHbIMH ¥ IPUPOAHBIMU SKOCHCTEMAaMHU.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oposckas opa
u (ayna. CunHanTponmszanus TrOpOJCKOW ¢ayHbl. buonorumueckoe u
XO3sICTBEHHOE 3HAYEHHME arpo’KOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH
(opMHPOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
[TepeHoc sHEPrUM U BENIECTB MEXKITY 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. Bepnaiackoro o Omochepe. 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 M OHOr€OXHMMHUYECKHE ITUKIBI (yriaepoaa, a3oTa).
PurmuanoCTh siBIIeHMI B Onocdepe.

3oHanpHOCTE Onocdepsl. [lonsatue o 6mome. OCHOBHBIE OMOMEBI CYIIU: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJHMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MYyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTenbHBIA W
KUBOTHBIN MUP OMOMOB CYIIIH.

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

O6uochepHbIX QyHKIHUI
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DKOJIOTHYECKUE KPU3UCHI U UX MMPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYyIIHOM cpenbl. OXpaHa Bo3yxa. 3arpsi3HEHUE BOIHOM CpeIbI.
OxpaHna BOIHBIX pecypcoB. Pazpymienne noussl. OxpaHa NOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpOIIOT€HHOE BO3/EHCTBHE Ha PacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie kuuru. Ocobo oxpansemble mpuponansie Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

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

pa3zHooOpasus 3eMiau




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonorndyeckue cucteMsl U mporiecchl; 10 Kiacc. yriryoiaeHHOe
ooyuenne TepemoB A.B., IletpocoBa P.A. O6miecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorwus, 11 xknacce/ bopoaun I1.M., e .M., Cabmmua O.B.; mox
penakiueii lllymaoro B.K., JIpimmuia I'.M., AkiimoHepHoe 00I11eCTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

buonorus. Metoauueckue pekomenaanuu. 10-11 knaccel. YuebHoe mocodue st
oOmreoOpa3oBar. opranuzanuii: yriryosn. yposenb / T. T. @omuna; -
[Ipocsemenue, 2017. - 90 c.: um.

buonorusa. O6mas 6uomnorus. [Tpaktukym. 10-11 kimaccel. YueOHoe nocodue ams
obmeoOpa3oBar. opranuzanuii: yriayoin. Yposens /[ I'. M. JIpiviui, O. B.
Cabmnuna, JI. B. Beicorkas, I1. M. bopoauH ].- 3-e uzn. - M.: IIpocBemenmue,
2017. - 143 c.: u.

buonorus. Paboune nporpammel. [Ipenmernas nuHust yueOHUKOB MO PE.

Mymuoro B.K., Asimmuia ['M. 10-11 knaccel. YrinyOneHHbIH ypOBEHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



1.Equnas komutekmus LIOP. IMpenmernas komteknus «buomorus» http://school-
collection.edu.ru/collection

2.01xpoiThIN KOJUTeK: bronorus http://college.ru/biology

3. B nomomip yuutento 6uonoruu: oopazosarenbubiii cailt UECOH HI'TIY
http://fns.nspu.ru/resurs/nat

4. BuemkonbHas 3kxoiiorus. [IporpamMmma «llIkosibHas 3Kog0rnyecKast
uHUIMaTHBay hitp://www.eco.nw.ru

5. Bcs Onosorusi: HayuHO-00pa3oBatesbHbIi moptai http://www.shio.info
6. l'ocynapctBennsiii JlapsuHoBckuii Mmy3eit http://www.darwin.museum.ru
7.7KuBbl€ cyliecTBa: 3JIEKTPOHHAS WLIFOCTPUPOBAHHAS SHIIMKIIONEIUS
http://www.livt.net

8.3eEeHBIN 1UTI03: IYTEBOIUTEID M0 SKOJIOTMYECKUM peCypcam
http://zelenyshluz.narod.ru

9. IManeonronoruueckuii my3zeir PAH http://www.paleo.ru/museum
10.ITpo6emsl 3Bosmrortnu http://www.macroevolution.narod.ru

11.ITpoext Ecocom: Bcé 06 sxomoruu http://www.ecocommunity.ru

12. Teopust 3BOMIOIMH KaK OHA €CTh: MaTepHUabl 10 TEOPUH OMOJIOTUYECKOM
spoJroruu http://evolution.powernet.ru 13.Yapn3 [lapBun: ouorpadus u
kuuruhttp://charles-darwin.narod.ru

14.LlenTp oXpaHbl AUKON NPUPOBI: TyOTUKALIMH 110
sxosoruuhttp://www.biodiversity.ru

15.Ientp sxomoruueckoro oopaszosanus MI'JIJI(FO)Thttp://moseco.narod.ru



16.2konornueckoe oopa3oBaHue AeTei U u3ydeHue npupo sl Poccun.
17.9konoruveckuii IeHTp «Ikocuctemarhttp://www.ecosystema.ru

18.2nekTpoHHbIN yaeOHUK 110 Onostoruuhttp://www.ebio.ru






