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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpenmera «buosjorus» u
OCHOBHBIX MOJIOKEHUI (penepanbHoil paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHS u3ydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeIMETHOU obsactu «ECTecTBEHHO-
Hay4Hble nipeameTsy. CornacHo nojoxeHusM GI'OC COO npodunbHbie yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJEHHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mubdepeHnranuy  00ydeHUsT Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01IUM, cpeHUM TTPOoPECCUOHATIBHBIM U BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YUYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTM HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OUOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus" 1aét npeactaBieHue o 1eIu
U 3a7a4ax u3ydeHus yueOHoro npeamera «buosnorus» Ha yriyOiaEHHOM YpOBHE,
ompeeNnsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIMETHOE COJEepKaHHE, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHYeT MOCIEA0BATEIbHOCTh H3YUYEHHs YYEOHOro marepuaina ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydaromumxcs. B nmporpamme mo OMonoruu peann3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Omnarojaps dYeMmMy [MpPOCMATpPUBAECTCS  HAMpPaBICHHOCTh  Ha
nocjeAyrIiee pa3BUTHE OMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIILICHUS, TIPEJCTABICHUH O 3I0pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHUE OEPEIKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoaHoi cpeae. B mporpaMmMe mo OMOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MIPEMETHBIM pe3yJibTaTaM 00yUueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB YUEOHO-
MO3HABATEIILHON JICSITEIbBHOCTH OOYYaromIMXCsl 10 OCBOCHHIO COJICPKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHET0 O0IIEro 00pa3oBaHusl.

VYyuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEero obuiero oopa3oBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriryOJieHre 3HaHUN 00yUaroluXxcs 0 AKUBOH MPHUPOJIe, OCHOBAX MOJIEKYJIIPHOU U



KJIETOYHOW OMOJIOTHH, SMOPHUOJIOTHH U OMOJIOTHH Pa3BHUTHSI, TECHETUKH, CEICKIUH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3aXx W OpraHU3alMsIX  CPEAHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHSI COCTABIISIET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TNOJy4aroT pa3BuTHe. Tak,
pacuiMpeHbl U YriayOJeHbl OHOJOTMYECKUE 3HAHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapakTepa, KOTOPhIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, IMOJYUYCHHBIMU OOYUYAIOIIUMUCS TPU HU3YYCHUHU
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o y4yeOHOMy mnpenMery "buonorua" otpaxaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHU.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJI KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHeHUs1 OMOJIOrM4YECKOro pa3Hoo0pasus miuaneTsl. Tak, B 10 kiacce u3ydaroTcs
OCHOBBI MOJICKYJISIPHOW M KJICTOYHOH OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHS, TEHETHUKUA U CEJICKIIMU, OMOTEXHOJIOTMH W CHHTETHYECKOW OMOJIOTHH,
AKTyaIM3UPYIOTCS 3HAHUS OOYYalolmUXCs MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dbusunonioruu yenoeka. B 11 kiacce u3ydaroTcsi I3BOJIIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii npeamer «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
OOy4JaroIMMHCsT OMOJIOTUYECKUX TEOPUI U 3aKOHOB, HJICH, IPUHIIUIIOB U TIPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, IPUKIIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. J[is
pa3BUTHS U TONJEPKAHHUS HHTEpeca OOydaloImuxcsi K OHWOJOTUM Hapsay Co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMSI U Pa3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

[{ens u3yuenus yueOHOro mpeameta «buosorus» Ha yriry0JIEHHOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



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

JocTikeHue 1enu u3ydeHuss yudeOHoro mpenmera «buonorus» Ha
yray0iaEHHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISIYIOUINX 3a1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIus, BUA, OMOTeo1eH03, Oroctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaloIMXCd C METOJaMH TO3HAHUS >KUBOW TMPUPOJIBI:
UCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUST OMOJIOTUYECKUX HCCICIOBAHUN B
nabopatopurn W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJTM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TO0JIH30BaThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTaHABIMBATHh CBSI3b MEXIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpY’XKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPYXKAlOIIUX  JIIOJIe; OOOCHOBBIBATH U  COONIOJATH  MEpbI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOT0 UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATIBLHBIX UCCIICIOBAHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTAHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOC B
IEJIOM U K OTJIETBHBIM €€ 00bEeKTaM U SIBJICHUSM; (JOPMUPOBAHUE DKOJIOTHUECKOM,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl IOBEICHHS B PUPO/IS; HHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyYaromMMHCS  KOMIIETEHTHOCTH B pallOHaIbHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdeprl), COXpaHEHHUH COOCTBEHHOTIO 3/I0POBbSI U  3JI0POBbS
OKpyXXaromux Jojned  (cobmiomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUHN B MOBCEAHEBHOM KU3HU;

CO37aHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTIEAYIOMEMY TPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBHH C
WH/IMBUTy AIbHBIMU UHTEpPECaMH U MOTPEOHOCTIMH PETHOHA.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTHMH Ha YTiIyOJIeHHOM
YPOBHE CcpeaHero oomero odpa3zoBanus, cocTaBisieT 2724aca: B 10 kimacce — 136
yaca (4daca B Henemo), B 11 kinacce — 136 gaca (4 yaca B HEZIEIHO).

OT6op opraHuzanMoHHbBIX (HOPM, METOJOB U CPEACTB OOy4YEeHHUsT OUOJOTUH
OCYIIECTBIISIETCS. ¢ YYETOM CHElU(pUKH €ro COJEp KaHWs U HaINpaBJIECHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsaX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

O0s13aTenbHBIM YCIOBUEM NPU 00YUYEHUU OMOJIOTUN HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHMA.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas UcTopus pa3BUTHS
Owosiornu.  buonornueckue HaykKd UM U3ydyaeMble HUMH  IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaUYeHHE OUOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[TopTpetsl: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapBun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, M. I1. I1aBnos, . 1. Meunukos, H. 1.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuiel 1 cxembl: «CBsI3b OMOJOTHM C JIPYTMMH HaykamMm», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

VYpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJSIDHBINA, KIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cucremax. OCHOBHBIC MpH3HAKK KUBOro. JKu3Hb Kak (opma CyIICCTBOBAHHS
Marepun. Hayku, nzyyaroiire >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aIUU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPHU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue: 1abopaTopHOE 000PYIOBAHKE I TPOBEICHIS HAOIIOCHUH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

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

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOW MHUKPOCKOI, «DIEKTPOHHBI MHUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomatorpadusi, snekrpodopes, auddepeHanTbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCcTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPEry Ay, MUHepaibHbIe BEIIECTBA KJIETKU, UX Onojorudeckas poiib. Ponb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHIHAas CBsI3b. BTopuuHas, TpeTU4Has, YeTBEPTHUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIMM yrIeBOI0B.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKHX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekysibl AT®. Makposprudeckue cBsisu B moisiekyje ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamuol (HTD). Cexenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(DU3NYECKUE UCCIETOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Junarpammel: «PacnpeneneHne XMMAYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabnuupel u cxembl: «llepuoguueckass TabMuIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O0opynoBaHue: XMMUYECKasl MOcyAa U 000py0BaHHE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccienoBanue HyKJIEHHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHUeckas U Mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKapuOTHUECKOM KieTkH. [1mazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckoil MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: macCcuBHbIN (Auddy3usi, ooneruéHHas
mud¢y3us), akTUBHBINA (NMEPBUYHBIN W BTOPUYHBINA AaKTHUBHBIA TPAHCIIOPT).
[Toymponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuto3. Jk301uTo3. Kietounas crenka. CTpykrypa U QyHKIIUU
KJIETOYHOW CTEHKH PaCTEHUM, TPUOOB.

[uromnasma. [{urozomns. [{utockener. JIBuxkenue nurominazMbl. OpraHnou bl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBopuMbix OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MATHUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIx kineTok. Kiierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHIPHUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOMIUX 3YKapHOT. XJIOPOIIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmei. MBbIILIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpoQuUIAMEHMamMu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIlIa3Ma, SAPBIIIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
mMpaucnopm.

Knerounsle BkatoueHus. CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

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

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

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NPeBpalleHUe JHEPIUH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. llpogykTuBHOCTH (pOoTOCHMHTE3a. BiusiHue pa3audHbIXx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

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

AspoOHbIe OpTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
dbochopunupoBanue. Iuepeus memoparnHo2o epaouerma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszvl. [lpenmymiecTBa a’poOHOTO myTH OOMEHA
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

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

JlabopatopHasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO cUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnyeckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHHe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHsbie 3a005ieBaHus YenoBeka, ;KuBOTHbIX, pactenuil. CITNJ{, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodvt 0ocmasKu 1ekapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knetounsii mukn, ero mnepuoasl u perymsiuus. WMatepdaza um mMurtos.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanwma. [Ipunnuner permmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbell  HaOOpsl  XpomocoM. ['oMonorumusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsiuus MUTOTHYECKOrO IUKIA KIETKHU. [IporpamMmmupyemasi KieTouyHas
rudeb — anomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
K1emKay — ououHgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JlemoHcTpanuu

Tabmuipl U cxeMbl: <«OKU3HEHHBIN IUKI KIETKW», «Mwuto3», «CTpoeHue
xpomocomy, «Permmkamus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEILIKA JIyKay.

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlaGopaTopHnasi pabora «HalmoneHne MUTO3a B KJIeTKaX KOHYKMKA KOpEIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GpyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACITEIPHOCTH OJTHOKJIETOUYHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBbIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
poTucThl. KoNOHMaIbHbIE OPraHU3MBL.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txanu pacteHuid. TUIIBI paCTUTENBHBIX TKaHEW: 00pa3oBaTeIbHAas, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKIHUH U
PACIIOJIOKEHUS TKAHEW B OPTaHax PACTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCJIMHUTENbHASA, MbIlIeYHasi, HEepBHas. OCOOEHHOCTH CTPOEHHUs, (YHKUHA |
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX M YEJIOBEKA.

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

Onopa Tena opranu3moB. Kapkxac pacrenuii. CKeneTbl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIBI
COEIMHEHHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yrieKUuCIoro raza i MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanue  KMBOTHBIX.  BHyTpumoisioctHoe U
BHYTPUKIIETOYHOE NUIIeBapeHHUE. [IuTaHWe NO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOCHHUSI KPOBEHOCHON CHUCTEMBbI IMO3BOHOYHBIX KUBOTHBIX. PaboTta
ceplla v €€ peryJisiums.

Brinenenue y opranusmos. Beizenenue y pacteHuil. BeigeneHnue y )KUBOTHBIX.
CokpatutenbHble Bakyodau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus H
oOpaTHOEe BcacblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BblaeneHUA. CBS3b
IIOJIOCTH Te€ja C KPOBEHOCHOM M BBIICIMUTEIBHOM CHCTEMaMHU. BplaeneHue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne m (yHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro umMmMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTe ¥ peryisiqus 'y OpraHu3MoB. Pasgpaxumocts y
OJTHOKJIETOUYHBIX OpraHu3MoB. Takcuchl. PazapakuMocCTh U peryisiuus y pacTeHUN.
PocTroBble BelllecTBa U X 3HAYCHHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMOLHOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JIeficTBHE TOPMOHOB. B3anMOCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojiopocin», «bakrtepumn», «lIpocreimme», «Opranbl IBETKOBBIX PACTEHUI,
«CuctemMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHCTEMa, «Hepsnas CHUCTEMA, «Koxay, «MplleuHasi ~ CHUCTEMay,
«BpigenutenbHas cucteMa», «IHIAOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Mmmynurer»,  «KuiieuynomonoctHele», «CxeMa  NUTaHUS  PACTECHUN»,

«KpoBE€HOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPO€HHE THUAPH»,
«CTtpoeHue miaHapuny», «BHyTpeHHee CcTpoeHHe IO0KIeBOro uepns», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MJIEKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKpOIIpENnapaTbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKI[MU OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
0o0opyI0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia i 0eJIKoB Mo edcTBreM (hepMEeHTOB, 000pyAOBaHUE ISt
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHBIX )KHBOTHBIX.

JlaGoparopHasi pabora «l/3ydueHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «3ydyeHue TKaHe sKUBOTHBIX).

JlaGopaTopHnasi padora «3ydyeHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTaHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe paszmuHoxkeHue. [lonoBele KieTkW, WM rametsl. Meno3. Craaun
Mmeno3sa. [loBegenne xpomocom B menose. Kpoccnnrosep. buomorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y sKxUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenue. Tumbl  npoOieHwus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHANbHAS HWHIYKIIHS).
3akyagka IUIaHA CTPOCHUS JKUBOTHOTO KakK pe3yibTaT HEpapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. [locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ Metamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOPHOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U 4enoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoliecce Mero3a. ['amerorenes
y pactenuil. OmI0I0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OpPraHu3MOB. J[BoiHOE
OILTIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJIaluyd OHTOTEHE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpaMuK

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHE», «Tumbl Oecnoyioro
pasMHOXEHUDY, «Pa3MHOXKEHHE XJIaMHUAOMOHAIb», «Pa3sMHOXEHHE 3BIJIEHBD,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsly, «I'amerorenes», «CTpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsmoe u
HEmpsMoe pa3Buthe», «Pa3Buthe wmailickoro xyka», «PasButue capaHum,
«Pa3Butne narymkw», «JlBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUN,
«CtpoeHne ceMsaH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN UK MXa», « KM3HEHHBIA LIUKJI MATOPOTHUKAY,
«JKM3HEHHBIN IUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHSA JIATYIIKIY.

JlaGoparopHas padora «/3ydyeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIpEnapaTaxy.

IlpakTnueckass padora «BbisBIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHU.

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M PA3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHH TI'€HETHKHU.
Pa6ots H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®dunmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUSI U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, aJbTEPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbI ~ TE€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. .
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTopl TeHETUKI, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT TI'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeTUIeHUs NPU3HAKOB. lluTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpPEIIMBaHUS. [ UOTE3a YUCTOTHI TAMET.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HaclieJI0BaHUsI TPU3HAKOB. [{[uToNOrnYeckre OCHOBBI JUTMOPUIHOTO CKPEIIBAHUS.

CuerieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMhu. XPOMOCOMHas
TEOpHUsI HACIIECTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAEICHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIH M Te€TepOraMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HAKOB, CHETIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aiienu3M. B3auMonencTBue HealeNbHbIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tomumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONOTUYECKUX  TPOIIECCOB, TOBEACHUS U  KOTHUTUBHBIX  (DYyHKIIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMmoHCcTpauumn

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
Meunnens», «AHanmu3upymrouiee CckpeluBanue», «HemomHoe gOMUHHUpPOBaHHEY,
«ClemieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotunm mnTuib,
«MHOX€eCTBEHHBIN ajIenu3m», «B3aumMoaeicTBUE T€HOBY.

O6opynoBanue: MOJAENIb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpa3Hs
rHOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJAEIb A



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «Jpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA Y TPO30(DUIBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HOpMUPOBAHUM (PEeHOTHUIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanuoHHBIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HOOOpa3us B Mpeiesiax OJHOrO BU/IA.

MyTanmonHass W3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUWPOBAHHBIE MyTaluuu. SnepHble U
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYecKUue W MoJjoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TI'OMOJOTMYECKHUX pPSIOB B
HaciencTBeHHoW u3MeHunBoctu (H.W. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMmoHCcTpauumn

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

Tabmuel u  cxeMbl: «Buasl  u3MmeHunBOCTHY», «MoaudukanoHHast
U3MCHYHUBOCTEY, «KomOnHaTHBHAs H3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTaruii.

OOopynoBaHue: XKUMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) >KMBOTHBIX C Pa3IMYHBIMU BUIAMU U3MEHUNBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAN(PUKAIMMOHHON M3MEHYMBOCTU. llocTpoeHue BapHalMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW.



IIpakTuyeckas padora «Myrtanuu y Japo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIYJISAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. | eHHbIE U XPOMOCOMHBIC
OoJe3HM 4YeloBeKa. boJie3HM C HACEeNCTBEHHON Mpe/ipacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T€HETUUYECKUX
3a00JeBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEIHHOCTH YEJIIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] T€HETUKH
yesjoBekay, «[ eHeTnueckue 3a001€BaHUs YEIOBEKay.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o I[leHTpax mOpOUCXOXKIEHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuid. Ponb cenekuuu B CO3JJaHNU COPTOB PACTEHUI U TTOPOJ ) KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. W. BaBumnosa, ero 3nHaueHue Jjis CeIESKIIMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1Y AJIbHBIM. Dranbl KOMOUWHAIIMOHHOM CCJICKIIUU. HUcneiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHINY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJICKIIMOHHOW  paboTHI.
PanmnanmoHHbIi 1 XUMAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUK y KyJIbTYypPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 17151 ostyueHust iCX0JHOTO MaTepuaia Jjisl CeeKIUH.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTpuBuaosas rUOpUIN3aIINS.
brnuskoposcTBEHHOE — CKpelmMBaHue, wWid  WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, WiW ayTOpUAWHT. ['erepo3uc W ero mpuumHbL. Vcmonb3oBaHme
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecrutiogus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
PeBoIOYUAN.

CoxpaHeHure U U3y4eHUE TeHEeTUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JaHUsI HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 8 YEadX YAYUULeHUs]
cywecmseyowux u co30aHus HOB8bIX NOPOO, JUHULU U KPOCCO8, 8 MOM UYucie C
NpUMeHeHUeM COBPEMEHHBIX MeMO0008 HAYYUHbIX UCCe008AHULL, Nepedosblx Uuoell U
NnepCcneKmuBHbIX MexHOoN02Ul.

JleMoHCTpauA

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

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuin, «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«MeTtonpl cenekiumny, «Otnanénnas rudbpuauzanus», «MyTtarenesy.

JlabopaTopHasi pabdora «/3yueHue copTOB KyJNbTYpPHBIX PACTEHUN U MOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3yyeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IKeKkypeusi «OCHOBHBIE METOAbI U JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIHOHHYIO CTaHIMIO, MJIEMEHHY IO bepmy,
COPTOHUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTaHU3MBI, 150. XapaKTEPUCTHKA. TpaguumronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOIyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIeNME. Mukpoouonornueckuii cuntre3. OOBEKTH MHUKPOOHOJOTUYECKUX
TexHosnorui. [IpousBoacTBo Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LICJICHANPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaIuX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUECKHUE Y TH.

Knerounas mHxeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. ComaTudeckas ruOpuau3auss W COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJICKUUH pacTeHuil. [lonyuernue
MOHOKIOHANbHBIX anmumei. Mcnonb3o8anue MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANIEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METO/I TpaHCIUIAaHTAaLUKU SIAEP KIIETOK.



Texnonozuu 0300po6nenus, Kyabmueupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUAarHocTuka. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaju3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-Oumoumkenepus s pa3paOOTKU
(dbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COYETAHHUEM TEXHOJIOTMH TPEXMEPHOTO OMONMpUHTUHra U ckaddonauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkammyx BUpYCOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «lcnoap3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KieTouHas nHxeHepus», «I'eHHass HHXKEHepUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

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

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedatenbHocTh Y. JlapBuHa.

J{BroKyIye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOKEHUS  OpPTaHU3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Oopbba 3a
CYILECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).

Odopmiienne cuntrerndeckor teopun dBomtonnu (CTD). HelTpanbhas
teopust dBomonuud. CoBpeMEHHass dBOJIONMOHHAS  OwWojorus. 3HAYCHUE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KaPTUHBI MUpAa.

JdeMoHcTpanuu



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

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (popmMupoBaHusi IPUCTIOCOOJICHUN Y
pacTeHull U )KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaxu Y. JapBuna», «®Dopmbl OOpbObI 3a CyIIECTBOBAHUEY,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUAOB (1o Y. JlapBuny)»,
«CxeMa COOTHOLICHMS ABWKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKEHHS
CUHTETUYECKON TEOPUH 3BOJTFOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonyssanps Kak 3JIEMEHTapHas €IMHULA 3BOJOLHHA. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOTO0 pa3HOooOpazus M CTPYKTypbl Nomyssiuil. M3Mmenenue
reHooH/a TMOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIH
npouecc. KomOuHatuBHas wu3MeHuUMBOCTh. [Jlpeiid TeHOB — ciyvaliHble
HEHaNpaBJICHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyJIALUAX. DPPEKT OCHOBATEIIS.
Ippexm o6ymouinounozo eopaviuwika. CHudceHue 2eHemuuyecKko2o pasHooOpa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha eeno6 6 6OILUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauns MOITYJISLINI: reorpaduyeckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTHUBHAs).
EctecTBenHbIii oTOOp — HampaBiswiomuii ¢akrtop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIMN,  pa3pbIBAOILIMIMA
(zm3pyntuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIIOIUS COLUAIBLHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUH Y OPraHu3MOB. ApoMop(}o3bl U UANOAJANTALIUH.
[Tpumepsl TprcnocoOIeHUH y OpraHu3MoB: MOpP(hOIOrHiYecKkue, PU3n0I0rH4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckne. OTHOCHTENBHOCTh  NPHUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOE), «MT'HOBEHHOE) (monMmIOnAM3aIKs,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHON OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
OouopazHooOpaszusi. MUKpPOIBOJIOIUS W KOIBOJIONUS Mapa3uTOB M HMX XO3SIEB.
Mexanu3mbl (OPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

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

Tabmuel 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBjeHUs 3akoHa Xapau—BaiinOepray, «IBuwxyiue
CWJIbl ABOJIIOIUNY, «IKOJIOTHYecKass M30JSAUs MONYJIAIHUi ceBaHCKOU (openny,
«I"eorpaduueckast U30ISAIUS TUCTBEHHULIBI CHOMPCKOM U TMCTBEHHUIIBI Ay PCKOW»,
«ITonmynsIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema neicTBUA
€CTECTBEHHOT0 0TOOpay, «PopMbl 00pBOKI 3a cyliecTBOBaHUEY, « THIyCTpHAIbHBIN
Menanu3zM», <«KuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpemympexnaaromas OKpacka 3KHBOTHBIX», «DuU3HOIOTHUECKUE
apantaiuny, «l[IpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTENIBHOCTBY,
«Kpurepuu Buna», «Bunpl-npoiHukn», « CTpykTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanHus», «I'eorpadruueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«2KoJIOTHUYECKOE BUA000pa3oBaHUE BUAOB CHHULY», «l[lonurionasl pacTeHHiD»,
«KamycTHO-peieuHbIil rTuopumy.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIUU HACEKOMBIX, Uydera NTUILl U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOIEHUM, Yydelia MTUILl U 3Bepell pa3HbIX
BHJIOB, TepOapuM pacTeHMH OJW3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTophnasi padora «IIprcnocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHE BHJIOB 1O MOPQPOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIOUMs U €€ pe3yJabTaThbl

MeTtonbl  M3ydeHHS MaKpOl3BOMIOLMHU. [lajmeoHTOnOrMyeckue MeTO[bl
uzyuyeHus: oHBomonuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBodronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepUKOB W OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Buasbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUECHHUS
IBONIIOLMHU. ['€HEeTMYeCKMEe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOIMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHUE U MATEMAaTUYECKHE METObI U3YUYEHUS IBOIOLMHU. ['OMOIOrMYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkerns.

Tabmuubl 1 cxembl: «DUIOreHETUUECKUI Psi JIOMIATn», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Creronedansy,  «PuHunoduthl»,  «CeMeHHBIE
nanopoTHUkm», «buoreorpadpuueckue 30HBI 3eMian», «llpelid KOHTHUHEHTOBY,
«Pemuktel»y, «HawanbHble CcTaguu SMOPUOHAIBHOTO PAa3BUTHS TMMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHANOTMYHBIE OpraHby, «PyIHUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaITpaBJIEHUS 3BOJIIOLUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OOopynoBaHue: KOJUIGKIIUU, TrepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuHble TUNOTE3bl NPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOUOreHe3 u
naHcrepmusi. [JloHayyHble IpeacTaBlIeHUsS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEp)KeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaInbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHndeckux. Omeir C. Mumrepa m I'. Opm.
Oo6pazoBanue noaumepoB u3 MonomepoB. Koaieparnas runote3a A. M. OnapuHna,
rurnore3a mnepBuyHoro OynboHa JIk. XonjeiHa, reHeTHdeckas rumoTe3a [.
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'unOepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAS M AOCOJIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

HavanbHbie 3Tamnbl OpraHMYecKOM HBOIOUMU. [losiBieHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJoOT MEepPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue syKapuoT (CUMOUOTEHE3). DBOTIOLNUOHHOE TPOUCXOKACHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PyNI MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE A3Tallbl 3BOJIOLMU BbICIINX pacTeHUi. OCHOBHBIE apoMOP(O3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpouncxoxaeHrne BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxnaeHne MICKONUTAIOINX U
ntui. [lpunnun kimodeBoro apomopdosa. OcBoeHHe OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBiieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUS U BJIIMSIHUE HA ra30BbIA COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocoboenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3eMIie.

CoBpeMeHHasi cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JeMmoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanw, JI. [Tactep, 1. 1. Meunukos, A. U.
Omapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoKIeHUs *Ku3HuW», «Cxema ombiTa C. Muinepa, ['. FOpwu»,
«JTamnbl  HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosorMyeckass  IIKajiay,
«HauyanpHble 3Tanbl OPraHUYecKo 3BOMIOLIUNY, «CxeMa 00pa30BaHMS 3YKAPUOT
nyTéM cumounorenesa», «Cucrema xuBoi mnpupoaws», «CTpoeHue BUpYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«MHOTrOKJIeTOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTEHUI», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey, «Kumeunononoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«IItney, «Miekonurtarommuey, «Pa3BuTue )xu3HU B apXeuckoun spe», «Pa3zButue
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BuThE XU3HM B MAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuyeCcKOro Mupay.



O6opynoBanue: repbapuu pPACTEHWN Pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, UydeJia ITUI] U 3BEPEH, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSKM OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onsiToB Muiiepa—
KOpu o n3y4ennio abMOTEeHHOTO CHHTE3a OPTraHNYECKUX COSAMHCHUH B IEPBUIHON
aTMocdepe».

JlabopaTtopnasi padora «/3yyeHue M omnMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUi
Pa3HBIX OT/ICJIOBY.

IIpakTuyeckas padora «/3yueHue oCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHune yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3a7a4 aHTPOMOJIOTUHN. METO Ibl aHTPOTIOJIOTHH.

CraHoBjieHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YEJIOBEKA. PenurunosHbie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.
CBujeTenpcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTauyusi 4elaoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOU
CUCTEMBL.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOIOrHYecKUe, COllUalbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpOIIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(TIPOKOHCYJIBI) M PaHHUE IMOHTHIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JMOIe. ABCTPaJONUTEKN — JABYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbld, MepBbIe
M3TOTOBJIEHUS OpYAul TpyAa. UeloBeK NpAMOXOISIIMN U IEPBbIA BBIXO/T JIOICH 32
npenensl Appuxu. Yenosek reifienboepreckuii — o0 npeioKk HeaHAepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YeloBeK HEaHAEpTAIbCKUM KaK BHJ JIKOJEH
XOJIOJHOTO KJiMMmara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlameoreHetuka u
najeoreHoOMHuKa.

DBOJIONNS COBPEMEHHOTO 4YesnoBeKka. EcTecTBeHHBIH OTOOp B TMOIMYJISIITUSIX
yenoBeka. MyTanvoHHbIN Tiponiece u moauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(pQPeKT oCHOBATENs» B MOIMYJISIUIX COBPEMEHHOTO
YEI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajloO-HErpouJHAs  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusinue reorpaduueckoit cpeanl u aperida reHoB Ha MOP(OIOTHIO U (HHU3HOTOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJISIUA. broconuanbHble UCCIENOBAaHUSA MPUPOABI YEJIOBEKA.
HccnenoBanre KO3BOIIOLUH OMOJIOTMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeNneT YelloBeKa W CKEJET ILIUMIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BIKYILIME CUJIBI AHTPOIIOTE€HE3a», « IBOJIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcrpamonurek», «UYenosek  ymenslid», «Yenosek
NPSAMOXOISIINI, «JleHrncoBckuil yenoBek» «Heanaepranbupl», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJIOIUU YEIOBEKA», «Packl UeIOBEKay.

OOopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJIEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaX0JOK UCKOIIAEMbIX OCTATKOB UE€JIOBEKA, CKEJIET YEIOBEKa, MOJEIb
yeperna yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKa U KUCTH IIUMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
4eJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKpY Kawoulei cpeaoi

3apoxaeHue U pa3BuTHe dkojoruu B Tpynax A. 'ymGonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3amgaun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3IKOJIOTHH:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKPY KaIoIIeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATHHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C OMpUpoaor. DPopMHpOBaHUE
DKOJIOTHYECKOM KYJIBTYpPbI U 3KOJOTHYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kimaccudukamms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEUCTBUS dKojJormueckux (paxrtopos. IIpaBuno munumyma (K.
[lInpenrens, ). JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOWOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYACTKOB COJIHEYHOT'O CHEKTpa HAa OPTaHU3MBI. DKOJIOTHYECKHUE TPYIIIbI
pacTeHUd M >KUBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHajgpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskonorudeckuid Qakrop. [eicTBue Temrmeparypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojJiep >KaHuio0 BogHOTO Oananca. Knaccudukamus pacTeHUN MO OTHOIICHUIO K
Boze. [IpucrniocoOneHust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIITHAs, MOYBEHHA,
rIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl o0uTanusi opraHu3MoB. [IpucnocoOaeHust opraHu3MOB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguyuHbie pUTMBL. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBHM KU3HMU.

’Kuznennsie popmbl opranu3mMoB. [ToHsiTre o xu3HeHHOM popme. JKu3HeHHBIE
dbopMbl pacTeHHWl: JEpeBhbs, KyCTapHUKU, KYCTapPHUYKH, MHOTOJIECTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue hakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cUMON03 u ero (opmel. [lapasutusMm, koomepanus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJecTBUs  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJACMCTBUN JUIsl CYILIECTBOBAHMS OpPraHU3MOB B CpeEle
obutanus. [I[pUHIMT KOHKYPEHTHOTO UCKITIOYCHHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CHEKTPY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEmIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XHUBOTHBIE», «DHU3MOJIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenpl OOWTaHUS OpPraHu3MoB», «bHoOrHMYecKHe pUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzneHHbie hOpMbI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMA XBOMHOro Jieca», «llemn mnuTaHus»,
«XUITHUYECTBOY, «ITapazutuzm», «KoHKypeHUus», «CuMOm03»,
«KommeHcanuszmy.

O6GopynoBanue: repOapuud pacTeHUW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUH, Uydesa NTULl U 3Bepei, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYIH, KOJJIEKIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIINUX B PAa3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUH U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOIYJIA MK

DKOJIOTMYECKHE  XapaKTePUCTUKH  MOIMYJISIUU. [Monynsuus  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHM OMOJOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsinuid. OCHOBHBIE TOKa3aTeau NOMYJSIUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0JOBas CTPYKTypa, pPOXKAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckasl CTpykrypa nomyJssinud. OLeHKa YUCIEHHOCTH MOIYJISLUH.
JluHaMyKa MOMyJsIqUU U €€ perysasuus. bHoTHYecKuii NMOTEHIHMA MOMYJILUH.
MonenupoBaHue JMHAMUKY onyJsanuy. KpuBble pocTa YHCIEHHOCTH MOMYJISLUU.
KpuBble BbDKMBaHUS. Perymsuus YUCICHHOCTH NOMYJSLUUNA: poJib (HaKTOPOB,



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

[TonsitTue 00 sKomornyeckoil Huime BUaa. MectooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XaruynHcoHa. Pa3mepbl 3KOI0rMYeCcKOu
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bun xak cucrema nomyisuui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
MHBAa3UH YyKEPOJIHBIX BUJIOB.

JleMoHCTpauA

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTMYECKUE XAPAaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiuum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysinun», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojenb s3xomorndeckort Humm J[x. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOneHust CEeMsiH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBbl ¥ MBI B 53KOcUcTEMax. KpyroBopor BemecTB U MOTOK YHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENM SKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
nUpamMUIbl YUCesl, 0MOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€Co8, CMmenel, nyCmbitb.

AHTPOTIOTEHHBIE JKOCUCTEMBI. ATpO’KOCHCTEMA. ATpoleHo03. Paznuuusd
ME3K]ly aHTPOINIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpoOJACKoW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmsust 3a2psA3HeHUll PA3HbIX MUNO8 Ha CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTol0IOoTUs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHCTpauA
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxemMbl:  «CTpykTypa  OuWoueHO3a»,  «DKOcCHUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IpyIIBI OPraHU3MOB B SKOcHUCTEME», « KpyroBopoT BelecTB B akocucteme», «Lenu
nuTaHus (macTOWIHAs, JACTPUTHAsS)», «DKOJOTMYECKas MUpaMuja YHCEID,
«OKonorudeckas mupamuaa OMOMacCh», «IDKOJIOTHYECKass MUpaMUIa SHEPTUNY,
«O0pazoBanue 06osotay, «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxkapa», «KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTem».

O6opynoBanue: repObapun pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Uyydesia NTUIl U
3Bepeid, repOapuu KyJIbTYpPHBIX H TUKOPACTYIINX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcUsi «IDKCKYpCHsl B TUITMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsK,
CJIbHUK, Ha CYXOJI0JbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcusi «IDKCKypCHUsl B arposKocucTemy (Ha MOJie WIA B TEIUIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdepa — oOmennanerapHas 000J0o4ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa kKM3Hb. PazBuTHe mpejacTaBieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. BepHaackoro o 6uocdepe. Obmactu 6uocdepsl u eé cocran. XKupoe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH sSIBJICHUH B
ouocdepe.



3oHanbHOCTHL OHMochepsl. [TousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIC JieCca, CMEIIAHHBIE W IIUPOKOJUCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBHIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhs. KimmMar, pacTUTenbHBIN 1 )KUBOTHBII
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KMBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMaa 1
ounochepHbIX QyHKIUH.

JleMoHCTpanun

[Toptpetsl: B. 1. Bepnanckuii, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmm», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoma B mpupojie»,
«KpyroBopoT Boapl B mpupojae», «OcHOBHbIE OMOMBI cymmy, «KimMarnaeckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiii jgec», «LIMpoxkoInCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit jgecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:ka0OLIafA cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbsl. OxpaHa MOYBEHHBIX
pecypcoB. I3MeHeHne kiumara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
PacCTUTEIBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC MPUHIIUAIBI OXPAHBI MPHUPOJIBL.
Kpacasie xHuru. Oco0o oxpansemblie npupojanbie Ttepputopun (OOIIT).
borannueckue cajpl U 300710THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIMIBI YCTOWYMBOTO PA3BUTHS YEJIIOBEUECTBA U MPUPOJIBI.
PanmonanpHOE  TPUPOJOMNOJIBL30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOImKME 3aKOHOMEPHOCTH TJ00ABHBIX HSKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3BuTHEe METOJOB MOHUTOPHUHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCnocooHou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvlie ungopmayuonuvle cucmemsi, odecneuusaroujue O00Cmyn K
uHgopmMayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. (OcHOBbL
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCEM.

JdeMoHcTpanuu

Tabnuibl 1 cxeMbl: «3arpsiz3HeHne atMocepbi», «3arps3HeHue TuaApochepb,
«3arpszuenue nouBb», «[lapaukoBbit addhexT», «Ocod0 oxpaHseMbIe IPUPOTHBIC
TeppUTOpHUN», «MOJIenH yIpaBIsieMOTro MUPay.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWU M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS DKOIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBDI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCMUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBHHM C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIUKA O0YyYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOU NEATEILHOCTH MPHU CO3TaHUH YISOHBIX
MPOCKTOB, PEIICHHMH YyYeOHBIX U TO3HABATEIBHBIX 3a7a4, BBITIOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KyIbTYPHBIMH IIEHHOCTSIMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKIEHUM CIHOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOXO PoauHy, CBOM S3BIK M KYJIBTYpYy, IPOLUIOE M HACTOSIIEE
MHOT'OHALIMOHAJIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM IPUPOJIbI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OYAyIIErO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

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

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MMacHOTr0 00pa3a KU3HH (370pOBOE
MUTaHue, COOJTIOICHNE TUTUEHWYECKUX MMPABUIT U HOPM, COATaHCHUPOBAHHBINA PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJIOTMYECKOM M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpEC K pa3InyHbIM cdepaMm MnpodhecCHOHAIBHON ACSATENBHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp OyAymed mnpodeccud U Peanr30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

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

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYXarOUIEN CPeIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBIE TTPU N3YUECHUU OMOJIOTHH 3HAHUS
W yMEHUS TpU PEHICHHH TpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B JKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEMPUATHUE IEMCTBUM, IPUHOCAIIMNX BPE] OKPYKAIOLIEN PUPOTHOU
cpele, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJOTUYECKHUE TOCIEICTBHS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBA
B3aMMO/ICHCTBUSI MEXKTy JIFOJIbMU U TIO3HAHUS MUPA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuru mpodieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusT  mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWUOJOTHYECKUX 3HAHMM B MEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh TMOJIydaeMble 3HAaHMS [JIs1 aHajiu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUpPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOYCHHUSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh U  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAa4MMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUS OOYYaAIOIIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIE TMOHSATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SIBJIICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccienoBanue, HabJoIeHne, U3MEPEHHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAbHbBIE
y4eOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJSITUBHBIC),
obecrieunBaromme GopmMupoBaHue QyHKIIMOHATPHOW TPAMOTHOCTH M COITMATBLHOM
KOMIIETEHIIMM ~ OOYy4YaloIIMXCA; CHOCOOHOCTh OOyYaroUIuXcsl  HMCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyAayT chOpMUPOBaHblI IMO3HABATENbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUA,
peryJsiTUBHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIEeTO
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMOo3HABaTeJbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE IeHCTBHUS:

CaMOCTOATENLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHUHM 3HAHWK TPHUEMBI JIOTHYECKOTO MBIIMIICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TMOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

UCITIOJIb30BATh OMOJIOTUYECKUE TIOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJIICHHIMA
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPaccMaTPHBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABJICHHS CYIIIECTBEHHBIX
CBS3€H W OTHONIEHWH B M3yYaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH(OOPMAIMOHHBIX
MCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBUSIX PEAILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpEeTaluy, MPeoOpa3OBaHUIO M NPUMEHEHUI0 B Y4eOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

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

CTaBUTb M (OPMyIHpPOBaTh COOCTBEHHBIE 3alauyud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJadd  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEpeHOca CPEeACTB U CIOCOO0B
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEeIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B VIHTepHeTe), aHAIM3UPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
otOope Omosornueckoi WHGOPMAITH, HEOOXOAUMOW ISl BBITIOTHEHUS YUeOHBIX
3az1ay;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckor nHGOpMaIUK (CXeMbl, rpadUKd, THarpaMMbl, TAOJIHIIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaeHne yHHBEePCAIbHBIMIA KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o0mmenne:

OCYUIECTBJISATh KOMMYHHUKAIIMK BO BCeX c(epax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUM O CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3HUIMN APYTUX YYACTHHUKOB
JIAAJIoTa WK JUCKYCCHUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(DJIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUILYIHHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1auH;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaXJI0T0 YYaCTHHKA KOMaH/Ibl B OOIINIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMUECKUX 3HAHUM II€JIEBbIE M CMBICIOBBIE
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTelIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUN, TOCTOSHHO TIOBBIIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOILIECCOB, UX PE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToOB
NesATEIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIIMH JPYTrOro YeIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaTBl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorusiy Ha yriayOaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npodmibHOrO  OOydeHmst  oOydvaromuxcst  Owonornu. OHHM — BKIIIOYAOT:
cnenuduyeckue Ajisi OMOJOTMN HAyYHbIC 3HAHMS, YMEHHUS U CIIOCOOBI IEUCTBUH 1O
OCBOCHMIO, UHTEPIIPETAIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPaXaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB NPHUPOJBI W  pEIIeHHH TpolJieM  paluoOHaIbLHOIO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSlus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHIT), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
HYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpPraHOB pPACTE€HMI, JKMUBOTHBIX, 4YEJIOBEKAa, IMPOLECCOB KU3ZHEAEITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
IPOIIECCOB: OOMEHA BEIIECTB (METa0OIM3M), MPEBPAILIEHUSI YHEPTUU, OPOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOTreHe3a, IMOPUOTeHe3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIWBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTaHABJIMBATh B3aUMOCBSI3HM MEXKIy OpPraHOMJAMH KIETKH W HX
GyHKIUSIMHE, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M UX (YHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U UX
GyHKIMSIMHE, MEXKIY CHUCTEMaMHU OpPraHOB U WX (DPYHKIUSMHU, MEXIy 3TaraMmu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYMUTENIbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIS J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHHUE peliaTh OMOJOTUYECKUE 3aa41, BBISBIISITH TPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXJY UCCIENYEMbIMU OMOJOTMYECKUMH MPOLECCAMU U SIBIICHUSMH, J€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOIATH
npaBuiia npu pabore ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Lellb KCCIECIOBaHUs, AaHAJU3UPOBATH IOIYYEHHBIE
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

yMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTUH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIbHBIX HAayYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHbIE  pPE3yJbTaTbl HAa  YYEHHYECKHX
KOH(epeHUusX;

YMEHHUE OLICHUBATh JTUYECKHE aCIEKTbl COBPEMEHHBIX HCCIIEOBAaHUN B
o0acTv GMOJIOTUU U MEAUIIMHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOTO XO34KCTBa, MUILIEBOM MPOMBIIIJICHHOCTH, YIIyOJsITh MO3HABATEIbHBIN
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIC pe3yNbTaThl OCBOCHUS ydyeOHOTO mpeamera «buomorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npobjieM 4YelnoBeYecTBa, a TaKkKe B PEIICHHH BOIMPOCOB PAlMOHAIBHOTO
MIPUPOOIIOIH30BaHUS, U B (HDOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAET
ONpEeNIeNICHUs] M TOHUMAHHUE CYIIHOCTA OCHOBOIIOJATaloUX OHOJIOTMYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nmyTsx u HampasieHusix sBotounu, B.U. Bepuaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJAMH  HAy4YHOrO  ITO3HAHMS,
MCIIOJIB3YEMBIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIICCTBEHHBIE TPU3HAKU: BHUJOB, OHUOTE€OILIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIU3UPYIOIICTO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSHUSL  JBUXKYIIMX  CWUJ  DBOJIIOIMM  HAa  TeHO(POHH  TOMYJISIIIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeIOBaHUs HAMPaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aWUMOCBS3M MEXKIYy TMPOIECCAMU HSBOJIOINH,
JBIDKYIIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHEHTAMU Pa3IMYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISITH  OTJIMYUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHWs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YEJIOBEUECKNX pac, HEOOXOMUMOCTH COXPAHEHHS MHOT000pa3usi BHUIAOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOIBI M UECTIOBEUYECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3a4a91, BHISABIISTh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICTyEMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SIBIICHUSMU, ITIaTh
BBIBOJIBI U TTPOTHO3BI HA OCHOBAHHH TOJTyYCHHBIX PE3yJIbTaTOB,

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOATH
npaBuiIa mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCIEPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpPMYyIUPYs IeJb HUCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4eOHO-UCCIIENOBATEILCKOW pPaboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bl M TCOPHH O TIPOUCXOKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX Mpea0TBpAICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
JESATEILHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIONIOJIb30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm U MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEAHETO MpodeCcCHOHAIBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/t Konrposbnsie IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI pecypenr
1 buonorus xak Hayka
2 JKvBBIe cHCTEMBI M UX H3yYeHUE
3 buomorus xneTku 0.5
4 XuMHYecKasi OpraHu3aIus KJICTKA 10
5) Crpoenrne u GyHKIUHU KICTKA 8
5 OOMeH BelecTB 1 MPEBpallCHUE SHEPTHHU B 9 1
KIIETKE
; Hacnencrennas ungopmanus u 9 05
peaym3anys €€ B KJIETKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetuka — Hayka O HACIEJACTBEHHOCTH U 5 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 1
14 I'enernka yenoBeka 0.5
15 Cenekiusi OpraHu3MOB 1
16 BuoTexHOJIOrMs U CHHTETHYECKAs OUOJIOTUs 4
17 IMoaroroska k EI'D (pemieHue 3a1a4) 34 2




18 Pe3sepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrrpoasreie  Tpaxtiseckue (undgposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypeni
1 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus U €€ pe3yJibTaThl 14 2
Maxkpo3BoIIOLMS U €€ PE3yIbTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emuie
5 [IpoucxoxaeHue yenoBeka — aHTPOIIOTEHES 10 1
OKoJorus — HayKa 0 B3aMMOOTHOILIEHUAX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 1.5
DKOJIOTHS BUAOB U TOMYJISIAN 9 0.5
9 DKos0rUs coo01IecTB. DKOJIOTHYECKHE 12 05
CHUCTEMBI
10 buocdepa — rinobanbHas skocuctema
11 YenoBek U OKpyrKarolas cpeaa
12 MogrotoBke EM3 (noBTOpEHUe, pelieHme 3a4a4) 34 3
13 PesepsHOe Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 7.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KounuectBo yacos Nara DJIeKTPOHHbIE HU(POBbIE
Tema ypoka Koutpoasubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bceero U3YYeHUs
padoThI padoTbI pecypcbl
B Bubnnoreka
MOJIOTA3 KaK KOMIUICKCHAsT HayKa IIOK https://m.edsoo.ru/7f413368
1 U KaK 4aCTb COBPEMEHHOI'O 1 http://school-collection.edu.ru/).
ob1IeCTBa http://ebio.ru/
2 JKuBEBIE CHCTEMBI I X CBOIICTBA 1
bubanorexa
VpOBHEBAS OPraHM3aIINS JKHBBIX ITOK https://m.edsoo.ru/7f413368
3 P p H 1 http://school-collection.edu.ru/).
CHCTEM T
http://ebio.ru/
Bubnnoreka
WICTODHSI OTKDBITHS U M3VUCHHS ITOK https://m.edsoo.ru/7f413368
4 p p Y 1 http://school-collection.edu.ru/).
kietku. Knerounas teopust http://ebio.ru/
Meroasl MOJNIEKYJIIPHON U
KJICTOYHOM OMOJIOTUH.
bubnnoreka
ITpakTuyeckas pabora «Msyuenue LOK https://m.edsoo.ru/7f413368
5 METOJIOB KJICTOUHOM OMOJIOTHH 1 0.5 http://school-collection.edu.ru/).
(xpomarorpadwust, s5eKTpodopes, hitp://ebio.ru/
muddepeHIansHoe
uentpudyruposanue, [TL[P)»
bubnnoreka
6 XUMHUIECKHI COCTAB KIETKH 1 LOK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

MI/IHep AJIBHBIC BCIICCTBA KJICTKU,

bubanorexa
I[OK https://m.edsoo.ru/7f413368

7 http://school-collection.edu.ru/).
nux 6HOJIOFI/I‘-I€CKa$I POJIb http://ebio.ru/
Oprannueckue BeIiecTBa KIETKU
— Oenku. Jlaboparopuas pabota
8 «OOHapyx)eHHe OSIKOB ¢ 0.5
IIOMOIIIBbI0 KAYECTBEHHBIX
peakiuin»
Bubnmorexa
CroiicTa, Kaccudukanus u I{OK https://m.edsoo.ru/7f413368
9 Cp 1 http://school-collection.edu.ru/).
¢GyHKIMN OEIKOB http://ebio.ru/
Bbubnuorexa
Opraunyeckie BelecTBa KIeTKH LOK https://m.edsoo.ru/7f413368
10 p B http://school-collection.edu.ru/).
— YTJICBOIbI http://ebio.ru/
Bbubnuorexa
OpranmyecKie BelIecTBa KIeTKH LOK https://m.edsoo.ru/7f413368
11 p B http://school-collection.edu.ru/).
— JIAINBL http://ebio.ru/
Hyxkneunossie kucnotsl. JIHK u
PHK. JIaboparopnas pabota
12 «HMccnenoBanne HyKJIEHHOBBIX 0.5
KHCJIOT, BBIJICIICHHBIX U3 KIIETOK
Pa3IUYHBIX OPTaHU3MOBY
Crpoenue u pynkuuu ATO. BuGnuoreka
13 Jlpyrue HyKIeo3uaTpudochaTs ITOK https://m.eds00.ru/7f413368

(HT®)

http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

CexsennpoBanue [JHK. Merozst

bubanorexa
I[OK https://m.edsoo.ru/7f413368

14 T€HOMHUKH, TPAHCKPUIITOMUKH, http://school-collection.edu.ru/).
NPOTEOMHUKH http://ebio.ru/
bubnmorexa
LOK https://m.edsoo.ru/7f413368
15 MeToapl CTpyKTypHOI OHOJIOTUI http://school-collection.edu.ru/).
http://ebio.ru/
bubnnorexa
Tuns! knerok. IIpokapuoruueckas LOK https://m.eds00.ru/7413368
16 http://school-collection.edu.ru/).
KJIeTka http://ebio.ru/
CrpoeHnue 3yKapruoTHYECKON
17 kneTku. [IpakTnueckas pabota 05
«3y4eHune CBOMCTB KJIETOYHOU '
MeMOpaHbD»
bubnanorexa
LOK https://m.edsoo.ru/7f413368
18 IToBepXHOCTHBIN anmnapar KIeTKU http://school-collection.edu.ru/).
http://ebio.ru/
OnHoMeMOpaHHbIE OPTaHOU/IBI
kneTku. [IpakTruueckas pabota
19 «3yyenue nBuKEHUs 0.5
LUTOIUIa3MbI B PACTUTEIbHBIX
KJICTKaX»
[TonyaBTOHOMHBIE OPraHOU/IbI
KJICTKU: MUTOXOHJIPUH, TIJIACTU/IBI.
20 AP 8 0.5

JlaGoparopHas paboTa
«HccnenoBanue mia3mMoausa u



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

ACIIIa3MOJIM3a B PACTUTCIIbHBIX
KIJIICTKax>

HemeMOpaHHBIE OpraHOUTBI

bubanorexa
I[OK https://m.edso0o.ru/7f413368

21 http://school-collection.edu.ru/).
KJIETKHU http://ebio.ru/
Bubmmoreka
LOK https://m.edsoo.ru/7f413368
22 Ctpoenue u GyHKIIH sIpa http://school-collection.edu.ru/).
http://ebio.ru/
CpaBHUTEIbHAS XapaKTePUCTHKA
93 KJIIETOK 3yKapHoT. JJaboparopHas 05
pabota «/3ydyenue cTpoeHus
KJIETOK Pa3NIMYHBIX OPTaHU3MOB)
ACCUMUIISITINS ¥ TUCCUMIISIINS
— JIB€ CTOPOHBI METa00JIU3Ma.
Tunsl oOMeHa BEIIecTs.
24 JlaGopatopHas pabora «3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJTU KaTajasbl)y»
DepMEHTaTUBHBIN XapaKTep
peaKIuii KJIeTOYHOTO
metabonu3ma. JlaboparopHas
o5 pabota «M3yuenue 05

(hepMEHTATUBHOTO PACIICTUICHHS
MepoKcHuaa BOAOPOIa B
paCTUTEITBHBIX U JKUBOTHBIX
KJIETKaX»



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

benku-akTuBaTopsl U OeNKu-

Bubnnoreka
OK https://m.edsoo.ru/7f413368

26 http://school-collection.edu.ru/).
MHTHOUTOPBI http://ebio.ru/
Bubnnoreka
ABTOThoMHLIH THII 0OMEHA OK https://m.edsoo.ru/7f413368
27 pod http://school-collection.edu.ru/).
BCIIECTB http://ebio.ru/
bubanorexa
I{OK https://m.edso00.ru/7f413368
28 dorocunTes http://school-collection.edu.ru/).
http://ebio.ru/
XemocuHTe3. JlaboparopHas
29 pabota «CpaBHEHHE TIPOIECCOB 0.5
(doTOoCHHTE3a U XEMOCHUHTE3a»
AHa’poOHbBIE OpraHu3Mbl. Bubl BubnroTexa
6poskenus. JIaGopaTopHas pabora LOK https://m.edsoo.ru/7f413368
30 P paTop P http://school-collection.edu.ru/).
«CpaBHeHHeE MPO1IecCOB OPOKEHUS http://ebio.ru/
W IBIXaHUD)
bubnmoreka
A5pPOGHEIE OPTaHM3MEL JTAIbI LOK https://m.edsoo.ru/7f413368
31 p P http://school-collection.edu.ru/).
SHEPreTHYECKOro 0OMeHa http://ebio.ru/
Bubnmoreka
OHeprus MeMOPaHHOTO IpaJleHTa LOK https://m.edso00.ru/7f413368
32 npotoHoB. Cunte3 AT®: pabora http://school-collection.edu.ru/).
npotoHHON AT®-cunTa3b! http://ebio.ru/
Bubnmoreka
33 PeaKIyiu MaTpHIHOTO CHHTE3a OK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
http://ebio.ru/
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https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
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https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
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Tpa"ckpunuus — MaTpUYHBINA

bubanorexa
I[OK https://m.edsoo.ru/7f413368

34 http://school-collection.edu.ru/).
cunate3 PHK http://ebio.ru/
Bubnnoreka
I[OK https://m.edsoo.ru/7f413368
35 Tpancnsauus u e€ srarbl http://school-collection.edu.ru/).
http://ebio.ru/
Bubnnoreka
Konuposanue aMuHOKHCIOT. Posb LOK https://m.eds00.ru/7413368
36 http://school-collection.edu.ru/).
pubocoM B GHOCHHTE3E Oerka http://ebio.ru/
Bubnnoreka
Oprauu3amms reHoMa IIOK https://m.edsoo.ru/7f413368
37 P " y http://school-collection.edu.ru/).
HPOKAapuoOT U 3YKapuoT http://ebio.ru/
Bubnuoreka
MoIeKVIIIDHBIE MEXAHU3MEL LOK https://m.edsoo.ru/7f413368
38 yp http://school-collection.edu.ru/).
OKCIIPECCUUN I'CHOB Y 3YKApHUOT httg://ebio.ru/
Bupycsl — HekeTouHble (GOPMBI
39 YKU3HU U OOJIUTaTHBIC TTApa3UTHI. 05
[TpakTuueckas padora «Cosnanue '
MOJIEN BUPYCa»
Bubnauoreka
Bupycusbie 3a001¢BaHus YEIOBEKA, LOK https://m.edsoo.ru/7f413368
40 by http://school-collection.edu.ru/).

JKUBOTHBIX, PACTEHUH

http://ebio.ru/
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https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
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HanorexHoJioruu B OMOJOTHU U

Bubnnoreka
OK https://m.edsoo.ru/7f413368

41 http://school-collection.edu.ru/).
MEIIUINHE http://ebio.ru/
Bubanoreka
OK https://m.edsoo.ru/7f413368
42 JKU3HEHHBIN UK KIETKA http://school-collection.edu.ru/).
http://ebio.ru/
Bubnuoreka
LOK https://m.edsoo.ru/7f413368
43 Marpuunsiii cuares JJHK http://school-collection.edu.ru/).
http://ebio.ru/
XpomocoMmsl. JTaboparopHas
44 pabora «M3y4ueHne XxpoMOoCoM Ha 0.5
TOTOBBIX MUKPOIIPENapaTax»
45 JleneHnue KJIETKM — MHUTO3
Tunsl knerok. Kapuokunes u
nutokunes. JlaboparopHas padota
46 «Ha0mrorenre MUTO3a B KJIIETKAX 0.5
KOHYHKA KOpEIIKa JIyKa (Ha
TOTOBBIX MUKpOIIpENapaTax)»
Bubnuoreka
Perviisiius KU3HEHHOTO KA HOK https://m.edsop.ru/7f413368
47 yan 1 http://school-collection.edu.ru/).
KJIETOK http://ebio.ru/
Bubnuoreka
[OK https://m.edsoo.ru/7f413368
48 OpranusM Kaxk eJMHOE LIEJI0e http://school-collection.edu.ru/).

http://ebio.ru/
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https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

Tkanu pacrenuii. JlJabopaTopHas

Bubnnoreka
OK https://m.edsoo.ru/7f413368

49 pabora «3yyeHue TkaHen 0.5 http://school-collection.edu.ru/).
pacTeHuii http://ebio.ru/
TKaHM )KUBOTHBIX U YEJIOBEKA.
50 JlaGopaTtopHnas padora «M3yuenue 0.5
TKaHEHN )KUBOTHBIX)
Opransbl. CucTeMbl OPraHoB.
ol JlaGopaTtopnast pabora «3yuenue 0.5
OpPraHoB IIBETKOBOI'O PACTEHUSD)
Bubmmoreka
I[OK https://m.edso0o.ru/7f413368
52 Ormopa Tena opraHu3MOB http://school-collection.edu.ru/).
http://ebio.ru/
Bubmmoreka
LOK https://m.edsoo.ru/7f413368
53 JIBr>KeHHE OpraHu3MOB http://school-collection.edu.ru/).
http://ebio.ru/
Bubmmoreka
LOK https://m.edsoo.ru/7f413368
54 IIuranue opraHu3smMoB http://school-collection.edu.ru/).
http://ebio.ru/
Bubimoreka
Tnranue no3BOHOUHBIX [OK https://m.edsoo.ru/7f413368
55 ’KUBOTHBIX. [In1ieBapuTenpHas http://school-collection.edu.ru/).
cucTeMa JeloBeka hitp: //ebio.ru/
Bbubimoreka
L{OK https://m.edsoo.ru/7f413368
56 JlprxaHue opraHu3MoB http://school-collection.edu.ru/).

http://ebio.ru/
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57

58

59

HI)IXaHI/Ie IIO3BOHOYHBIX
JKHBOTHBIX U YCJIOBCKA

TpaHcnopT BeliecTs y
OpraHU3MOB

KpOBCHOCHaSI CHUCTEMaA
ITO3BOHOYHBIX )XUBOTHBIX 1
YCIO0BCKa

Bubnmorexa
OK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

Bubnmorexa
OK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

Bubnuoreka
I{OK https://m.edso00.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

60

Brigenenue Y OpTraHnu3MOB

Bubnuoreka
LOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

61

62

3amura y opraHu3MOB

I/IMMYHHa}I CUCTEMA YCITIOBCKA

Bubnmorexa
LOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

Bubnmunorexa
I{OK https://m.edso0o.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

63

PaznpaxxumocTs n perymsus y
OpraHU3MOB

Bubnuoreka
LOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/
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I'ymopansHas perymsnus u

Bubnnoreka
OK https://m.edsoo.ru/7f413368

64 OHIOKPUHHASA CUCTEMA XUBOTHBIX http://school-collection.edu.ru/).
1 YeoBeKa http://ebio.ru/
Bubnunoreka
I[OK https://m.edsoo.ru/7f413368
65 PopmeI pasMHOKEHHA http://school-collection.edu.ru/).
OpraHnu3MoB http://ebio.ru/
Bubauoreka
IIOK https://m.edsoo.ru/7f413368
66 [TonmoBoe pazMHOXKEHHE http://school-collection.edu.ru/).
http://ebio.ru/
Bubnuoreka
IIOK https://m.edsoo.ru/7f413368
67 Meiios http://school-collection.edu.ru/).
http://ebio.ru/
l'amerorenes. O6pazoBanue u
Pa3BUTHE TIOJOBBIX KJIETOK.
68 JlaboparopHas padota «3yueHue 0.5
CTPOEHUS MOJIOBBIX KJIIETOK HA
TOTOBBIX MUKpPOIIpENapaTax»
Bubnauoreka
LOK https://m.edsoo.ru/7f413368
69 Munusuyansroe passurie http://school-collection.edu.ru/).
OpFaHI/ISMOB — OHTOI'CHE3 httQ//eb|0ru/
bubnnoreka
o LOK https://m.edsoo.ru/7f413368
70 3akyajKa OpraHOB U TKaHEH U3 http://school-collection.edu.ru/).

3apOAbIIICBBIX JIUCTKOB

http://ebio.ru/
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PocT u pa3BuTHe KHUBOTHBIX.
JlaGopaTtopHnas pabota

71 «BpIsIBIEHNE TPU3HAKOB CXOJICTBA 0.5
3apo/IbIIei TO3BOHOYHBIX
YKUBOTHBIX)»
PasMHOXkeHUE U pa3BuTHE
7 pactenuii. JlabopartopHnas pabora 05
«CTpoeHne opraHoB pa3MHOKECHHUS
BBICILIUX PACTCHHID)
Bubmmoreka
o Moo cramomen n o esimescr
TE€HETUKHU KaK HayKHu http://ebio.ru/
OcHOBHbBIE IOHATUS U CUMBOJIBI
74 reHetuku. JlabopatopHas padora 05
«/Ipo3oduina kak 00ObEKT
T€HETUYECKUX UCCIIET0BAHUID)
3aKOHOMEPHOCTH HacleI0BaHUs
pU3HAKOB. MoOHOrHOpUaHOE
75 ckpeuuBanue. [Ipaktuueckas 05
pabota "M3ydeHue pe3ynpTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
Jpo30¢uiIh"
Bbubimoreka
o Mlmononmeni ocnons e
MOHOTUOPHUAHOTO CKpPEIINBAHUS http://ebio.ru/
77 AHQIIH3HPYIOUICS CKPCIIMBAHHC, E[P(Ifﬁﬁfggilm.edsoo.ru/7f413368

HenonHnoe nomuHnpoBanue

http://school-collection.edu.ru/).
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http://ebio.ru/

78

JuruOpuiHoe cKpenuBaHue.
[IpakTuyeckas padora «M3yuenue
pe3yIbTaTOB TUTHOPUTHOTO
CKPEILIMBAHUA y JPO30(PHIIBD)

0.5

Bubnmorexa
OK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

79

LuTomornyeckre OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUS

Bubnuoreka
LOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

80

81

CrerieHHO€e HaCIEAOBaHNE
MIPU3HAKOB

XpOMOCOMHaH TCOpHUAL
HaCICACTBCHHOCTHU

Bubnmorexa
IIOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

Bubnmunorexa

I{OK https://m.edso00.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

82

83

T'e”eTuka nmona

I'enoTun kak 1eI0CTHAsA CUCTEMa

Bbubnuorexa
LOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

Bubnmmorexa
[OK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

84

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHNM, ’KUBOTHBIX U YEJIOBEKA

Bubnmmorexa
LOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/
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M3MeHunBOCTh MpU3HAKOB. Buasl

Bubnnoreka
OK https://m.edsoo.ru/7f413368

85 http://school-collection.edu.ru/).
U3MCHYUBOCTH http://ebio.ru/
Bubnunoreka
I[OK https://m.edsoo.ru/7f413368
86 MozuduranmonHas http://school-collection.edu.ru/).
U3MEHYUBOCTh http://ebio.ru/
Bapuaunonsslii psia u
BapUalMOHHAs KpUBasl.
JlaGopaTtopHnast pabota
87 «HccnenoBanue 3aKOHOMEPHOCTEN 05
MOAM(PUKAITMOHHON '
n3MeHYuBOCTHU. [locTpoenne
BapHaLlMOHHOIO pPAaa U
BApUALIMOHHON KPUBOI»
Bubauoreka
LOK https://m.edsoo.ru/7f413368
88 T'enoTnmmecKas H3MEHMBOCTE. http://school-collection.edu.ru/).
KoMOnHaTHBHAs N3MEHYHUBOCTE http://ebio.ru/
MyTannoHHass U3MEHYHBOCTb. bubnuoreka
[OK https://m.edsoo.ru/7f413368
89 Ipaxrirdeckas pabora «MyTammu 0.5 http://school-collection.edu.ru/).
y 1p030(duIIbl (Ha TOTOBBIX http://ebio.ru/
MUKpOIIpenaparax)»
Bubnauoreka
3aKOHOMEPHOCTH MYTALHOHHOTO LIOK https://m.edso0.ru/7f413368
90 mporecca. DNUreHeTHKa u http://school-collection.edu.ru/).

OIIMI'CHOMUKA

http://ebio.ru/
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I'eHeTHnka yenoBeka.
[IpakTrueckas pabota

91 05
«CocTaBleHHE U aHAIIN3
POAOCIIOBHOM»
bubnmorexa
OK https://m.edsoo.ru/7f413368
92 MeTtoabl MEAULIMHCKON T€HETUKHT http://school-collection.edu.ru/).
http://ebio.ru/
3HaueHne MEeTUIINHCKON ITeHETUKH Bubnuorexa
I[OK https://m.edso0o.ru/7f413368
93 B MpEAOTBpatieri 1 JIC‘IeI;II/II/I http://school-collection.edu.ru/).
FeHETHYECKHUX 3a00JIeBaHUM http://ebio.ru/
YyeJioBeKa
OCHOBHBIC TTOHATHUS CEICKIINH. BubnuoTexa
I{OK https://m.edso00.ru/7f413368
94 Jlaboparopuas padota «M3yqf’HHe 0.5 http://school-collection.edu.ru/).
COPTOB KYJIbTYPHBIX PAaCTEHUU U http://ebio.ru/
MOPOJI TOMAIITHUX )KUBOTHBIX)
MeToap! ceaeKIIMOHHON paboThl.
95 JlaGopatopHas pabora «3yuenue 0.5
METOJIOB CEJIEKLUH PACTCHUIN»
JlocTr>KEeHMs CeIEKIMN PACTECHUI
96 M )KUBOTHBIX. [IpakTHueckas
pabota «IIpuBuBKa pacTeHU»
Bubnmoreka
CoxpaHeHune, U3y4eHHe 1 LIOK https://m.edso0.ru/7f413368
97 HUCIIOJIB30BAHUE TEHETUYECKUX http://school—colIection.edu.ru/).
pecypcoB http://ebio.ru/
buorexHosorus Kkak Hayka U
08 vE 0.5

0Tpacyib NIpOU3BOACTBA.
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[IpakTuyeckas padora «M3yuenue
00BEKTOB OMOTEXHOJIOTUID)

OcCHOBHBIE HaITpaBJICHUA

bubanorexa
I[OK https://m.edso0o.ru/7f413368

99 . http://school-collection.edu.ru/).
CUHTETUYECKON OMOIOrNHA http://ebio.ru/
Bubnauoreka
IIOK https://m.edsoo.ru/7f413368
100 XpOMOCOMHAA  TEHHAR http://school-collection.edu.ru/).
HHIKCHCPUA http://ebio.ru/
Bubnuoreka
I[OK https://m.edso00.ru/7f413368
101 MenunuHcke OMOTEXHOJIOTUA http://school-collection.edu.ru/).
http://ebio.ru/
ITonroroska k EI'D. Pemenue Bubnnorexa
LOK https://m.edsoo.ru/7f413368
102 3anat, IOBTOpEHHC, obobmenme, http://school-collection.edu.ru/).
cucTeMaTHu3alus 3HaHui http://ebio.ru/
ITonroroska k EI'D. Pemenue Bubnnorexa
LOK https://m.edsoo.ru/7f413368
103 3anat, IOBTOpEHHC, obobmenme, http://school-collection.edu.ru/).
cucTeMaTH3alus 3HaHuH http://ebio.ru/
IToaroroska x EI'D. Pemtenne Bubnnorexa
L{OK https://m.edsoo.ru/7f413368
104 3aj1a4, IOBTOpErue, odobeHwue, http://school-collection.edu.ru/).
cUCTeMaTH3alus 3HaHuH http://ebio.ru/
ITonroroska x EI'D. Pemenne Bubanorexa
L[OK https://m.edsoo.ru/7f413368
105 3aj1a4, IOBTOpErue, odobeHwue, http://school-collection.edu.ru/).
cucTeMaTu3alus 3HaHui http://ebio.ru/
ITonroroska xk EI'D. Pemenue Bubnnorexa
IHOK https://m.edsoo.ru/7f413368
106 3a/1a4, MOBTOpeHHUE, 000011IeHue,

CUCTeEMaTHU3alus 3HaHUN

http://school-collection.edu.ru/).
http://ebio.ru/
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ITonroroska k EI'D. Pentenue

Bubnnoreka
OK https://m.edsoo.ru/7f413368

107 3a/1a4, OBTOPEHKE, 0000MIeHHE, http://school-collection.edu.ru/).
cUCTeMaTH3alus 3HaHUH http://ebio.ru/
[ToaroroBka k EI'D. Pemenne Bubnuoreka
108 37184, IOBTOPEHHE, 060GMmIeHHe OK https://m.edsoo.ru/7f413368
> P ’ > http://school-collection.edu.ru/).
cucTeMaTu3alus 3HaHui http://ebio.ru/
[Moaroroeka k EI'D. Pemenue Bubmuorexa
109 337134, IOBTOpEHHe, 060BIEHIE I[OK https://m.edso0o.ru/7f413368
> p > ’ http://school-collection.edu.ru/).
cucTeMaTu3alus 3HaHui http://ebio.ru/
[Moxroroska k EI'D. Penienue Bubnuoreka
110 314, IOBTOpEHHe, 060BIeHIe ITOK https://m.edsoo.ru/7f413368
> p 4 > http://school-collection.edu.ru/).
cUCTeMaTH3alus 3HaHUH http://ebio.ru/
ITonroroska k EI'D. Pemenue Bubnuoreka
111 3714, IOBTOpEHHe, 060BMEHIe IIOK https://m.edsoo.ru/7f413368
> p > > http://school-collection.edu.ru/).
cUCTeMaTHU3anus 3HaHUN http://ebio.ru/
[Tonroroska k EI'D. Pemenue Bubnuoreka
112 3184, TOBTOPEHHe, 0606meHHe I{OK https://m.edsoo.ru/7f413368
> p > > http://school-collection.edu.ru/).
cucTeMaTH3alus 3HaHuH http://ebio.ru/
IMoxroroska k EI'D. Penienue Bubnuoreka
113 3184, TOBTOPEHHe, 0606meHHe I{OK https://m.edso00.ru/7f413368
> p 4 ’ http://school-collection.edu.ru/).
cUCTeMaTH3alus 3HaHuH http://ebio.ru/
[Tonroroska k EI'D. Pemenue Bubnnorexa
114 37184, OBTOPeHHUe, 0606IeHHe [OK https://m.edsoo.ru/7f413368
> p ’ > http://school-collection.edu.ru/).
cUCTeMaTHU3anus 3HaHUU http://ebio.ru/
ITonroroska k EI'D. Pemenue Bubnmorexa
115 38714, IOBTOpEHHE, 0GOGIeHHE [OK https://m.edsoo.ru/7f413368

cHCTeMaTHU3alus 3HaHU!

http://school-collection.edu.ru/).
http://ebio.ru/
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ITonroroska k EI'D. Pentenue

Bubnnoreka
OK https://m.edsoo.ru/7f413368

116 3a/1a4, OBTOPEHKE, 0000MIeHHE, http://school-collection.edu.ru/).
cUCTeMaTH3alus 3HaHUH http://ebio.ru/
[ToaroroBka k EI'D. Pemenne Bubnuoreka
117 37184, IOBTOPEHHE, 060GMmIeHHe OK https://m.edsoo.ru/7f413368
> P ’ > http://school-collection.edu.ru/).
cucTeMaTu3alus 3HaHui http://ebio.ru/
[Moaroroeka k EI'D. Pemenue Bubmuorexa
118 337134, IOBTOpEHHe, 060BIEHIE I[OK https://m.edso0o.ru/7f413368
> p > ’ http://school-collection.edu.ru/).
cucTeMaTu3alus 3HaHui http://ebio.ru/
[Moxroroska k EI'D. Penienue Bubnuoreka
119 314, IOBTOpEHHe, 060BIeHIe ITOK https://m.edsoo.ru/7f413368
> p 4 > http://school-collection.edu.ru/).
cUCTeMaTH3alus 3HaHUH http://ebio.ru/
ITonroroska k EI'D. Pemenue Bubnuoreka
120 3714, IOBTOpEHHe, 060BMEHIe IIOK https://m.edsoo.ru/7f413368
> p > > http://school-collection.edu.ru/).
cUCTeMaTHU3anus 3HaHUN http://ebio.ru/
[Tonroroska k EI'D. Pemenue Bubnuoreka
121 3184, TOBTOPEHHe, 0606meHHe I{OK https://m.edsoo.ru/7f413368
> p > > http://school-collection.edu.ru/).
cucTeMaTH3alus 3HaHuH http://ebio.ru/
IMoxroroska k EI'D. Penienue Bubnuoreka
122 3184, TOBTOPEHHe, 0606meHHe I{OK https://m.edso00.ru/7f413368
> p 4 ’ http://school-collection.edu.ru/).
cUCTeMaTH3alus 3HaHuH http://ebio.ru/
[Tonroroska k EI'D. Pemenue Bubnnorexa
123 37184, OBTOPeHHUe, 0606IeHHe [OK https://m.edsoo.ru/7f413368
> p ’ > http://school-collection.edu.ru/).
cUCTeMaTHU3anus 3HaHUU http://ebio.ru/
ITonroroska k EI'D. Pemenue Bubnmorexa
124 38714, IOBTOpEHHE, 0GOGIeHHE [OK https://m.edsoo.ru/7f413368

cHCTeMaTHU3alus 3HaHU!

http://school-collection.edu.ru/).
http://ebio.ru/
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ITonroroska k EI'D. Pentenue

Bubnnoreka
OK https://m.edsoo.ru/7f413368

125 3a/1a4, OBTOPEHKE, 0000MIeHHE, http://school-collection.edu.ru/).
cUCTeMaTH3alus 3HaHUH http://ebio.ru/
[ToaroroBka k EI'D. Pemenne Bubnuoreka
126 37184, IOBTOPEHHE, 060GMmIeHHe OK https://m.edsoo.ru/7f413368
> P ’ > http://school-collection.edu.ru/).
cucTeMaTu3alus 3HaHui http://ebio.ru/
[Moaroroeka k EI'D. Pemenue Bubmuorexa
127 337134, IOBTOpEHHe, 060BIEHIE I[OK https://m.edso0o.ru/7f413368
> p > ’ http://school-collection.edu.ru/).
cucTeMaTu3alus 3HaHui http://ebio.ru/
[Moxroroska k EI'D. Penienue Bubnuoreka
128 314, IOBTOpEHHe, 060BIeHIe ITOK https://m.edsoo.ru/7f413368
> p 4 > http://school-collection.edu.ru/).
cUCTeMaTH3alus 3HaHUH http://ebio.ru/
ITonroroska k EI'D. Pemenue Bubnuoreka
129 3714, IOBTOpEHHe, 060BMEHIe IIOK https://m.edsoo.ru/7f413368
> p > > http://school-collection.edu.ru/).
cUCTeMaTHU3anus 3HaHUN http://ebio.ru/
[Tonroroska k EI'D. Pemenue Bubnuoreka
130 3184, TOBTOPEHHe, 0606meHHe I{OK https://m.edsoo.ru/7f413368
> p > > http://school-collection.edu.ru/).
cucTeMaTH3alus 3HaHuH http://ebio.ru/
IMoxroroska k EI'D. Penienue Bubnuoreka
131 3184, TOBTOPEHHe, 0606meHHe I{OK https://m.edso00.ru/7f413368
> p 4 ’ http://school-collection.edu.ru/).
cUCTeMaTH3alus 3HaHuH http://ebio.ru/
[Tonroroska k EI'D. Pemenue Bubnnorexa
132 37184, OBTOPeHHUe, 0606IeHHe [OK https://m.edsoo.ru/7f413368
> p ’ > http://school-collection.edu.ru/).
cUCTeMaTHU3anus 3HaHUU http://ebio.ru/
ITonroroska k EI'D. Pemenue Bubnmorexa
133 38714, IOBTOpEHHE, 0GOGIeHHE [OK https://m.edsoo.ru/7f413368

cHCTeMaTHU3alus 3HaHU!

http://school-collection.edu.ru/).
http://ebio.ru/
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https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

ITonroroska k EI'D. Pentenue

Bubnnoreka
OK https://m.edsoo.ru/7f413368

134 3aj1a4, IOBTOpeHKE, 0000ILIEeHNE, 1 http://school-collection.edu.ru/).
cUCTeMaTH3alus 3HaHUH http://ebio.ru/
ITonroroska k EI'D. Pentenue BuGnuorexa

135 606 1 OK https://m.edsoo.ru/7f413368
3a/1at, MOBTOPCHHE, OOOOIICHHUC, http://school-collection.edu.ruy).
cucTeMaTu3alus 3HaHui http://ebio.ru/

136 PesepBHBII ypok 1

OBILEE KOJIMYECTBO HACOB I1O
1 136 13.5

I[TPOTPAMME



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
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https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrtposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIe
n/n Bceero H3yYeHUs
padoThI padoTbI pecypcbl
bubmmoreka
1 DBoJoIMoHHast Teopust Y. 1 LIOK https://m.edsoo.ru/7f413368
JlapBuHa http://school-collection.edu.ru/).
http://ebio.ru/
Bubmmoreka
2 JIBIKyIIME CUIIBI 3BOJIIOLIUU 1 LIOK https://m.edsoo.ru/7f413368
Bu10B 110 Y. JlapBuny http://school-collection.edu.ru/).
http://ebio.ru/
Bbopn0a 3a cyimecTBoBanue, Bubnuoreka
3 . . 1 ITOK https://m.edsoo.ru/7f413368
CCTCCTBCHHBIN M HCKYCCTBCHHBIN http://school-collection.edu.ru/).
oTbop http://ebio.ru/
. bubnmoreka
4 DopMHPOBAHHIE CHHTCTHICCKOM 1 LIOK https://m.eds00.ru/7f413368
TEOPHH HBOJIOLHH http://school-collection.edu.ru/).
http://ebio.ru/
DTarnbl HBOIOIMOHHOTO Bubnuoreka
5 IDOLIECCA: MIKDOIBOTIOLS I 1 I{OK https://m.edsoo.ru/7f413368
pon ) p 1 http://school-collection.edu.ru/).
MaKpO3BOJIIOIH http://ebio.ru/
Bubnuoteka
6 [Monynsanust — snemMeHTapHast 1 LOK https://m.edsoo.ru/7f413368
eIMHUIIA SBOJTIOIHH http://school-collection.edu.ru/).
http://ebio.ru/
3aKOH T€HETUYECKOTO PaBHOBECHS
JLx. Xapnu, B. BaiinGepra.
7 JlaGopartopHas paboTa 1 0.5

«BbIsIBIIEHNE U3BMEHYHBOCTH Y
0co0ell 0THOrO BHIA)»



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
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DOnemeHTapHbIe (HaKTOPHI

Bubnmoreka
OK https://m.edsoo.ru/7f413368

8 9BOJTFOLIMHN http://school-collection.edu.ru/).
http://ebio.ru/
Bubnuoreka
9 Oddexr ocnoparens. DPdexr LIOK https://m.edsoo.ru/7f413368
OYTBUIOYHOTO TOPIIBIIIKA http://school-collection.edu.ru/).
http://ebio.ru/
Murpanuu. M3ossiimn BuGnuorexa
10 Moy IsIHiL: Teorpaduueckas I[OK https://m.edso00.ru/7f413368
YUY p > http://school-collection.edu.ru/).
ounosornyeckas http://ebio.ru/
EctectBeHHbIl 0TOOpD — Bubnunorexa
11 HATIPABJIAFONIHH (BaKTO IIOK https://m.edsoo.ru/7f413368
p I p http://school-collection.edu.ru/).
3BOJIIOLIUU http://ebio.ru/
Bubnmorexa
o IIOK https://m.edsoo.ru/7f413368
12 Tonosoit 0T60p http://school-collection.edu.ru/).
http://ebio.ru/
[Tprcnoco0IeHHOCTh OPTaHU3MOB
KaK pe3yJbTaT MUKPOIBOJIIOLIUY.
13 JlaGopatopHas pabora «3yuenue 0.5
apoMop$h030B U UANOANANITAIUN Y
pacTeHui U )KUBOTHBIX)
[Ipumeps! mpucnocobneHui y
OpraHu3MOB: MOP(OIOTUIECKHE,
dbusnonornuecKue,
OMOXHMMUYECKHE, ITOBEICHYECKHE,
14 A 05

JlaGopaTtopHnast pabota
«IIpucnocobienus opraHu3MoB U
X OTHOCUTCJIIbHAA
1[E1eCO000Pa3HOCTh)»



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
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https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
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Bun, ero kpurepuu u CTpyKTypa.
JlaGopaTtopHnas pabota

15 0.5
«CpaBHeHUE BUIOB 110
MOP(OJIOTHIECKOMY KPUTEPHUIOY
bubnmorexa
16 CTOVKTVDA BIIA OK https://m.edsoo.ru/7f413368
PYKTYp A http://school-collection.edu.ru/).
http://ebio.ru/
Bubnnoreka
17 BunoobpaszoBanue Kak pe3yabTar IIOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
MUKPO3BOIIOLIUHA
http://ebio.ru/
bubanorexa
18 CBsI3p MHUKPO?BOJIIOLIUU U LOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
BIUJIEMHUOIOTUN
http://ebio.ru/
Maxkpo3BOIIOLIHSL. Bubnunorexa
I{OK https://m.edso00.ru/7f413368
19 11a1€OHTONIOrNMECKNE METO/PI http://school-collection.edu.ru/).
A3YYECHHUS DBOIIOIHHI http://ebio.ru/
Bubnnoreka
20 buoreorpaduyeckue MeTos! LOK https://m.edsoo.ru/7f413368
M3y4eHHs SBOIIOLUH http://school-collection.edu.ru/).
http://ebio.ru/
OMOpPHOJIOTHYECKHE U Bubnuoreka
LOK https://m.edsoo.ru/7f413368
21 CPaBHHTENILHO-MOp(oTorneckue http://school-collection.edu.ru/).
METOIbI U3YUEHUS DBOIIOINU http://ebio.ru/
MonekyJIsIpHO-T€HETUYECKHUE, Eu6miorexa
29 OMOXMMHMYECKUE [OK https://m.edsoo.ru/7f413368
MaTEMAaTHYECKUE METOIbI http://school-collection.edu.ru/).
http://ebio.ru/
HU3YUYEHUS DBOTIOLNU Enlo.l
O611Ke 3aKOHOMEPHOCTH Bubmiorexa
23 IIOK https://m.edso00.ru/7f413368

9BOJJIIOIIMH

http://school-collection.edu.ru/).
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http://ebio.ru/

AJlanTuBHas pajguanus.

bubanorexa
I[OK https://m.edsoo.ru/7f413368

24 HepaBHomepHOCTh TeMIIOB http://school-collection.edu.ru/).
SBOJIIOLIMA http://ebio.ru/
Bubnanoreka
o5 HayuHsble rumnoressl LIOK https://m.edso0.ru/7f413368
IPOUCXOKICHHS KU3HU Ha 3eMiIe http://school-collection.edu.ru/).
http://ebio.ru/
Bubnmorexa
26 JloHay4HbIe IpeICTaBIECHUS O OK https://m.edso0.ru/7f413368
3apOKICHHH SKU3HH http://school-collection.edu.ru/).
http://ebio.ru/
Bubnuoreka
97 OCHOBHBIE ATaITbI I[OK https://m.edso00.ru/7f413368
HEOPTaHMYeCKOH 3BOJIOLUN http://school-collection.edu.ru/).
http://ebio.ru/
Bubnuoreka
8 TR —————— I{OK https://m.edso00.ru/7f413368
POKA http://school-collection.edu.ru/).
http://ebio.ru/
Hcrtopus 3emiin u MeTobI €€
nzyuenus. JlabopaTopnas pabora
29 «/3yueHue u onMcaHue 0.5
HACKOITAEMBIX OCTATKOB JPEBHUX
OpPra"Hu3MoB»
. Bubnuoreka
30 Hauanbnsbie 3Tansl opraHnyecKkoin LOK https://m.edsoo.ru/7f413368
SBOJIIOIUH http://school—colIection.edu.ru/).
http://ebio.ru/
Bubnuoreka
31 DBOMIOUS yKAPHOT [OK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
http://ebio.ru/
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OCHOBHBIC 3TaIIbI 9BOJJIIOLIMH
pacTUTCIBbHOIO MUpA.

32 [IpakTuueckas padota «M3ydenue 0.5
0COOEHHOCTEHN CTPOCHUS
pacTeHUM pa3HbIX OTAEIIOB»
Bubmmoreka
33 OcHOBHBIE 3TaIbI YBOJIIOLHMU LIOK https://m.edso0.ru/7f413368
’KUBOTHOT'O MHPa http://school-collection.edu.ru/).
http://ebio.ru/
OBOJIIOIUS KUBOTHBIX.
34 [TpakTuueckas pabora «3yuyenue 05
0COOCHHOCTEHN CTPOCHUS '
[MI03BOHOYHBIX )KUBOTHBIX»
Bubmmoreka
35 Pazpurne xu3Hu Ha 3emiie 1o ITOK https://m.eds00.ru/7f413368
3paM U MepuoIam http://school-collection.edu.ru/).
http://ebio.ru/
MaccoBble BEIMUPAHUS — Bub6nuoreka
36 N LOK https://m.edsoo.ru/7f413368
P http://school-collection.edu.ru/).
MPOILIOro http://ebio.ru/
. . Bubmmoreka
37 CoBpeMeHHBII SKOJIOTHYeCKUI IIOK https://m.edso0.ru/7f413368
KPM3HC, €r0 0COOEHHOCTH http://school-collection.edu.ru/).
http://ebio.ru/
Bubnuoteka
38 CoBpeMeHHas cuctema LOK https://m.edsoo.ru/7f413368
OPTraHMYeCcKOro MUpa http://school-collection.edu.ru/).
http://ebio.ru/
Bbubmmoreka
39 OCHOBHBIE CUCTEMATHYECKHUE [OK https://m.edsoo.ru/7f413368

TPYIIIBI OPTaHU3MOB

http://school-collection.edu.ru/).
http://ebio.ru/
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AHTpOIIOJIOTHSA — HayKa O

Bubnmoreka
OK https://m.edsoo.ru/7f413368

40 YeJIOBEKE http://school-collection.edu.ru/).
http://ebio.ru/
. Bubnuoreka
a1 PasButue npencrasienui o OK https://m.edso00.ru/7f413368
TIPOMCXOKICHUH UeIOBEKa http://school—colIection.edu.ru/).
http://ebio.ru/
MecTo 4enoBeKa B CUCTEME
OpPraHu4eCcKoOro MUpa.
42 JlaGopaTtopnast pabora «3yuenue 05
0COOEHHOCTEH CTpOEHUs CKelleTa '
YEJIOBEKA, CBSI3aHHBIX C
IPSIMOXOKICHUEM))
Bubnuoreka
43 JIBHKYIIHE CHUTB AHTPOTIOTEHE3a LOK https://m.edsoo.ru/7f413368
ym P http://school-collection.edu.ru/).
http://ebio.ru/
CooTHollleHre OMOJIOTNUECKUX U Bubnnorexa
a4 HATBHBIX DAKTOPOB B LOK https://m.edsoo.ru/7f413368
con opo http://school-collection.edu.ru/).
aHTPOIIOTCHE3E http://ebio.ru/
Bubnuorexa
45 OCHOBHBIC CTATHH AHTDOHOrCHE3a LOK https://m.edsoo.ru/7f413368
CHO ¢ cTan POIIOTCHES http://school-collection.edu.ru/).
http://ebio.ru/
Bubnmmorexa
46 [TaneoreHernka ¥ majreoreHOMHKaA LIOK https:/m.eds00.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/
Bubnmmorexa
47 OBOJIOLMS COBPEMEHHOTO IIOK https://m.edsoo.ru/7f413368

YCI0BCKa

http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

Yenoseueckue pachl.
[IpakTuueckas padota «M3ydenue

48 . 0.5
JKOJIOTMYECKUX aJanTaluu
YeJI0BEKay
Bubmmoreka
49 MexauCUMIUIMHAPHBIE METOIbI IIOK https://m.edsoo.ru/7f413368
AHTPOIOJIOTHH http://school-collection.edu.ru/).
http://ebio.ru/
Bubmmoreka
50 3apOXKICHUE U Pa3BUTHE OK https://m.edso0.ru/7f413368
KOIOTUH http://school-collection.edu.ru/).
http://ebio.ru/
MeTo1bl SKOJIOTUH.
51 JlaboparopHas pabota «3yuenue 05
METOJIOB 3KOJIOTHICCKIX '
WCCIIEIOBAHUI»
. bubnmoreka
52 3HauYeHHUE FKOJTOTHYECKUX 3HAHUH HOK https://m.edsoo.ru/7f413368
JUTS YeJTOBEKa http://school-collection.edu.ru/).
http://ebio.ru/
bubnmoreka
I{OK https://m.edso0.ru/7f413368
53 IKONOTHECKHE PaKTOpbI http://school-collection.edu.ru/).
http://ebio.ru/
Abuotnueckue paktopbl. CBeT
KaK KOJOTHYECKUN (PaKTop.
54 JlaboparopHas paboTa 0.5
«BrIsiBIIEHUE TIPUCTIOCOOICHUH
OPraHU3MOB K BJIMSHUIO CBET)
AOuoTtudeckue (HaxTopsl.
TeMneparypa Kak 3KOJIOTHYECKUI
55 patyp 0.5

daktop. JlaboparopHas padota
«BrIsiBIeHHE TipUCTIOCOOIEHUI
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OpPraHU3MOB K BIUSHUIO
TEMIEPaTypb»

56

AbuoTtnueckue GpaxkTopsl.
BnaxHOCTb KaK 9KOJOTHUCCKUI
daxrop. JlabopaTopHas pabora
«AHAaTOMUYECKHE 0COOEHHOCTH
pacTeHHii U3 Pa3HbIX MECT
oOHUTaHU

0.5

57

58

59

Cpenpl oOuTaHUs OPraHU3MOB

buonornueckue PUTMBI

Kuznennble popMbl OPraHU3MOB

Bubnauoreka

IIOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/
Bubnauoreka

IIOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/
Bubnuorexa

I{OK https://m.edso00.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

60

buoTtnueckue paxkTopsl

Bubnuorexa
LOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

61

3HaueHne OMOTHYECKHUX
B3auMOJICUCTBUH I
CYIIECTBOBAHMS OPTaHU3MOB B
cpene oOuTaHus

Bubnmmorexa
OK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

62

DKOJIOTUYECKHE XapaKTEPUCTUKU
HOIYJISIUN

Bubnuoreka
OK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/
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OCHOBHBIE TOKA3aTEIN
MOMYJIAIUHA: YACICHHOCTbD,

Bubnmoreka
OK https://m.edsoo.ru/7f413368

63 IJIOTHOCTh, BO3PACTHAS U IOJIOBAsI Egp:xsghool-/colIection.edu.ru/).
:/lebio.ru
CTPYKTypa DUp./7EI0. T/
OcHOBHBIE ITOKA3aTeIN
Bubanoreka
HOITYJIAMUA: POKIACMOCTD, LIOK https://m.edsoo.ru/7f413368
64 http://school-collecti du.ru/
IIPUPOCT, TEMII pocrTa, http.//S(l.;_OO -/CO ection.edu.ru )
:/lebio.ru
CMEPTHOCTh, MUT AU AER-ebio. I
Bubnmorexa
65 OKOJIOrMYeCcKas CTpyKTypa LOK https://m.edsoo.ru/7f413368
MOIYJISALUN http://school-collection.edu.ru/).
http://ebio.ru/
. Bubnmorexa
66 JlnHamMuKa MOMyJISIIUK 1 ¢€ LIOK https://m.edsoo.ru/7f413368
perysus http://school-collection.edu.ru/).
http://ebio.ru/
Bubnuorexa
67 Kpussie pocra 4ncieHHOCTH LIOK https://m.edsoo.ru/7f413368
MOMYJISALIAHN. KpI/IBBIe BBEDKHUBAHUSI http://school-collection.edu.ru/).
http://ebio.ru/
DKOJIOTHUECKasT HUIIIA BUOA.
JlabopaTopHast pabora
68 paTopHai p 05
«IIpucnocobienns cemsiH
pacTeHUH K pacCEeICHUIO»
Bubnmmorexa
69 B Kak CHCTeMA IOy IS LOK https://m.edsoo.ru/7f413368
A yin http://school-collection.edu.ru/).
http://ebio.ru/
Bubnuoreka
70 3aKOHOMEPHOCTHU MOBE/ICHUSA U LIOK https://m.edso0.ru/7f413368

Mnrpaunﬁ JKHUBOTHBIX

http://school-collection.edu.ru/).
http://ebio.ru/
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71

72

Co00111eCTBO OPraHU3MOB —
OHOLIEHO3

JKocHCTEeMa KaK OTKpPbITasa
CHUCTEMaA

Bubnauoreka

OK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

bubnunoreka

OK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

73

KpyroBopot BemecTs 1 NOTOK
OHEPTUHU B DKOCHCTEME

Bubnuoreka
LOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

74

75

76

OCHOBHBIE TOKA3aTENN
3KOCUCTEMBI

DKOJIOTUYECKUE IMUpaMUuIbl

HN3menenus cooOmiecTs —
CYKIIECCUH

Bubnauoreka

IIOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/
Bubnauoreka

IIOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/
Bubnuorexa

I{OK https://m.edso0o.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

77

IIpupoaHbIe SKOCHCTEMBI.
DKOCHCTEMBI 03€p U PEK.
DKocHCTEMBI MOpEN U OKEaHOB

Bubnuorexa
LOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/

78

79

[IpupoaHbie 5KOCUCTEMBI.
DKOCHUCTEMBI TYH]IP, JIECOB,
CTeneu, IMyCThIHb

AHTpOHOF CHHBIC 9KOCHCTCMBI

Bubnuoreka
[OK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/
Bubnuoreka

[OK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).

http://ebio.ru/
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Ypb6oskocucremsl. [IpakTrueckas

80 pabora «l3y4yeHue u onucanue 0.5
ypOO3KOCHUCTEMBD»
3aKOHOMEPHOCTH (HOPMUPOBAHUS BuGnuorexa
81 OCHOBHEIX B3aHMONCHCTRIL OK https://m.edsoo.ru/7f413368
A http://school-collection.edu.ru/).
OpPraHu3MOB B 3KOCHUCTEMAX http://ebio.ru/
MexaHu3mMbl BO3ICUCTBUSA
3arpsi3HEHUN Pa3HbIX TUIIOB Ha bubmorexa
82 - IIOK https://m.edsoo.ru/7f413368
yoop ’ http://school-collection.edu.ru/).
OpPraHU3MEHHOM, MOIMYJIIHUOHHOM http://ebio.ru/
1 DKOCUCTEMHOM YPOBHAX
Bubmmoreka
83 buochepa — obuienanerapras LIOK https://m.edsoo.ru/7f413368
06oJouka 3eMiu http://school-collection.edu.ru/).
http://ebio.ru/
bubnmoreka
84 Yuenue B. . Bepuazackoro o LIOK https://m.eds00.ru/7f413368
ouochepe http://school-collection.edu.ru/).
http://ebio.ru/
bubnmoreka
85 3aKOHOMEPHOCTH CYLIECTBOBAHMUS LOK https://m.edsoo.ru/7f413368
ouocdeps http://school-collection.edu.ru/).
http://ebio.ru/
Bubmmoreka
86 KpyroBopots! BeniecTs u LIOK https://m.edsoo.ru/7f413368
OHOreOXUMHYUECKHIE IIHKIIBI http://school-collection.edu.ru/).
http://ebio.ru/
Bubnuoteka
87 30HaNBHOCTH OUOCHEPEI. I{OK https://m.edsoo.ru/7f413368
OCHOBHBIE GHOMBI CYIIIH http://school-collection.edu.ru/).
http://ebio.ru/
bubimoreka
88 YcroitunBocTh 61ochepsl LOK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MH TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHO! KapTHHBI MUPA, B IO3HAHUH 3aKOHOB TIPUPOIBI
U pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 9KOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUICKUX U 3apYOCIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenne cuctemoil 3HaHMH 00 OCHOBHBIX METOJaX HAy4yHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OMOJIOTHYECKUX HCCIICAOBAHUAX XHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMCAaHHE, HU3MEPEHHE, IPOBEICHUE
HaOroieHuil); crocob6aMu BBISBICHHUS M OLIEHKH AHTPOIOT€HHBIX
W3MEHEHUH B PUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, IIPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMu, (GOPMYIMpYsS LeNb HCCIEAOBaHUs, AaHAIM3UPOBATh
MOJIyYEeHHBIE PE3YJIbTAThl U JIeJaTh BHIBOJBI.

BrisiBaenne 3aBHCHMOCTH MCXKAY HUCCICAYCMBIMU BCINYNHAMU,
00BsICHEHUE MOTYUYEHHBIX PE3yJIbTaTOB U (OPMYJIUPOBAHNE BBIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TGOPI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HaHMM, KOTOopas
BKJIFOUAET: OCHOBOIIOJIAraoIe OMOTIOTHUECKUE TEPMHUHBI U TOHSTHUS
(’KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJ, MOMYJIALHUS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI HIMMYHHUTET,
OnocuHTe3 Oenka, OWOIOMMMEpPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCIPOU3BE/ICHHE, HACJIEJICTBEHHOCTD, U3MEHYMBOCTD,
SHEPro3aBUCHMOCTb, POCT U PA3BUTHE);
Oouonorudeckue Teopuu: kierouyHas Tteopus 1. IlIBanna, M.
[Ineitnena, P. BupxoBa; K1OHaJIbHO-CEIEKTUBHOIO MMMYyHHUTETa [1.
Opnux, N.M. MeuHukoBa, XpOMOCOMHAasl TEOPHsI HACJIEICTBEHHOCTH

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




teopusa Y. JlapBuHaA, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
aaTponorene3a Y. [lapuna; teopust 6uoreonenoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o neHTpax MHOTrooOpasusi ¥ MpOUCXOKICHUS
KyJbTYpHbIX pactenud, yudenue A.H. CeBepuoBa o0 nyTix u
HaIpaBIIeHUAX dBooIMH, yueHue B.W. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3wWsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEIOBAaHUS ITPU3HAKOB
I'. Menpnens; CUEMIEHHOIO HAcIeqOBaHUs MMPU3HAKOB U HapYILLIEHUS
cuerieHuss reHoB T. MopraHa; TIOMOJIOTMYECKMX PsAIOB B
HacjaeacTBeHHOM wu3MeHunmBocTd H.M. BaBuiaoBa; reHEeTHUECKOTO
paBHoBecus k. Xapau u B. BaiinOepra; 3apoapiieBoro cxojactsa K.
bapa; Ouorenernueckuii 3akon 2. ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaumyMma FO. JIubuxa, sxoornyeckoi nupaMusl Yuced,
OMOMacChl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OyiboHa JIk.

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

YMmenune peuiaTtb IMOMCKOBBIC OuoJ0ruYecKUe 3aaa4u, BBIABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmpooeccaMu M ABJICHUAMU, ACJIATb
BBIBOJIbI Y ITIPOTHO3bI HA OCHOBAHHWU IMOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX TUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U SHCPI'H B 3KOCUCTEMAX (I_ICHI/I IMUTaHWs, ITUIICBBIC CeTI/I)

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHHUEM U
(GYHKIMSMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu u
CHUCTEMAMM OpPraHOB y pAacTEHUH, KUBOTHBIX M YEJIOBEKA; MEXIY
sTanamMu oOMeHa BEUIECTB; dTalaMH KJIETOYHOTO IIUKJIa U AKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTalmaMM SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTHIIOM U (EHOTHNOM, (EeHOTUNOM U (aKTopaMH Cpe.bl
oOuTaHMA;  TpOIecCaMd  SBONIONMHK;  ABIKYLIIUMH  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMHU  pa3IUYHbIX  JKOCHUCTEM U

MPUCTIOCOOTIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJHOKICTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouochepbl; CTpPOCHUST OPraHOB W CHCTEM OPTaHOB DPACTCHHH,

KHUBOTHBIX, YCIIO0BCKaA, IMponeccoB KHU3HCACATCIBbHOCTH,




MPOTCKAIOIMIUX B OpraHu3Max paCTCHHﬁ, JKHUBOTHBIX M YCJIIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3m),
WHQPOPMAIIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, MEi103a, FaMeTOreHe3a, SMOpPHOreHe3a, ocTIMOPHOHAILHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOIIET0, IBMKYIIETO U
Pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa; aJuIOMAaTPUYECKOro H
CUMIIATPUUICCKOT'O BI/II[OO6p330BaHI/I$I; BJIMAHUA ABWXXYIIUX CHII
OBOJIONMK HAa TEeHO(OHA  MOMYJSIIHU;  MPHCIIOCOOICHHOCTH
OPraHuM3MOB K cpele OOWTaHWs, 4YepEeIOBaHHUS HAIPABICHUN

9BOJIIOLIMHA,; KPYTrOBOPOTA BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUS BBIIEIATh CYIIECTBEHHbIE NPU3HAKU
BHPYCOB, KJIETOK IIPOKApUOT K DYKApHUOT, OIHOKJIETOYHEBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BUJIOB, OMOTEOLICHO30B U AKOCUCTEM;
0COOCHHOCTH MPOLIECCOB 0OMEHa BEIIECTB ¥ MPEBPAIICHHS YHEPTHH B
KJeTKe, (poTocHHTE3a, MIACTUYECKOr0 M HYHEPreTHYECKOro oOMEHa,
XeMOCHHTE3a, MHTO03a, MEH03a, OIUIOJIOTBOPEHUS, pa3BUTHS U
Pa3MHOKECHUS1, HHUBHyaJIbHOTO Pa3BUTHS OpraHi3Ma (OHTOreHesa),
00pbOBI 3a CYLIECTBOBAHUE, €CTECTBEHHOT'O otbopa,
BHUJ000pa30BaHus, MPUCIOCOOIIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIUAHUSA KOMIIOHCHTOB JOKOCHUCTEM, AHTPOIOICHHBIX
U3MEHEHMH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB

U TIpeBpaIleHUs YHEPTUH B Onocdepe

YmMenue HCTIOJIb30BaTh COOTBETCTBYIOLIUE apryMEHTHI,
OMOJOTHMYECKYI0 TEPMUHOJOTHIO M CUMBOJIMKY TSl IOKA3aTelbCTBa
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIT; B3aUMOCBS3H
OpraHuW3MOB W Cpelbl OOWTaHHUS, EAMHCTBA 4YEJIOBEUECKHX pac;
HEOOXOIUMOCTH  3[I0pOBOrO  o0paza  KH3HH,  COXpaHEHHS
pa3zHoo0pa3usl BUAOB U SKOCHUCTEM KaK yCIOBHUS COCYIIECTBOBAHHS

MIPUPOJIBI U YEIOBEUECTBA

YMeHHe KPUTHYECKH OICHHBATh HMHQPOPMAIHIO OHOJOTHYECKOTO
COJIEpXKaHUsI, HHTEPIPETUPOBATh ITHUYECKUE ACMIEKThI COBPEMEHHBIX
UCCIEIOBaHU B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI00anbHbIe 3KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHIO




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

11

1.2

1.3

CoBpemeHnHass OuoJIOTHS — KOMIUIEKCHAas Hayka. buonormyeckue Hayku Hu
u3ydyaemble MU MnpoOsiembl. DyHIaMEHTaIbHbIE, TPUKIIAJHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (HOPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
kaptunbl mupa. [Ipodeccuu, csa3anubie ¢ Ouonorueid. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESITENIbHOCTH YEJOBEKAa: MEIULIMHE, CEJIbCKOM XO3SHCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT uzydenust ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJOCTHOCTh, CIOKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLMs,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3anuu KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJI€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI, 9KOCHCTEMHBII
(buoreonienoruueckuii), Ouocdepusiii. Ilporeccel, Mpoucxoasdiue B >KUBBIX
cucremax. OCHOBHBIE TIpH3HAKU >KUBOTO. JKH3HB Kak ¢opMa CyIIeCTBOBAHUS

MaTepuun

Mertoabl Ouonornueckoi Hayku. HabmiojeHue, H3MepeHHE, SKCIEPUMEHT,
cucTeMaru3anus, MeTaaHanus3. IloHaTHe O 3aBHCHMMOW ©  HE3aBUCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. [loctaHoBKa U IpoBepKa rMIoTes.
HyneBast rumotes3a. Ilonarue BbIOOpKM U €€ mocToBepHOCTh. Pa3bpoc B
Ouosornyeckux AaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJIbTaToB.
[IprunHEl HCKaXEHUS PE3yJIbTATOB dKcnepuMeHTa. [IoHATHE cTaTHCTHYECKOro

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnetka — cTpykTypHO-(yHKIIMOHANBHAS €MHUIIA )KUBOTO. MlcTOpHs OTKPBITHS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanun, M.
[neiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KIETOUYHOU
TEOPHH.

Meroapl  MOJIGKYJISPHOW M KJIETOYHOW  OHWOJOTHHM:  MHKPOCKOIIHS,
xpomarorpadusi, 31eKTpodopes, METOI MEYEHBIX aTOMOB, Iu(hepeHInalIbHOe

L[eHTpI/I(I)yFI/IpOBaHI/IC, KYJBbTUBUPOBAHUC KJICTOK




2.2

2.3

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U YIbTPAMUKPOAJIEMEHThL. Boja u
e€ poJb Kak pacTBOPUTEINSI, PEareHTa, Y4acTHEe B CTPYKTYpPUPOBAHUM KIIETKH,
TEIUIOpEryIauud. MUHepallbHbIe BEIIECTBA KJIETKH, UX OHOJOTrHYecKasi poJb.
Ponb kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM €OCTaB  OEJKOB.
CtpykTypsl OenkoBoil Monekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBA3b. BTOpuuHas, TpeTHuyHas, YeTBEpTUYHAsl CTPYKTypbl. JleHaTypauus.
CgoiictBa 6enkoB. Kimaccudukanus 6enkoB. buonornueckue GpyHKIUHA OSITKOB.
VYruneBonasl. MoHOCaxapuabl, IUCAXapUABI, OJMTOCAXapUAbl U ITOJIMCAXAPUIBL.
OO0muit TUTaH  CTpoeHWS ©  (PU3UKO-XMMHUYECKHUE CBOWCTBA YTJICBOJIOB.
buonoruueckue GyHKIUN YTIEBOJOB.

Jlunuael. ['mapodunbHO-ruapodoOHBIE cBoMcTBa. Kiaccudukanust aunmumaos.
Tpurnuuepunsi, dochonunuabl, BOCKH, crepousl. buonorndeckne GyHKIuN
munuaoB.  OOmue cBoHCTBA OMOJOIMYECKMX MeMOpaH — TEKy4decTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TOTYPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunapl. [punnun komrmuiementapaocth. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitras cimpanb. MecroHaxoxaenue u ononorndeckue pynkmuu JTHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonoruueckue ¢pynkuuu AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIMH
B kierke. CekBenuponanue JTHK.

CrpykTypHast Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJI

Tunbl kieTok: »ykapuoTHuUeckass M IHpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsl KIETKH.

Crpoenue npokapuoTuueckon kiaeTku. Kinetounas creHka Oaktepuil u apxew.
OcoOeHHOCTH CTPOEHHUsI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOILIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dYKAPUOTHYECKOW KieTkH. [lmazmarnueckas
MeMOpana (razmanemMma). CTpyKTypa Iia3MaTHaeckoi MeMOpansl. Tpancmopt
BEIIECTB 4epe3 IIa3MaTH4YecKylo MeMOpaHy: MacCUBHBIA (Iuddy3us,
obneruénnas auddysus), akTUBHBIN (MEPBUYHBIA M BTOPUYHBINH AKTUBHBIN
Tpancnopt). [lomymponuriaeMocts MemOpanbl. PaGoTa HaTtpuii-KaJIneBOTro
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIMU KIETOYHOW CTEHKH PACTECHHA, TPHOOB.

[utornasma. Ilurozons. Llutockener. [IBmwkenue nuroriasmsl. OpraHouisl
kieTkd. OgHOMeMOpaHHbIE OPraHOWJbI KIJIETKH: 3HJOIJIa3MaTUYecKas CeTb

(BIIC), anmmapat [Nombmxu, TH30COMBI, UX CTpOoeHHE U (GYyHKIHH. B3anMocBs3b




O0JTHOMEMOpaHHBIX OPTaHOUIOB KIETKU. CTpOCHHE TPaHYISIPHOTO PETHKYITyMa.
Cunte3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MeMOpaH. [mamkuii
(arpanymsipHbIil) SHIOMIA3MaTHYecKuil peTukyiayMm. CekperopHas (yHKuUS
annapata ['onpmxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTuTenbHBIX
kietok. Kiierounsiii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHJIPUH, TUTACTH/IBI.

Crpoenve u (GyHKIUU MUTOXOHIpHM H miuacTui. [lepBuuHble, BTOpUUYHBIE U
CIIOKHbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUMX  HAYKApUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannsle opranouasl kinetku CrpoeHune u (pyHKIMHM HeMeMOpaHHBIX
OpraHouJioB KjeTtku. Pubocombl. MukpodunamenTsl. MBpbIIIeYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHe M ABWKEHHE >XTYTHKOB U
pecHrYeK. MUKpOTpyOOUKH UTOILIa3MBI. L[eHTproIh.

Snpo. Obonouka sapa, XpOMaTHH, KapuoIUIa3Ma, SAPBIIMIKA, UX CTPOCHHE U
bynkuuu. SnepHsiit 0enkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACMONOKEHHE
XpoMocoM B HHTep(ha3HOM sifipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHAsE XapakTEPUCTUKA KIIETOK JYKapuoT

(pacTUTeNbHOMH, )KUBOTHOM, TPUOHOIT)

2.4

AcCUMWIISIIAA U TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIif. YuacTHe Kuciopoja B 0OOMEHHBIX
nporeccax. DHepreTuueckoe obecrieyeHue KIeTku: npeBpamieHne ATD B
0oOMEHHBIX Tmporeccax. DEpPMEHTATHUBHBIN XapaKTep pPEaKIUid KIETOUYHOTO
Merabonm3ma. DepMeHTHI, UX CTPOCHUE, CBOWCTBA U MEXAHU3M JCHCTBUSA.
Kodepmentsl. Omnuunst (epMEHTOB OT HEOPraHMYECKUX KaTaln3aToOpOB.
benku-aktuBatopel W OENKU-UHTUOMTOPBHL.  3aBHCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3InYHbIX (PAKTOPOB.

IlepBuuHBIl CHMHTE3 OpPraHMYECKMX BellecTB B Kierke. PdortocuHTe3. Poib
XJIOpOIIacToB B mporecce ¢orocuHTe3a. CBeToBas M TeMHOBas (hasbl.
ITponykTuBHOCTH (poTOCHHTE3a. BrnusHue pa3nuyHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. Pa3znoobpaszue OpraHU3MOB-XEMOCUHTETHUKOB:
HUTpUUIHIPYIOLIUE OaKTepuH, KeJle300aKTepur, cepoOakTeprH, BOJIOPOIHBIE
OakTepun. 3HaUEHUE XEMOCHHTE3A.

AHa’poOHble opranu3mbl. Bunel Opoxkenus. Ilpogyktbl OpokeHus U UX
HCIOJIb30BaHNE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH OONIEe3HEH.

AdpoOHBIE OpraHU3MBbL. DTarbl YHEpreTuyeckoro ooMeHa. IloaroroBuTenbHbIMi

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHHUE TITFOKO3BI.
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buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poiab MUTOXOHIAPUHN B
mporeccax — OWOJIOTMYECKOTO  OKHCIeHus.  llukinyeckue — peakiuu.
OxucnurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOTo MyTH 0OMEHa

BEILIECTB Iepes] aHadpOOHBIM. D (HEKTUBHOCTh IHEPTETUUECKOTO0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSAX
MaTpUYHOTO  CHUHTe3a.  Peanusauus  HacieACTBEHHOW — WHGOpMAaIUu.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpudHblid cuare3 PHK.
[IpyHIMIBI  TPAHCKPHIIIUUA: KOMIUIEMEHTAPHOCTh, aHTHIAPAJLICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YciaoBus OmocuHTe3a Oenka. KoaupoBaHue aMHMHOKHUCIIOT.
Poins pubocom B OuocuHTe3e Oenka.

Opranu3zanys reHoMa y TpoKapuoT M dYKapuoT. PeryIsiiusi akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (®P. XKaxo0, XK. Mano). Perymsmus oOMeHHBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupycel — HekneTodHble OPMBI KU3HU U OOIUraTHbie mapa3utbl. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycnble 3a0601eBaHus yenoBeka, KUBOTHbIX, pactenuit. CIINI, COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

Knerounblii 1ukn, ero mnepuoisl M perymsiuua. Murepdaza u  Mutos.
OcobeHHOCTH TIPOIIECCOoB, MpoTeKaromux B uHTepdase. [loarotroBka kieTku x
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJyKOHCEPBAaTUBHBI CHHTE3, aHTUIAPAIIIEIBHOCTD.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepasa. XpOMOCOMHBIM HaOOp KIETKM — KapuoTul. JMIUIOMAHBIA H
rafmjaouaHbIl  Habopbl XpoMocoM. ['omosnoruuyHsle XpoMocoMmsl. [lonoBbie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a U MIPOUCXOJSAIINE B HUX MPOIECCHI.
Tunsl muto3a. KaprokuHes u nuTOKMHE3. bronorndeckoe 3HaueHHE MHUTO3a.
Perynsauus muToTMYEecKOoro nukia KieTku. IIporpammupyemas kieTouyHas
ru0esnp — anomnros.

(DYHKI_[I/IOHaJ'H)Haﬂ TCHOMHKA

Opranusm Kak OMoJIorHyecKas cucTemMa

3.1

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

MHOT'OTKAHCBBLIC OPTraHU3MBI.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKIJIOYas BEreTaTuBHOE) U
nojoBoe. Buasl 0Oecnonoro pa3MHOXKEHHSA: IOYKOBAHUE, CHOPYJIISAIHA,
¢bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBele kieTku, win ramersl. Meio3. Cranuu
Mmeno3a. [loBenenune xpomocom B Meinose. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO Iporecca. Meio3 v ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoapieBoe pa3Butve. ['ameTorenes y >kuBOTHbIX. IloJ0BbIE Kene3bl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KieTok. CriepmaroreHe3 W OOTeHes.
Crtpoenne moyoBBIX KIETOK. OIUIOOTBOPEHHE M SMOPUOHATIBHOE pPa3BUTHE
KHUBOTHBIX.  CrocoObl  OIJIOJOTBOPEHMs:  HapyXKHOE,  BHYTpPEHHEe.
ITapTeHorenes.

WnpuBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe JsarymkH). poonenne. Turbt apobnenuns. OcobeHHoCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apo/bIIEeBble JTUCTKU (racTpyssauus). 3akiajaka
OpPraHoB M TKaHeW M3 3apOABIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE 4YacTel
pasBuBarolIerocs 3apojbiia (3MOpUOHANIbHAST MHIYKIMS). 3akiajka IUlaHa
CTPOEHUS KMBOTHOIO KaK pPE3yJIbTaT HEPapXMUECKUX B3aUMOICHUCTBUI I'€HOB.
BnusiHue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (AKTOPOB OKPYXKAIOLIEH
Cpelbl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuonanbHbiil nepuox. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ MeramMopo3oM y OECIO3BOHOYHBIX U
MI0O3BOHOYHBIX JKMBOTHBIX. bHONOrMueckoe 3HaueHHE NPSIMOIO M HENPSIMOTO
pa3BUTHSA, UX PACIPOCTPAHEHUE B IpHUpoe. Tumlsl pocTa )KMBOTHBIX. DaKTOPbI
peryysiiMM pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U 4yesioBeKka. [leproabl OHTOreHe3a yeoBeka.
PasmHoxkeHne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue CIOp B TMpolecce Meiosa.
l'amerorenes y pacreHuil. OIUIOJOTBOPEHHE U pPa3BUTHUE PACTUTENBHBIX
OpraHu3MoB. /[BoiiHOE OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue
U pa3BUTHE ceMEHU. MeXaHM3MBbl pEryJsilud OHTOT€HE3a Yy pACTEHUH H

JKHUBOTHBIX

HCTOpI/IH CTAHOBJICHUSA W pa3BUTUA TCHCTUKHW KaK HayKH. OcHOBHEBIE
TCHETHYCCKHE IMOHATHSI W CHUMBOJEL. [ OMOJIOTHYHBIC XPOMOCOMEI, aJlJICJIBHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, HOMHH&HTHBIIZ n peuecanHmﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucCTas JIMHUA, FI/I6pI/L[[BI, I'CHOTHII, (I)CHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: T I/I6pI/I,Z[OJ'IOF PI‘-ICCKPIIZ, HHTOHOFHQCCKHﬁ,

MOJIEKYJIIPHO-T€HETHYECKUI
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Monorubpunnoe ckpeuBanue. llepBelii  3akoH MeHzaenss —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiO JOMHHHPOBAHWSL.
Bropoii 3akoH MeHnens — 3aKoH paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupymoliee ckpemuBanue. [IpoMexxyToOuHbIA XapakTep HacleIOBaHHUS.
Pacuennenue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[UTONOrMYECKWEe  OCHOBBI  JTUTHOPHIHOTO
CKpEIIMBaHUS.

CueruienHoe HacnenoBaHue npusHakoB. PaGorer T. Moprana. CueruieHHOE
HACJIEIOBAHUE T'€HOB, HAPYLICHHUE CUEIJICHHUS MEXIY I'€HaMH. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka moma. XpOMOCOMHBIM MEXaHU3M OINpeieseHusl moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporameTHbld noji. ['eHernueckas
CTPYKTypa MOJIOBBIX XpomMocoM. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak nenmoctHas cucrema. [IneioTponus — MHOXKECTBEHHOE JICHCTBUE
refa. MHOXXECTBCHHBINM ajljIeIM3M. B3aumoaelcTBHE HeEaJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

B3aumoneiictBue reHotuna W cpensl  npu  (opmMupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIE NPU3HAKUA. Buapl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHAS.

MoudukanmonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMUpPOBaHUU
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas Kpusas (B. Moranncen). CoiicTBa Mou(UKalMOHHOM
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T€HOTUIMYECKOHM W3MEHUMBOCTH.
Bubl reHoTHIIMYECKON H3MEHUYMBOCTH: KOMOWHATHBHAS, MyTal[HIOHHAS.
KomOuHaTtuBHas W3MEHYMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTh KOMOMHATUBHON N3MEHUYMBOCTH B CO3JJTaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyranuoHHas U3MEHUYUBOCTb. BH/IbI MyTallnii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U WHIYLUPOBAHHBIE MyTalUH. SIepHbIE M LUTOIIA3MATUYECKHUE
MyTtaiuu. CoMaTH4YeCKWe M IOJOBbIE MyTalMd. [IpuunMHBI BO3HUKHOBEHHS
MyTalui. MyTareHsl W WX BIMSHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOIO TIpOLECCA. 3aKOH T'OMOJIOTMUECKMX PSAJIOB B HACIEICTBEHHON
m3menuuBoctn  (H.W. Bagsunos). BHesdnepHas  U3MEHUYMBOCTH M

HacCJICACTBEHHOCTD
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Kapuotun wyenoBeka. MexayHapoaHas mnporpaMma HCCIEIOBAHUS TE€HOMa
yesoBeka. MeToapl  M3yueHHsT TEHETHKM 4YeJIOBEeKAa: TI'eHEaJOTHYECKH,
OJIM3HEIOBBIH, [IUTOTCHETHYCCKHH, MOMYJIAIIMOHHO-CTATUCTHYECKHUH,
MOJICKYJISIpHO-TeHeTHYeckui.  COBpeMEHHOE  OMpeleieHUe  T'eHOTHIIA:
MMOJIHOITCHOMHOC CCKBCHHUPOBAHUC, TCHOTHUIIMPOBAHUEC, B TOM YHCJIC C IOMOIIbBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS  YeIOBeKa. I CHHbIE H
XpOMOCOMHBIC  0OJIe3HHM  4eloBeka.  bojesHum ¢ HaACIEICTBEHHOM
MIPEIPaCIOI0KEHHOCTHIO. 3HAUYCHUE MEIUITMHCKON TeHETUKH B MPE0TBPAIICHUH

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U cenekuus. 3apoKICHUE CEICKIMU U IOMECTHKALMU. YYeHHe
H.J. BaBwioBa 0 ILEHTpax NPOMCXOXJIEHHS UM MHOrooOpasus KyJbTYPHBIX
pacrenuil. Ponb cenekuuu B CO31aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, mTaMM. 3aKOH T'OMOJIOTMYECKMX PAIOB B HACIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1st CeeKIMOHHON padoThlI.
Metoapl ceneKnMOHHON paboTbl. MCKyccTBEHHBIH OTOOp: MAaccOBBI U
UHAMBUIYalbHbIM.  OTanmbl  KOMOMHAaUMOHHOW  cenekuuu. VcnblTanue
npousBoauTeneil mo nmoroMctBy. OTOOp MO TI€HOTUIY € HOMOIIBIO OLEHKH
(eHoTHna MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ TToMoIIbio aHanmu3a JJHK.
HckyccTBeHHBIN MyTarenes Kak METO/1 CEJIEKIIMOHHON paboThl. PaguanmoHHbIit
U XMMHUYECKMH MyTareHe3 Kak HMCTOYHUK MyTaluil y KyJbTYpHBIX (hopMm
opranusmoB. lcnonp30BaHME T€HOMHOIO pPENAKTHUPOBAHUS U  METOOB
pexkomOuHanTHBIX JIHK mi1s momyueHus ucxoiHOro MaTepuaia Jjisi CEJIEKIUH.
[omyuenne nonuruionoB. BHyTpuBHIoBas rubpuanzanus. banskopoicTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBEeHHOE CKpelBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnons3oBanue rereposuca B cenekuuu. OtaanéHHas
rubpuanzaius. [lpeononenue OGecruionusi MEXBHIIOBBIX THOPHIOB. JlOCTHOKEHUS

CEJICKIIMU PACTEHUH U KUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOT MU, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPTaHU3MBI, WX XapaKTepUCTHUKA. TpagullMOHHAs OUOTEXHOJIOTHS:
xje0oneyeHre, TIOMyYeHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINHE.
MuxkpoOuonorndeckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHUECKHX TEXHOJIOTHI.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Meron TpaHCIUIaHTalUU SAEP KIETOK.

XpoMOCOMHAast W TeHHas WHKEeHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpyupoBanue pekoMOuHaHTHbIX JIHK. JlocTmkeHuss W mepCreKTUBBI
XpOMOCOMHOW UM TE€HHOM WHXeHepuu. MeaunuHckiue OHOTEXHOJOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ne OpraHMueCcKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpunmune! kinaccupukanuu opranuzMoB. OCHOBHbBIE
cHUCTeMaTUYeCKHe I'PYIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOSHMS M KU3HEASATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJICTOUYHbIE TPUOBI, OJJHOKIJIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble — OpraHu3Mbl.  JIBUKEHHME  OJHOKJIIETOYHBIX
OpPraHu3MoOB: aMEOOMIHOE, KI'YTUKOBOE, pECHUYHOE. 3alUTa Y OJHOKJIETOYHBIX

OpraHu3MoOB. PaS,I[pa}KI/IMOCTB Y OOHOKJIETOYHEBIX OPraHUu3MOB. Taxcucer

MHoOrokneTounble  pacTeHus. B3auMocBs3p  4acTed  MHOIOKIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, IPOBOJMAIIAs, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTH cTpoeHMs, (YHKIMM M pacnojoXeHHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpAaTUBHBIE OpraHbl pacTeHUH. DyHKIIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BukeHHEe MHOTOKJIETOYHBIX PACTEHUIA: TPOIIU3MBbI
n Hactuu. [lornomenue BOABI, YIVIEKMCIIOIO ra3a U MHUHEPAIBHBIX BEILECTB
pacrenusmu. J{pixanue pactenuil. Auddysus razos yepe3 noBEpXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuid. Bbinenenue y pacreHuil. 3ammura y
MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpeacrBa MacCUBHOM W XMMHUYECKOU
3auThl. OUTOHIMIBI.

PasgpaxxuMocTs U perynsanus y opranusMoB. PazgpakumocTs U perymisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€e BellleCcTBa M X 3HAUCHHUE

MHOroKJIETOYHbIE  KUBOTHBIE. B3aWMOCBS3p YacTei MHOTOKJIETOYHOTO
opraHusma. TKaHI/I, OpraHbl U CUCTEMBI OPpraHOB MHOTOKJICTOYHOI'O OpraHu3Ma.
OpranmusMm kak eauHoe 11enoe. 'omeocTas. TkaHu )KMBOTHBIX U YeJlOBEKa. THUITBI
JKABOTHBIX TKaHEH: JIMHUTENHAIbHAsA, COCAMHUTEIbHAs, MBIIICYHAs, HEPBHAas.
OcoOeHHocTH CTpoeHMs, (QYHKIMA W pacHOJOKEHUs TKaHe B oOpraHax

JKHUBOTHBIX U YCJIIOBCKaA

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPTaHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKeNneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIlt 1 BHyTpeHHUI ckeneT. CTPOCHUE W TUITBI COSTUHEHUS
KOCTEH.

JIBr>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTanume xkuBOTHBIX. [luTanue
MMO3BOHOYHBIX )XKMBOTHBIX. J[pIxanue >kuBOTHBIX. KoxxHOe nbixanue. XKabepHoe

M JIETOYHOE JbIXaHUE.
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JIpIXxaHue IMO3BOHOYHBIX JKMBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NETKUX TTO3BOHOYHBIX KHUBOTHBIX. JlpIXaTeNbHAs cUCTEMa YelloBeKa. MexaHu3M
BEHTWIALMM JIETKUX Yy NTHI M MIEKONMTAIOUIMX. TpaHCIOpT BeLIeCTB Yy
OopraHu3MoB. TpaHCHOPT BelIeCcTB y *KHUBOTHBIX. KpoBeHOCHas cucrema u €€
opranel. KpoBeHocHas cucTtemMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHUs. DBOJIOLUOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOU
CHCTEMBbI [T03BOHOYHBIX >KMBOTHBIX. BbleneHne y opranu3moB. Beinenenue y
KUBOTHBIX. CoKparuTesbHble Bakyoiau. Opransl BbiieneHus. CBs3b M0JIOCTH
TeJla C KPOBEHOCHOH M BBIICIIUTEIILHON CUCTEMaMu. BeisienieHue y mo3BOHOYHBIX
KUBOTHBIX. 3alliTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpoBBI M HX
IIPOU3BO/IHBIE.

PaznpaxxuMocTb 1 peryisinus y opraHu3mMoB. PazpakuMocThb y 0JTHOKJIETOYHBIX
opranu3zMoB. Takcucel. PazapaxmMocTb W peryisinusi y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas perysiuus y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTzaenbl. DBOMIOLMOHHOE YCIOXXKHEHHE CTPOCHHUS
HEPBHOH CUCTEMBI Y )KHBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm st 3p¢GeKTUBHON (HYHKIHMOHAIBHOU
aHHOTAllUM  TIeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, JKHUBOTHBIX N YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €TI0 3J0POBLE

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKka. OTAebl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pednexropHas nayra. be3yciioBHbIE U YCIOBHBIE
pednexcsl. I'ymopaiibHas peryisuus M SHIOKPUHHAs CHUCTEMa JKMBOTHBIX M
qenoBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI M MX TOPMOHBI. JleiicTBrE TOPMOHOB.
B3auMocBs3p HEPBHOM M 3HAOKPUHHOW cucTeM. ['mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycnoBHbIe U yCIO0BHBIE pedIeKCh

3ammrTa opranusma ot 6ose3Hel. ImmyHHas cucrema denoBeka. KiueTouHbld u
rYMOpaJbHBI MMMYHUTET. Bpoxn€HHbIN, NMpUOOPETEHHBIN crernupuiecKuii
UMMyHHUTET. Teopus KIOHaIbHO-CeNeKTUBHOrO uMMmyHHTera (I1.Opnux,
®.M.bepuer, C.Toneraa). BocnamutenbHble OTBETHI OpraHuU3MOB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUil

KpoBeHocHas cucrema u €€ opranbsl. Cepale, KPOBEHOCHBIE COCYIbl U KPOBb.
Kpyru kpoBoobparienus. Pabora cepaiia u e€ perynsnus

Hpixanue 4yenoBeka. Jluddy3us ra3oB depe3 MOBEPXHOCTh  KIETKH.
JpixarenbHas cucTeMa 4eloBeka. JlpIxaTenbHass IMOBEPXHOCTh. Perynsuus

nbIxaHus. [{prxaTenbHbie 00bEMBI




5.5

[InmeBapurenbHas cucreMa 4denoBeka. OTaensl MUIIEBAPUTEIBHOIO TPAKTa.
[InmeBapurenpHble  Keie3bl.  BHYTPUIIOIOCTHOE U BHYTPUKIIETOYHOE

IMUIICBAPCHUE

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢bynkuonupoBanue Heppona. OuibTpalus, CeKpelus 1 00paTHOE BCaChbIBaHHE

KaK MCXaHU3MbI pa6OTI>I OpPraHoB BBIACJIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBECKA

HBI/I)KGHI/IC YyeJIOBEKa: MbIIeuHas cucreMa. CKeJleTHBIC MBIIIIEI U UX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bontonuu. PazButue xnu3Hu Ha 3emie

OpomonnonHass Teopus Y. Jlapuna. Ilpeamoceuiku  BO3HHKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBuoky1ire cuiibl 3BoionuK BUa0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHM3MOB, HAacCJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBaHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuateTnaeckoi Teopun 3Bomonnu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLMOHHAsS OMOJIOTHs. 3HaUe€HHE IBOJIOLMOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

[lomynsanus Kak 3JIeMEHTapHas €AMHMULA 3BOJoUUU. COBPEMEHHBIE METOJbI
OLIEHKU T'€HETHYECKOro Pa3sHOOOpa3usi U CTPYKTYpbl MOmyssuuid. M3meHenue
reHo()oHAa MOMYJISALMU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) 3BOMIOUMUA. MyTarMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHOoB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHUs 4YacTOT ajuleedl B momyaauusx. Oddekr
OCHOBATEIIS. Murpanuu. M3omsaupsa  momymsiui: reorpaduyeckas
(mpocTpaHCTBeHHas1), Orooruyeckas (pernpoayKTUBHAS).

EcrectBeHHbIi 0oTOOp — HampaBistoumii  ¢akrop sBomouun.  Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYLIMHM, CTAaOMIM3UPYIOIIUN, pa3phIBAOIIMMA
(nu3pynTuBHbIN). [TonoBoit oT60p.

IIpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yjibTaT  MHUKPOIBOIIOIUH.
Bo3HukHOBEHHE  NpHCIIOCOONEHWM y  opraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocobnaeHmit y oprann3mMoB. OTHOCUTENBHOCTh
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u cTpykrypa. BumooOpasoBanume Kak pe3yibTar
MHUKpPO3BOJIOIMH. M30msmusa — kiroueBoi daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTUIONIN3AIHS,

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




6.3

MexaHu3mbl GOPMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Poinb 3BOMIOIIMOHHON OMOIOTHUHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
OnopasHooOpasusi. MUKPOIBOMIONUS U KOABOIIOLUS MApAa3UTOB U MX XO35€B.
MexaHu3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHus] MaKpO3BOJIONHHU. [laeoHTOI0OTHYeCKHEe METOIBI U3yUCHUS
sBomtorun. [lepexoanbie HopMbl U PUITOTEHETUYECKHUE PSIIIBI OPTAHU3MOB.
buoreorpaduyeckne MeTo b n3ydeHus 3Booun. CpaBHeHHE GIIOpHI U (hayHbI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Buabl-sHnemMuxu
Y PEITUKTHIL.

OMOpPHUOIOrMYECKHE M CPAaBHUTEIbHO-MOP(OIOrHYECKUEe METOJbl H3Yy4EHHUS
HBOJIONMH. ['eHEeTHYECKHe MEXaHU3MBI HBOJIOIMH OHTOTEHE3a W TOSBICHHUS
OBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBI
PynmumenTapuble  oprambl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl HW3YyYeHHUS  DBOJIOIHH.
I'omosnoruynsie reHsl. COBpeMeHHbIE METO/IbI OCTPOCHUS (PUIIOT€HEeTHYECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBOJMONHHA. HeoOpaTHMOCTh IBOJIFOIIHH.

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

6.4

Hayunble rumore3sl NpPOUCXOXKJEHUS >KM3HM Ha 3emie. AOHOreHe3 U
naHcrnepMusd.  JloHayyHble — NPEACTaBICHUS O  3apOXKICHUU  KU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOHOIIOTUSI.

OcHOBHBIE 3TaIlbl HEOpraHUueckoi sBoouu. [lnanerapHas (reosornyeckas)
HBOJIOIMS. XUMHUYECKas 5BOMIOLMA. AOUOTEHHBIM CHHTE3 OpraHUYECKHX
BemectB u3 Heoprannyeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nosnMepoB n3 MoHoMmepoB. KoanepBarnast runoreza A.M. Onapuna, runoresa
nepsuyHoro OynpoHa Jx. XomjeiiHa, reHetuueckas rumnoresa [. Mémnepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanme
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Hcropus 3emnm u meToasl €€ u3ydeHus. Vckonaemple OPraHM4ecKUe OCTATKH.
I'eoxpononorus u e€ mMetoabl. OTHOCHTENbHAS U aOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonOrnYeckas 1Kaja: 30Hbl, Spbl, IEPUOJBI, JIIOXU.

HavansHele 3Tansl opranndeckoil 3pomtonnd. [losBienne n 3BorONMs MEPBHIX

KJIETOK. OBomonus Merabonn3ma. BO3HHUKHOBEHHE TMEpPBBIX SKOCUCTEM.




CoBpeMeHHbIE MHKPOOHbIE OWOIJIEHKM KakK aHajor TMepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [IpoKaprOTH U 3yKapUOTHI.

ITpoucxoxaenne sykapuor (CUMOMOreHe3). DBOJIIOLHMOHHOE MPOUCXOXKICHHUE
BUpYCcOB. IIponcxoxaeHue MHOTOKJIETOYHBIX OPraHW3MOB. BO3HMKHOBEHME
OCHOBHBIX I'pYyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIEC ATallbl SBOJIIOLMU BBICHIMX pacTeHHid. OCHOBHBIE apoMOP(O3bI
pactenuii. Bbixoa pactenuii Ha cymry. llosiBieHue CHOpOBBIX pacTEHUM U
3aBoeBaHne MMM cymu. CemenHble pacTeHMs. lIpomcxoxkieHue LBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl 3BOJIIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TunoB. IlepBrie Xop0BbIE )KUBOTHBIE. JKN3HB B BOJE. DBOIIOLMS I03BOHOYHBIX.
[Mpoucxoxnenne ampubuit u pentwmid. [TponcxoxaeHne MICKOHUTAIONUX H
ntuy. [lpuHnun xmrodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
II03BOHOYHBIMH KUBOTHBIMH CYIIH.

Pa3BuTHe %u3HM Ha 3eMile 110 3paM U IIEPUOJaM: apXel, IPOTEPO30H, N1aJIe030H,
Me3030H, KaiHo30il. OOmas XapakTepuCTHKa KJIUMara W Te0JIOTUYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT — XapaKTEpHbIX  OpPraHU3MOB.
VYrneobpa3zoBaHue: €ro yCIOBHs U BIMSHUE HA Ia30BbIi cOcTaB aTMOC(EpHI.
MaccoBble BBIMMpaHUSl — JKOJOTMYECKHE KpHU3HMChl mpouuioro. IIpuumHbel u
CIIEICTBUSI MacCOBBIX BhIMUpaHUil. COBpEMEHHBIN 3KOJOTUYECKHI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoael antpomnonorud. CTaHOBJIEHHE
IIPEICTaBICHUH O MPOMCXO0KIEHUH YeroBeka. COBpEMEHHBIE HAYUHBIE TEOPUH.
CxozcTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE UYEIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKa C  KUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTUYECKHE, (hU3M0JI0TO-0MOXUMHYECKHE,
noBefeHueckne. OTiMuus uenoBeKa OT JKUBOTHBIX. IIpsiMoxoxkzaeHue wu
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBuxyme cuibl ((akTopbl) aHTPOIIOTE€HEe3a: OMOJIOTUYECKUE, COLMANbHBIE.
CooTHolleHrne OMOIOTHYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIOTeHE3E.
OCHOBHBIE CTaUM aHTPOIIOreHe3a. ABCTPAJONUTEKH — JBYHOTME IIPEIKH
moned. YenoBek yMenbld, NepBbIE HM3TOTOBIEHUA OpyAuill Tpynaa. Yemosek
MPSIMOXOJISANIMKA W TIEPBBIN BBIXOJ JIOAEH 3a mpenensl Adpuku. Yemosek
reiiaensoeprckuii — oOIUi MpeloK HeaHIepPTaIbCKOro YelOBeKa M YeJOBEKa
pazymHoro. YenoBek HeaHAEPTAIbCKUM KaK BHJ JIFOJEH XOJIOJHOTO KJIMMAaTa.
UYenoBek pa3yMHBIM COBPEMEHHOTO THIIA, JEHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 3a MpeneiaamMu AQpuki.




DBOJIIOLMS COBPEMEHHOTO YeJoBeKa. EcTecTBeHHBI OTOOp B MOMYJISAIMIX
4enoBeka. MyTalmoOHHbIN nporiecce ¥ noauMopdusm. TlomyasioHHbIE BOIHBL,
npeiid reHoB, Murpanus 1 «3pQext ocHoBaTess» B MOMYJISALMIX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [loHAaTHe o0 pace. boisbmme packl: eBponeouaHas
(eBpasuiickasi), aBCTpaJIO-HErpouJHasi (PKBATOpUAlIbHAsI), MOHTOJOU IHAS
(a3uarcko-amepuKkaHckasi). Bpems u myTtu pacceneHusl 4eaoBeKa IO IUIaHETe.
EnuncTBO yenoBeweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSM OKPYXKArOIIEH Cpesbl.
Bnusinue reorpaduueckoit cpenbl U apeiida TeHOB Ha MOPQOIOTHIO U

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

OKOCHCTEMEI U MMpucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxostorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMU.
Mertoabl 3konoruu. IloneBble HaOMOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMH:
NpUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTUU. MOHMTOPHUHT

OKPY’KaIOIIEH Cpeibl: TOKAIbHBIN, pErHOHAIBHBIN U TTI00aIbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX JneiictBusa. Knaccupukarms
HKOJIOTUYECKUX (HaKTOpOB: aOMOTHUYECKHE, OWOTHYECKHE, AaHTPOIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JAEUCTBUS HKojormueckux Qaxrtopon. IlpaBuio
munumyma (K. [mnpenrens, FO. JIu6ux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue akropsl. CBeT Kak 3KoJoruveckuit ¢pakrop. [eiicTBue pa3HbIx
YYacTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHE TPYIIIBI
pacTeHMH M JKMBOTHBIX II0 OTHOIICHHIO K CBeTy. CHUrHalbHas poJib CBETa.
DOTONEPUOIU3M.

TemnepaTypa kak »dkojorumueckuil ¢akrop. JleficTBue Ttemmeparypbl Ha
opranusMsl. [IoHKHI0TEpMHBIE B TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skonornyeckuit Qaxrop. Ilpucnocobnenus pacreHuil
MOJ/IepKaHUI0 BogHOro Oamanca. Kiaccudukanus pacTeHHid 10 OTHOILEHUIO K
BoJie. [Ipucnocobienns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYLIHAs, MOYBEHHa,
rNyOMHHAs TMOANOYBEHHAs, BHYTpPUOpPraHu3MeHHas. @OU3UKO-XUMUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrnocoOieHust OpraHu3MOB K
KU3HU B Pa3HBIX CPEIAX.

buonornueckue putmbl. BHemnHue u BHyTpeHHHE pUTMBL. CyTOYHBIE H
roJu4HbIe pUTMBI. [Iprucroco6IeHHOCTh OPTaHU3MOB K C€30HHBIM H3MEHEHUSIM

YCIOBUU KU3HU.




Kuznennsie popmbl opranuzmoB. [lousTue o xuzHeHHou dopme. Ku3HEHHBIE
(OpMBI pacTeHUM: JEPEeBbs, KYCTAPHUKHU, KYCTAPHUIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: THIPOOHOHTHL, FEOOMOHTHI,
a’poOMOHTHI. OCOOCHHOCTH CTPOCHHSI K 00pa3a KU3HHU.

buotnueckue ¢axTopsl. Buasl OHOTHUECKUX B3aUMOJCHCTBUIN: KOHKYPEHIINSA,
XHMITHUYECTBO, cCUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepanus, MyTyaInu3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUsA  (Tommueckue, Qopuueckue, (adpudeckue). 3HAUYCHHE
OMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBaHUS OPraHU3MOB B cpele

obutanus. [I[pHHINIT KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJIOTrM4eCKHe XapaKTepUCTUKH nomysuuu. [lomymnsaus kak Ouonoruyeckas
cucrema. Poib HEOHOPOAHOCTH cpeibl, PU3HmIecKuX 0apbepoB U OCOOCHHOCTEH
O61oJIoruyu BUI0B B (POPMHUPOBAHNUU IPOCTPAHCTBEHHON CTPYKTYPbI MOMYJISALMHA.
OcHOBHBIE ITOKA3aTeIM MOIYJISALHMNA: YUCICHHOCTb, IUNIOTHOCTh, BO3pAacTHas U
IIOJIOBAsT CTPYKTYpa, pOXKAAEMOCTb, IMPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLys.

Okosorudeckas CTpykTypa nomysssuuud. OLeHKa YHCIEHHOCTH MOILYJISILMH.
JluHaMyKa MONMyJISIMUU U €€ perysiiusa. buoTu4eckuil NOTeHIMal MOMYJISALHH.
MopenupoBanne auHamMuku rnonyysanud. KpuBbele pocTa  4YMCIEHHOCTH
nonyisauuu. Kpussle BbDKHBaHUA. Peryisanus 4MCIEHHOCTH MOMYJISALUI: poJIb
(GakToOpoB, 3aBUCAIIMX M HE 3aBUCAIUMX OT IUIOTHOCTU. OKOJIOTHYECKHE
cTpareruu BUJ0B (I- u K-ctparerun).

[TonsitTue o0 sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckod Humu JIk.M. Xaruyuncona. PasMepsl dKkosornueckou
Humu. [ToreHnuanbHas u peaan3oBaHHAas HULIN.

Bun kak cucrema mnonynsuui. Apeansl BUAOB. Buabl M HMX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJIEHUS M  MUTpPAlUil  KUBOTHBIX.

buonornyeckue HHBa3uU JYKCPOAHBIX BUIOB

7.4

CooOmectBa opranu3smMoB. buoneHos u ero crpykrypa. CBsi3u MexXIy
opraHuzMamMu B OuolieHO3e. DKOcHCTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). OyHKIMOHANTBHBIE OJOKM OPraHU3MOB B IKOCUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpodudeckue ypoBHH. Tpoduueckre Lenu u CeTH.
Abunotnyeckue 010k 3kocucteM. [louBsl U MBI B 3xocucreMax. Kpyrosopor
BELIECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcCHOBHBIE MOKa3aTeNn 3KOCcUCTEMBL. buomacca u npoaykuusa. JKOIOIrMUYECKHe
MUpPaMH/Ibl YUCeNl, OMOMAaCChl U YJHEPTHH.

HanpaBieHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKHNCCCHMU U HUX IIPUYHHBI. AHTpOHOFCHHBIC BO3JICMCTBUS Ha




cykueccuu. KnmmakcHoe cooOmectBo.  buopasHooOpasume ©  HOJHOTa
KpYroBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

IIpupoaHble 3KOCHCTEMBI. AHTPOION€HHbIE IKOCHUCTEMBI. ATPO’KOCHUCTEMA.
ArpotieHo3. Pa3nnuus Mex 1y aHTpOIIOreHHbIMH ¥ IPUPOAHBIMU SKOCHCTEMAaMHU.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas duopa
u (ayna. CunHanTponuszanus TOpOJCKOH ¢ayHbl. buonorumueckoe u
XO03HCTBEHHOE 3HAYEHHE arpo’KOCUCTEM U YpOOIKOCUCTEM. 3aKOHOMEPHOCTH
(opMHpPOBaHUS OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B 9KOCHCTEMAX.
[TepeHoc sHEPrUM U BEMIECTB MEXKTY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpraHM3MOB, MOMYJISIUMM M 3KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX W

AHTPOINOTC€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmeruranerapras 00o0yo4ka 3eMiM, TOE CYIIECTBYET WU
cyluecTBoBana xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OGnactu
6uocdepsl u e€ cocras. JKuBoe BemecTBo Ouocdepsl U ero PyHKINU.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdepbl. OcobeHHOCTH OHOChEephl Kak
rnobanpHOM  dKOocucTeMbl. J[uHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTbl BemecTB M OHOr€OXMMHYECKHE IMKIBI (yriaepojaa, as3ora).
PurmuanocTh siBiieHMI B Onocdepe.

3oHanpHOCTE Onocdepsl. [lonsarue o 6mome. OCHOBHBIE OMOMBI CYIIN: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE U LIMPOKOJMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiuMmaT, pacTHTENbHBIA U
KUBOTHBIN MHp OMOMOB CYIIIH.

CrpykTypa v (QyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTCHIIHATIA U

ouocdepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MTPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3ayIIHoH cpenbl. OXpaHa Bo3yXa. 3arps3HEHUE BOAHOM CPENBI.
Oxpana BOJHBIX pecypcoB. Pazpymienue noussl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpOINIOT€HHOE BO3/EHCTBHE Ha pacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacTUTEIBHOIO M KMBOTHOTO MHUpa. OCHOBHBIE NMPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansemble mnpupojnsie Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO pPAa3BUTHS YEJIOBEUYECTBA U MPUPOJIBL.
PamonanbHoe  MPUPOAONONIB30BAHME M COXpaHEHHE  OHOJIOrMYecKOro

pa3zHooOpasus 3eMiau




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

buonorus 10 knacc. Yriyonennsiit ypoBensb. [loa pegakuueii B. K. IlymHoro
u I'. M. JIpiMmnna. PekoMeH10BaHO MUHUCTEPCTBOM MTPOCBEILICHUS
Poccuniickon @enepanuun

buonorus 11 knacc. Yrmy6nennsiii ypoBens. [log pegakiueii B. K. Illymuoro
u I'. M. JIpiMmnna. PekoMeH10BaHO MUHUCTEPCTBOM MTPOCBEILICHUS
Poccuiickon denepanun

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

buonorusa. EI'D. MonekynsipHas Ouonorust B HoBoMm ¢popmare A. M. benas, T.

M. IlonoBa. U3pgaTenscTBO «Jlernon»
buonorus EI'D. I'eneruka. A.A. Kupunenko. M3narensctBo «Jlernon»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

Poccuiickas anekTpoHHaa wKona. https://resh.edu.ru/https://fipi.ru/



https://resh.edu.ru/https:/fipi.ru/
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