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MNOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manmee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yray6nénnoro ypoBHs uzydenus (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EctecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm OPI'OC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
oO1uM, cpefHuM npodecCuOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O0pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C NpodopuUeHTAIMEld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTH HAyYHOI'O 3HAHUS, CBA3AHHOTO C OMOJIOTHUEW,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3ajadax HM3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaeisieT o0si3aTeNbHOe (MHBApUAHTHOE) MPEAMETHOE COAep KaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh HM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpolecca,
BO3pPACTHBIX OCOOEHHOCTel oOywaromuxci. B mporpamme mno Ouojoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  MOCJIEAYIONMIee pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUIEHUS, TMPEACTaBICHUNH O 370pOBOM 00Opa3e >KM3HHU, Ha
BOCIHUTaHUE OEpPEKHOrO0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nmporpamMme Mo OMOJIOTMM TakKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamusaruu  TpeboBanuit PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbOopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIbHOM  JEATEIbHOCTU
oOyJaromuxcss MO OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0Iiero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUM W OHOJIOTHH Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K IMOCIEAYIOIIEMY IOIYYEHUIO
OuoJiorn4eckoro  oOpa3oBaHuMs B By3aX M OpraHM3alMsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYECHUH  OOYyYarOIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOMy4YarOT pa3BuThe. Tak,
paciiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOJIb30BaTh KaK OPUEHTUPBI AJI MOCIEAYIOLIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOMUMUCS TpPU H3yYCHUH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMy mnpenmery "buomorus" otpaxaet
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKoro paszHooOpas3us miuaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOrMHY, aKTyalU3UPYIOTCS 3HAHMS OOy4yarlIMuXcs MO0 OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, M1, MPUHITUIIOB U TPABUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT00o0pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYecKUX 3HaHUM. J{is
pa3BUTHS M TOAJAEpkKAHUS HHTepeca OOydaromMXcs K OHOJIOTMM HapsiAgy co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WuIu MHOW oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHbBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAJICHUE  OOYYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHOMN
OpraHM3alMi J>KMBBIX CHCTEM pa3HOr0 paHra © NpUOOpeTeHHEe YMEHHU
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoOJIoTHEH, WiIM K BBIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JocTwkeHne 1enu u3ydeHus ydyeOHoro npeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uh MU OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCd C METOJAMH TO3HAHHS >KUBOW MPUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM U OHOJOTUM pa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJIEOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIEITMPOBAHUE);

OBJIaZIcHMEe OOyYalolUMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(OPMAIMIO; IOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMW; YCTAHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)KarolleW NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 0071aCTU OMOJIOTUH;

pa3BUTHE Y O0YYaAIOIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruel
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS HKCMEPUMEHTAIbHbBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIACHUS B TPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, YKOCUCTEM, Onochephl), COXpaHEHUH COOCTBEHHOTO 370OPOBbSI M 3J0POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep NporIakTUku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3ZHENEATENIbHOCTH B YPE3BbIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUM U YMEHUH B TOBCEIHEBHOM KU3HU;

CO37aHWe  YCIOBUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIONUMUCS
WHIUBUTyaJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJeyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OUOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYECHHS OHOJIOTHUH
OCYIIECTBIISETCSA ¢ YIETOM CHEIU(UKU ero COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro OoOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po(eCCUOHANIBHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpakTUYeCKUx pabdot. Takxke ydactue
OOyJaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-MCCIIEA0BATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEICIASTCS ydYUTEJIEM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUHM.



COJAEPKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buomormdeckue HayKM W HM3yYaeMble HMH  MPOOJICMEI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHure OMoJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHWE OUOJIOTUU B
MMPAKTUYECKON JEATCIBHOCTH 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO34MCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK).

Tema 2. 7KuBble cuCcTEeMbI U UX U3YyY€HHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, MAUCKPETHOCTb M IE€JOCTHOCTb,
CI0KHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHusany SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIECTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOMYJISALIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOuochepusiii. Ilpoueccel, npoucxonsdlmue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuenne xuBBIX cucteM. MeToasl Ouosiornyeckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3allvs, MeTaaHanus3. l[lonarue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runote3a. [lonsitie BBIOOPKH M €€ JOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUs pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHd KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Kimetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus Kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOHN KJIETOUHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEYEHBIX aTOMOB, AU(EepeHInanbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBI MHUKPOCKOID,
«HcTopus pa3BUTHSA METOLOB MUKPOCKOIIUNY.

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

IIpakTuyeckass padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saextpodopes, auddepeHIuaIbHoe EeHTPUGYTUPOBAHUE,
I111P)».

Tema 4. Xumuueckasi OpraHu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma u e€ posb Kak pacTBOpPHUTENA, pEareHra, yd4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiuuu. MuHepaabHble BEIlecTBa KJIETKH, UX OHoIornyeckas
poJb. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoi Moiiekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornyeckue Qpynkuun 6enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlutunpl. M'mapodunbsHO-THApOdOOHBIE cBOMcTBa. Kitaccudukanus TunuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIUU B
Kietke. [Jlpyeue wHyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposarue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull cCuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauun

[Toptpetsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHre XUMHUYECKHX JJEMEHTOB B HEXUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «lleproguueckass TabavIia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBOM MOJIEKYJNb», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBD»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHHEe: XUMUYECKAsI MOCYIa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUEe OCJIIKOB C MOMOIIbIO Ka4€CTBEHHBIX
peaKIU».

JlabopaTtopuass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHuecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATIBLHBIE 00pa30BaHUS KIETKH.



Ctpoenne mpokapuoTHIeCcKoi KieTku. KieTounasi cteHka OakTepuil 1 apxen.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemma).  CTpykTypa IJIa3MaTHYeCcKou
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUUHBIA W BTOPHUHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuto3. Dx3o1uTo3. Kiuetounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

Huromnaszma. [{urozons. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYeCKash CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTpoeHHE M (yHKUUHU. B3aumocBs3p
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmapata ['onpmku. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKM:  MHUTOXOHJPUHM,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (PyHKIUMHW MHUTOXOHIpuM u rmuiactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  JIYKApPHUOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue U (PyHKUUU HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynsrit
ueHtp. CrpoeHwe U JBUKEHUE KICYTUKOB W pecHHYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enxku.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HUHTeppa3HOM siipe. JIdyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBL. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHue: CBETOBOM MHKPOCKON, MHUKPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue IIa3MONIM3a W JAEIUIA3MOJU3a B
PACTUTEIbHBIX KIIETKaX».

IIpakTnyeckass  padora  «l3ydyeHue  NOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALNS U AUCCUMIIISILIUS — IBE CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHne AT B
OOMEHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHHU3M JICHCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHbIll omocunmes y baxmepuii. Ceemocodouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBeToBas u TeMHOBas pasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nudHbix (HakTOpoB
Ha CKOpPOCTh (poTocHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpPUN B
nporeccax ouojgoruueckoro okucinenus. Llukinnueckue peakuuu. OKUCIUTENbHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEeHa BeIecTB mnepes; aHadpOOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGoparopnass padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMEeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTtopnas pabora «U3ydyeHue (¢EepMEHTATUBHOTO pacCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus U peaju3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAUICILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresza
onepona (®. XKako0, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomul 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6axkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUITMHCKUE TTPOOIIEMBI.

buoungpopmamuka: unmeepayus u ananuz dorvwiux maccusos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisius. WMutepdaza u Mutos.
Oco0eHHOCTH TpolleccoB, MpoTekalIux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUECKUI) IEPUOIbI UHTEP(DA3HI.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipunnuner perumkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUIIOWIHBIA W
rarionaHbll  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU TPOUCXOJSAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynsuuss murotndeckoro nmkia kiuetku. [Iporpammupyemas KiaeTodHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu kiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu QyHKYUOHUPOBaAHUsSL KIeMKU.

JleMoHCcTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKa JTyKay.

JlabopaTropuass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEenapaTax».

JlabopaTtopHnasi padora «HabmoneHne MuTO3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4acTE MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opraHoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSINAs, OCHOBHas, MexaHumdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U paciofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIbI KUBOTHBIX TKAHEH: 3MUTEIIHAIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PYHKUMHA H
pacIonoKeHUsI TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHbIE OpraHbl pacteHuid. OprasHbl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeKa. DyHKIIMHM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli ¥ BHYTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBW)KEHHWE  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PacTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [luTanue >XKUBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHEnbI
MUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenmesbl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. JIpixanue sxuBOTHBIX. g dy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxxHOoe npixanue. /[pIxarenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISILMM JIETKUX Yy NTUL U
MIIeKonuTaromux. Perynsmus apixanus. JlprxatenabHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla v €€ peryJisiius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. CoOKpaTuTenbHble Bakyoiau. Opranbl BblaesieHus. DuinbTpanus,
CEKpelus U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM W BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOJHEIE.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celekTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PAa3BUTUU CHCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTte ¥ perysinus |y OpramusmoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasagpaxuMocts U peryiasuus y
pactenuii. PocToBble BeniecTBa U UX 3HaYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTJIIeNIbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. be3ycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanbHas peryssanus U SHIOKPUHHAS CUCTEMA >KUBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtaiamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue ctedisy,
«CTpoeHue NHUCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEJET 4YeIoBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHuEe MBIIIIbDY,
«Ammynurer»,  «Kuimieunomnonoctueie», «CxeMa  NHUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CcTpoeHne HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecmeikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIEKOTTUTatomuXx», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, UIJIOKOXKHUX, KUBBIE 3K3E€MIUISIPhl KOMHATHBIX PacTeHHWil, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmaina U OeNKoB Mo 1eHCcTBUEM (HEepMEHTOB, 000PYAOBAHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlabopaTtopHas paGora «/3yueHue TKaHEel KUBOTHBIX).

JlabopaTtopHasi padora «/3yyeHue opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOMXEHHUSA:  I[OYKOBAaHUE,  CIOPYISLUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lomoBble kieTkn, WM rameTtel. Meio3. Craauu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICI
Melo3a W IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKH3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [10JTOBBIE JKENE3bL.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHMS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opodnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIEKOMUTAIOUIMX. 3apOJABIIICBbIE JIUCTKU
(racTpymsinius). 3aKiajKa OpraHOB M TKaHEW U3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHAbHAS WHIYKIIHS).
3aknajka IUTaHAa CTPOEHMSI JKMBOTHOTO KakK pe3ysibTaT HEepapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrnusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBIE mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KMBOTHBIX. bHOJOrMyeckoe 3HAUYEHHE MPAMOrO0 M HENPSIMOTro



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJI0JIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonaoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIJICHBDY,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3BuTne nArymkm», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTEHUN,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <«JKM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKpOMpenaparbl SUIEKIETOK MU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax.

IIpakTuyeckast padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX.

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pa6otel H. K. KonbsuioBa, H. Y. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJuieJIbHbIe TE€HbI, AJIbTEPHATUBHBIE NPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBl ~ TEHETUKH: THOPUAOJOTUYECKHA,  IUTOJOTUUYECKUM,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHoo0pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs IPU3HAKoB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeXyTOUHBIA XapakTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuit 3akoH MeHaens — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporamMeTHbId I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [lonmumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUUYECKUX TMPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUA.
['eHeTHUYECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3aKoH
Mennens», «AHanu3upymooliee CcKpelmuBaHue», «HemomHoe aOMUHUpPOBaHHEY,
«CrerieHHOE HacJeIoBaHWE TPU3HAKOB Yy Jpo30duibl», «l'eHeThka TmoJiay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «KapuoTunm OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUJIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMK CLEIJICHHOTO HACIIEIOBaHUsI MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUS Yy APO30(PHITBD».

IlpakTnueckass pab6ora  «M3ydueHue  pe3ynbTaTOB  JUTHOPHIHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukannonnass U3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(DUKAITMOHHON
W3MEHYHBOCTH.

['eHoTUNMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKOW U3MEHUMBOCTH: KOMOMHATUBHAS, MyTalldOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTHb. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3JaHUU
TCHETUYECKOT0 pa3Ho00pa3us B Mmpe/ieiax OJJTHOr0 BUA.

MyTanmonHass W3MEHYMBOCTh. BuHIBI MyTaluil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBICE MyTallMu. SnepHble U
UTOIUIa3MaTHYeckue myTanuu. CoMaTUYeCKUE U TOJIOBble MyTaluu. IIpuyunHbI
BO3HUKHOBEHHUS MyTalnuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBl.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHo u3MeHunBoctd (H.W. BaBunoB). BHednepHas W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  dNUSCEHEMUYECKUX (HaKmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmuiet u cxeMbl: «Buael  um3MmMeHuMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas U3MECHYHUBOCTHY, «Meios»,
«OmnoagoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUs YeI0BeKay, « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUAIMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduibl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexnyHapoaHas MporpaMma HCCIEIOBAaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001eBaHuUs YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUHN U JICUCHUHA T€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpY»Karolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

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

IIpakTnuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTuKanuss W CEJEKUHUs. 3apOKICHUE CENEKIMH U JIOMECTUKALMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHbIX. CopT, mopoaa, IMTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINU. HcnwiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PannanMOHHBIN U XUMUYECKUW MYyTareHe3 Kak UCTOYHUK MyTalUui y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK 11 moyueHns ucXoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpellliBaHue, WM ayTOopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUJAOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIIMU PACTEHUMN U )KUBOTHBIX. «3e1éHast
PeBOIIOYUAY.

CoxpaHeHUE U U3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUS  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU Pecypcamu CelbCKOXO3AUCTMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX
8 Yensax YAyHueHus Cyuecmayrouux u co30anus Ho8blx nopoo, TUHUL U KPOCCO8, 8
MOM uuUcle C NPpUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NePCneKmu8HbLX MexHON0ULL.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«MeTtoapl cenekiuny, «Otnanénnas Tuopuauzanus», «MyTareHes».

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypcusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOMCTBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpaguimonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX  MPOIYKTOB,
BUHOJEnne. Mukpoouonoruueckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IponsBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.



Kierounasa mHxeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3auss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCcOMHass W Te€HHas WHKEeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbIx JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXEHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI TEHHON NHXKEHEPUU.

Menunuackue ouotexHonoruu. [loctrenomuas mudposas meauiuHa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaiu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KiIeTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOIUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoiauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOJCTBEY, «KiteTouHas nHxkeHepus», «I eHHast HHXKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWINAs IPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne m pa3BUTHE 3BOJIIHMOHHBIX NPEACTABJICHUH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBUHY (BBICOKAst HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
Teopust 3Bomounud. CoBpeMeHHas 3BOJIOUMOHHAsA  OuWojorusd. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXXYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsuust Kak 3JeMEHTapHas €IUHHIA 3BOJOLKH. COBpEMEHHBIE METOMbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitnoepra.

DneMeHTapHbie (aKTOphl (ABUXKYIIME CHJIbI) HBOMIOLMH. MyTalMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTensd. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeticha cenos 6
oonvuiux U manelx  nonynayusx.  Murpauuu.  M3onsuus oMy
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionuii ¢gakrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOLIMKA,  pa3pbIBAOIIMIMA
(nm3pynTuBHbIi). IlonoBoit 0TOOp. BO3HMKHOBEHME W HBONIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBeHHE  MpPUCNOCOOJIEHWH y  opranm3MoB.  Apomopdo3bl U
uanoananrauuu. [lpumepsl npucnocoOieHuit y opraHu3MoB: MOP(OIOTHYECKUE,
dbusnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPOdIBOIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTpUIECKOe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuau3anus). JIMUTenbHOCTh YBOTFOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi 6rMopa3zHo00pa3usi. MUKPOIBOMIONMS U KOSBOIIOIHUS Mapa3uTOB U UX
X0351eB. MexaHn3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaIMUA

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

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYMBOCTHY, «llomynsiuonHas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/Ipmwkymine
CUJIbI 3BOJIIOIUNY, «IKOJIOTMYECKAs] M3OJSLMS TMOMYJAIUN CeBaHCKOU (openny,
«l'eorpadmueckass M30JAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «IlomynsiliMOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«HpycTpualibHbIN MenaHu3M», «KuBble uckonaemsie», «lIokpoBUTEIbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckre anantranun», «lIpucrnocoONEeHHOCT, OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BuAa B
npupose», «Crnocodrsl BUgooOpazoBaHus», «l'eorpaduueckoe BuI000pa3oBaHuE
TPEX BUAOB JaHABIIIEH», «IKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pacTeHuit», «KamyctHo-peneunblii ruopu.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpa30BaBIIMXCS
Pa3JIMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BplsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnass  paGora  «lIpucmocoOneHuss  OpraHu3smMOB M UX
OTHOCHUTEJbHAs LIEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHUE BHUIOB MO MOpP(OIOrHIecCKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJironus 1 €€ pe3yJabTaThl

MeTtonbl  M3ydeHUsS MaKpOlIBOMIOIMHU. [lajmeoHTONOrMYECKHEe  METO[IbI
u3yueHus HBomrouuu. llepexomubie ¢GopmMbl M (QUIOTCHETHYECKUE PSAbI
OpTaHU3MOB.

buoreorpadudeckue meTonsl uzydeHus: sBomtonuu. CpaBHeHUE QIIOpHI H
dbayHbl MaTepuKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHJEMUKHU U PEITUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
IBONIIOLMHU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mre 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOLMH. [IpuHyun cmenvt yHKyui.
HeobOpatumocTs 3BomtonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
HBOJIFOLIU Y.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnunpl u cxeMbl: «OUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Pununodurtsr»y,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOpPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YEJOBEKa M IMIUMIaH3e», «lJaBHBIE
HaIpaBJICHUS 3BOJIIOIUNY, «OO0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE onbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIIOLIUM. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnonuMepoB U3 MoHoMmepoB. KoanepsarHas rumoresa A. M.
Omnapwuna, TMoTe3a nepBuyHOro Oyipona JIx. XomnaeitHa, TeHeTUYECKasi TUTOTe3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emumn U MeroAsl €€ wu3zydeHus. lckomaemple OpraHU4ecKue
octaTkd. ['eoxpoHosoruss u e€ wMeronapl. OTHOCUTENbHass U aOCOIIOTHAs
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3Pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCcOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE LBETKOBBIX
pPaCcTCHUM.

OCHOBHBIC 3Talbl ABOJIONHUHM >KUBOTHOTO Mupa. OCHOBHBIC apoMOpPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntui. [lpunnun kimrodeBoro apomopdosza. OcBoeHHe OEClO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasutne ku3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaifHo30¥. OOm@as xapakTepucThka KiuMara U
reoJoru4yeckux mnpoueccoB. [losiBIeHME M pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieoOpa3oBaHue: €ro ycloBUs U BJIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tacrep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Munnep, I'. IOpnu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMIOUUM»,  «['€OXpOHOJIOrMYECKass  IIKaJIay,
«HauanpHble 3Tanbl OPraHUYECKON IBONIONUNY, «CXxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[IBETKOBBIX pacTeHUui», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimmue», «KumedHomnomocTHbIeY,
«IInockue 4EPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHe )XU3HU B MMPOTEPO3OMCKOU 3pe», «Pa3BuTue XKu3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HACEKOMBIX, BJIAKHBIE MPENApaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MopaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHut0 abMOT€HHOIO CHHTE3a OPraHUYECKUX COETMHEHHUI B
NEPBUYHOI aTMOchepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEM CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «3yueHre oCOOEHHOCTEM CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOIIOJIOT U H.

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

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTopbl) aHTPONOreHe3a: OUOJIOrHYecKue, COllualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJAMM AHTpOIOreHe3a. PaHHHME 4YeoBEKOOOpa3Hble 00€3bsSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTHBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJie. ABCTpaONUTEKU — JBYHOTHE MpEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIFOJAEH
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuii —  0OMME  MpPENIoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpTalbCKUN
Kak BHJ JIIOJEH XOJOJHOTO KiMMara. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamu Adpuku.
[TaneoreneTrka 1 NajseoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSIMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHsatne o pace. bonpmme pacel: €BponeougHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpYXKAroUIeH Cpeabl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS M MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. bruoconnaneHble HCCIEeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. {apBun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJ0oTrunY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bAHb, «CKeleT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYILIUE CUIIBI aHTPONOT€HE3a», « DBOJIOLIMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwli», «YenoBek
IPAMOXOAAIIMIY, «JleHucoBckui uyenoBek» «Heanaepraneup», «KpoMaHbOHIBD,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUN YEJTOBEKA», «Pachl yenoBeka.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPEeJAMETOB MaTepHUAIbHOM
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMM CIOKETAMHM TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
gyeperna 4YejgoBeKa M 4epera I[IMMIIAH3€, MOJENb KUCTU 4YEJIOBEKa M KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxosorusi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3BuTue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. Cesepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. [loneBbie HaOmMOAECHUA. DKCIEPUMEHTHI B HIKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUH. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3E€HM YENOBEYECTBA € NpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pa3zgensr skomorum», «Meroasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbD».

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX naenctus. Kiaccupukanms
HKOJIOTUYECKUX (PAaKTOpPOB: abUOTHUECKHE, OMOTUYECKUE, aHTpororeHHslie. Oomue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHuil K
HoJIepKaHuIo0 BoJHOTo OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3uKO-xuMUYecKue
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3sMoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemnHue W BHyTpeHHUE pUTMBIL. CyTOYHbBIE H
roJu4yHble PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble pOpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHBIC (HOPMBI JKUBOTHBIX: THIAPOOWOHTHI,
re0OUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuupbl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIC», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHUS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «Llenun
NUTaHUS, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuul CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaMm, Kcepoputam, mMe30(puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMHA KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapuv M KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HMU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnasi paGora «BpisiBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rust BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKux 6ApbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiuid. OCHOBHBIE TIOKa3aTeIM MOMYJAIUU: YHUCIEHHOCTb, ILUIOTHOCTD,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyssinuud. OUeHKa YUCIEHHOCTU MOIYJISIIHH.
JvHaMmuka monyisiuud U €€ peryyianus. bHOTHYeCKUi MOTEHUHAN TMOMYJISIIUU.
MopaenupoBaHue JUHAMUKA NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTHYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS WU MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «IDKOJOTHYECKUE XapaKTEPUCTUKU TMOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mHomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopnass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus co00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMu B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopoT BelIEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  dAKOCUCTEMbl. buoMacca W mpoayKuws.
DKOJOTHYECKUE TUPaMU/IbI YK CEN, OMOMAacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrE€HHbIE BO3JCHCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oxeanog. Ixocucmemvl MyHOp, 1€Co8, CMmeneu, nyCmbitb.

AHTpONOre€HHBIE 3KOCUCTEMBI. ArposkocucteMa. ArpoueHos. Pasznmnuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHNE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
aKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpoBanuu skocucmem. IlepeHOC PHEPIHUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTAaHU3MOB, MOIMYJISLUN U IKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3GepA3HEHULl PA3HbIX munos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20  8030€UCMEUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocHCTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYIIBl OPTaHU3MOB B 3KOCHCTeMe», «KpyroBopoT BemIeCTB B 3KOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKass MTUPAMHIA YUCEID,
«IKonoruyeckas mupamMuia OMOMaCChly, «IKOJOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykieccus», «BoccTaHoBleHHE jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «I[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOdapuu KyJIbTypHBIX U TIMKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIEIb
IKOCHCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi paGora «M3ydenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX)).

IKCKYypcHsi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€JIbHUK, Ha CYXOJO0JIbHBINA UM TIOUMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha MMojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TIE€ CYIIECTBYET WIIH
CyILECTBOBaJIA kKM3Hb. PazBuTHe npeacrasieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOC(hEephl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio6anbHON 3KOoCcUCTeMBI. JMHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOPhs. Kinmar, pacTUTeNbHbIN 1 >KUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

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

Tabmuupbl 1 cxembl: «I'eocdepsl 3emmm», «KpyroBopor azora B mNpuUpoie»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HOpUPOIE»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cyminy», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
aecy, «Cremnby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHre Bo3AymHOW cpenpl. OXxpaHa Bo3ayxa. 3arps3HEHHC
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/ICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
pPaCTUTEILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOIBIL.
Kpacasie xHuru. OcobGo oxpansembie mpupoansie Ttepputopuu (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UYEJIOBEUECTBA W MPUPOJIBI.
PanmonanpHO€  TPUPOJOMNONIL30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butne METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNnocoOHot aHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHOBb



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCTNEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTCHWNW M JKUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOy4arolmMuMHUCs MPOrpaMM CpeaHero oOlmiero o0pa3oBaHUs: JIMYHOCTHEIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOrPaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABJIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rpakIaHCKON MJACHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOONpPEACNCHUIO, Haluuue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW M MCTOPHUYECKUX TPAIUIUN pPA3BUTHS OHUOJIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOACTBOBATHCS B CBOEH
JEATEeIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMM, TPHUCYIIUMU CHUCTEME
OMONOTUYECKOTO  00pa3OBaHUs, Haauyue NPAa8oOCO3HAHUS  DKOJIOTHUUECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIE TIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI MO OWOJIOTHUU JTOCTUTAIOTCS
B E€IUHCTBE Y4YeOHOW U BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TIpOllecCaM CaMOMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHUS BHYTPEHHEH TMO3MUIMU JIMYHOCTH, MMATPUOTU3MA U
YBaKEHHS K 3aKOHY U TMPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIIUSAIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUsI ydeOHOoro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS



chOpMHPOBAaHHOW BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIlM{, TO3WTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PacHIUpEHHE >KH3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHcKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTA IPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpau, cBOO PoauHy, CBOM SI3BIK U KYJBTYpPY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHNE K MPUPOJTHOMY HACIICAUIO U AMSITHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YETIOBEKA U COBPEMEHHOTO OOIIECTBA;

unelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIyXXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE IYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEIACHMUS;



CHOCOOHOCTh OILIGHHMBATh CUTYAllMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPATHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOr0O OyAYyLIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3/JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHATUS LIEHHOCTEH CEMEMHOW >KM3HM B COOTBETCTBHH C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

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

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

5) ¢usnuyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJIBLHOIO 0JIaronoJayyns:

MOHMMAaHUE U peainu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM W OTHAbIXa, pEryspHas Quznyeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpeHUS);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AKTHUBHOHM JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIbHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYyIO JAEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpophecCUOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIEC TIJIaHbL;

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

7) 3KOJIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIlECTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJIEACTBUNA ISt
OKPYKAIOIIEU CPEBI;



OCO3HaHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM U MyTell ux
pEeLIeHHS;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OHOJIOTHUU
3HaHWS W YMEHMSI MpU PELICHUU NpoOJeM, CBSA3AHHBIX C PAlMOHAIBHBIM
IPUPOJIONIOIb30BAaHUEM  (COOJIIO/IEHUME  TpaBMJI  IIOBEIEHUS B  NPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHUJOB,
aKOocucTeM, orochepsr);

AKTUBHOE HENpUATUE JCHCTBUM, NPUHOCIIIUX Bpel  OKpY’Karouen
IPUPOJIHON cpele, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTHUUYECKUE
HOCJIEACTBUSI IPEANIPUHUMAEMBIX JIEHCTBUHN U MPEAOTBpAILATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOT0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCSI MU B NO3HABATEJIbHON, KOMMYHUKAaTUBHOW M COLIMAJIBLHOU
IPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKOMN AESITEIbHOCTH 3KOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuu(puKk OHUOJNOTMM KakK HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOIO MBIIUIEHUS, CO3/JaHUU II€JIOCTHOTO
OpEJCTaBICHUS 00 OKpYXaloIleM MHUpPE KaKk O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOIIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/1aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh pPECypcHble  MPOOJIEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00ATBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPHUPOJHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUX 3HAHUM B LEJAX
MOBBIIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
pU U3y4eHUH OUOJIOTHY;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHU, UCIHOJIb3yEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIsS aHalu3a |



OOBSICHEHHSI SIBIECHUIN OKPYXKAIOIIETO MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LEJIBIO MTOJTYyYEHMS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelIeHns Ipo0JIeM B PEANIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO NESITEIbHOCT NHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHMW MO OHOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMMU.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbie Pe3yabTaThl OCBOCHMS y4eOHOTO mnpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYarOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa M CHEeUU(PUKY METOJ0B IIO3HAHMUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIOBaHWE,  HAOJIOJICHHE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYrue);
yHUBEpCaJIbHbIC ydeOHBIC JAcicTBUS (ITO3HABaTeIbHbIC, KOMMYHHUKATHBHBIC,

PETYISTUBHEBIE), 00ecIreynBaroIIne dbopmupoBaHue (yHKIHOHATBHOM
IPaMOTHOCTH W  COIMAJIbHOW KOMIIETEHIMU OOyYarouuxcsi; CIOCOOHOCTh
oOyuarommxcs UCIIOJIb30BATh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKNE 3HAHMSI W  YHUBEpPCaJbHbIE y4eOHbIE JEUCTBUS B
II03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpEIHEr0o OOIIEero
oOpazoBaHus y oOy4aromerocss OyayT cpOpMUPOBaHbI TO3HABATEIbHBIC
yHUBEpCaIbHbIC yUeOHbIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAJIbHbIC YICOHBIC
JIEUCTBUS, PETYJISTUBHbIC YyHHUBEpCAIbHBIC YYE€OHBIE JCHCTBUS, COBMECTHAs
NeSATEeIbHOCTD.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBaaneHue YHHUBEPCAJIbLHbIMH yueOHBIMU NMO3HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JIorMYecKHue AelicTBUA:

CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBITUICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIIacCU(UKAIIUK, 000OIICHHUS ), PACKPBIBATh CMBICIT



OMOJOTMYECKUX MOHATHH (BBIAEIATh UX XapAKTEPHbIE MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMUYECKHUE MOHATUS JUIs 00bACHEHUS (PAKTOB U SIBICHUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLUIEHUU B M3yYa€MbIX OMOJOTMYECKHX OOBEKTaX, a
TaKK€  NPOTUBOPEYMI  Pa3HOrO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH pELIEeHHUs NpoOJeMbl C YYETOM aHaIU3a HUMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPAMHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBUAX  PEAJIbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TIPH PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIbHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJI30BaTh PAa3JIMYHbIE BUJIBI JACSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepIpEeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COLMAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJeTh HAYYHOU TEPMHHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh ApryMEHThl AJi1 JO0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;



OCYILECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeNCTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh MEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEAEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NpEJIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTO
nocoOusl, HAy4YHO-IOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UpOBATH
uHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyIMpoOBaTh 3aMpOChl U NPUMEHATH PA3JIMYHBIE METOJBI MIPHU MOUCKE U
otbope Ouosorndeckoi mHMOpMaluu, HEOOXOAUMOM JIJIsi BBIIOJHEHUSI YUEOHBIX
3ajay;

NpUOOpETaTh OMBIT KMCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  HpeICTaBIICHUS
ononornyeckod uHpopmauu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
¥ JIpyroe);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ouonornyeckod HHPOpMALMEH: TPUMEHATh XHUMHYEcKue, (Qusnueckue u
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  pAacloO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgBiaeHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01enue:

OCYILECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOaJibHblEe CpEJCTBa OOIICHMs, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;



BIAJCTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBHSI, TIOHUMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIEHNUE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeJIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJIECHCTBUSA MPU PEIlICHUN y4eOHOH 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBHM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

NPUHUMATh I€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHUIO: COCTaBIISATh IUJIaH JCHCTBUH,
pacmpeieniarbh pojau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
00U pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TO3UIUA HOBHU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJISITh O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

1) camoopranuzaums:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS [JIS BBIABICHUS TPOOIEM U UX
pEIICHUS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIICHHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENbHO OCYILIECTBIIATh MO3HABATEIBHYIO NI€SATEIbHOCTD, BBIABISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTElbHON
NEATSTLHOCTH U KU3HCHHBIX CUTYaIIHSX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS NpoOJieMbl € YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUM;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYAUINH B
pasHbBIX O0JAaCTAX 3HAHWM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JeTh HABBIKAMU  TO3HABAaTEJbHOM  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQUIEKCUM NJIsl OLEHKU CUTyalluu, BbIOOpPA
BEPHOT'O PEILLIECHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS M0 HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBhl JPYIMX IIPpH AHAINU3E pE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pU AaHAIHU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIE pE3yNbTaTBl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npopuapHOro  o0yueHuss  oOydaromuxcss — Owosormd. OHM  BKJIIOYAIOT:
cnenuduyeckue st OMOJOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX Y4€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBbIX cuTyauusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaMm U3y4eHusl.

[IpenMeTHbIE pe3yibTaThl OCBOCHUs ydueOHOro mpeamera «buosorus» B 10
Kacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  PEIICHHH TpolJieM  paruoOHaILHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUMCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;



BJIQJICHHE CHUCTEMON OWOJIOTMYECKUX 3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJAraronme OWOJIOrMYecKre TEPMHUHBI M TOHSATHS (PKU3Hb, KIIETKa,
OpraHu3M, MeTab0JIM3M, TIOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xknerounas Teopus T. llIanna, M. Illneinena, P. BupxoBa, xpomocomHast Teopus
HacnenctBeHHocTH T. Moprana), yuyenuss (H. W. BaBumoBa — o 1meHTpax
MHOTrooOpa3usi U  MPOUCXOXKIAEHUS  KYJbTYpPHBIX  PAcTEHUM),  3aKOHBI
(ennHOOOpa3usl MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIICHUS], YUCTOThI TaMerT,
HE3aBUCUMOrO HacinenoBanuss [. MeHaens, TrOMOJOTHYECKUX PSANOB B
HacJIeICTBEHHON N3MEHUYUBOCTH H. . Basuiosa), MIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIAJCHUE OCHOBHBIMH METOAAMH HAy4YHOI'O IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB (OMHMCAaHUE, W3MEpPEHHUE,
HaOJII0/IEHUE, SKCIIEPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuil, r(puOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTE€HUMW, >KUBOTHBIX, YEJIOBEKA, IIPOLIECCOB IKU3HEAEITEIBHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
IPOLIECCOB: 0OMEHa BeHlecTB (MeTaboan3M), NPEBPALLEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U rerepoTpoPHOro TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenesa, SMOpHOreHesa, noCcTIMOPHOHAIBLHOTO Pa3BUTHA,
pa3MHOXKEHUS,  WHIUBUAYaJIbHOIO  pa3BUTHS  opraHu3Ma  (OHTOIE€HE3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABJIMBATH B3aUMOCBS3M MEXKIy OpraHOMJAaMH KIETKH U HX
(GYHKUMSIMH, CTPOEHHEM KJIETOK pa3HbIX TKAaHEM M UX QYHKUUSAMHU, MEXIY
opraHamMy M CHCTEMaMu OpraHOB Yy pPAacTEHWH, JKMBOTHBIX M 4YEJIOBEKAa M MX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB M HMX (QYHKIHMSIMH, MEXIy >STanamu
oOMEHa BEIIECTB, ATaraMy KJIETOYHOIO IUKJIA U KU3HEHHBIX UKIJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTUNIOM M (DEHOTUIIOM, (PEHOTHUIIOM U
(dhaxkTOopamu cpebl OOUTaHUS;

YMEHUE BBISIBIATh OTIMYMUTENIBHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIs JOKAa3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBISATH TPUUUHHO-CIICICTBEHHBIE
CBSI3U MEXAY UCCIIETyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBO/Ibl M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;



YMEHHE BBIMOIHATH J1a0OpaTOpHbIE M MpPaKTHUYECKHE paboThl, COOIIOAAThH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPATH HX OSKCIEPUMEHTAIBHBIMU
cpeacTBaMu, (GOPMYIHPYs LeNb HWCCIEIOBAHUS, AHAIU3UPOBATHh IOIyUYCHHBIC
pe3yIbTaThl U AENaTh BHIBOJIBL;

yYMEHHUE y4acTBOBaTh B Yy4eOHO-HCCIIEZOBATENILCKOM paboTe mo OuoJorud,
OKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJyYE€HHBIE  pPE3ylbTaThl HAa  YYCHHYECKHX

KOH(EPEHITUSX;
YMCHHE OIICHUBATh JITHUYECKHE AaCIeKThl COBPEMEHHBIX HCCIICJIOBAaHUN B
obmacth  OWONOTMM W MEIWIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOIOTBOPEHHE, HANPABIEHHOE M3MEHEHHE I'€HOMAa M CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiedl mpodeccuoHambHON
JIEATEIIBHOCTH B 00JIaCTH OMOJIOTMH, MEIUILIMHBI, OMOTEXHOJIOTUH, BETECpUHAPUH,
CEJIbCKOTO XO03SCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIiAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPABJIEHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Npodeccuu 1
OpOAODKEHHE OHOJIOTMYECKOTO 00pa30BaHUSl B OpraHM3alUsaX CpPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIEr0 00pa30BaHUs.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
Kjlacce JOJKHBI OTPaXKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MeCT€ U poJu OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHUHBl MHpaA, B MO3HAHUM 3aKOHOB MPUPOABI U PEIICHHH SKOJIOTMYECKHX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHWH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIONL30BaHUs, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOILEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OHMOJIOTHH,

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKMX 3HAaHUW, KOTOpas BKJIIOYAET
ONpEJENeHUs] M TOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpPUU
(aBomroniionHas teopust Y. J[apBuHa, CUHTETUYECKAsT TEOPUS IBOJIIOIUH), YICHUS
(A. H. CeBepuioBa — 0 myTsX U HampasieHuUsx 3Boatouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bopa), npaBuna (munumyma HO. JluOuxa,
HKOJIOTMYECKON NUpaMuIbl 3HEpPruM), rumnore3bl (runore3a «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJETh  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM



(ommcanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CTIOCOO0aMH BBISIBJICHUS H
OIICHKH aHTPOIIOTCHHBIX HM3MEHEHU B IPUPO/IE;

YMEHHUE BBIJICIATh CYIIECTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIIEHO30B,
PKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJITONaTPUYECKOTrO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIMSHUS IBIDKYIITUX CHJI SBOJIONUNA HA TeHO(MOH]T TOMYJISINH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHWMs, YepeOBaHUS HAIIPaBICHUMN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIaMU aHTPOIIOreHe3a, KOMIIOHEHTAaMHU PAa3JIMYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHus, a0MOTHYECKUX U OMOTHYECKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIS JOKa3aTeIhCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTo00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UCTIOBEUYCCTRA;

YMEHHUE pemaTh OMOJOTHISCKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXJTY UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBJICHUSIMHU, J1€J1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrtBamu, GOpMYIHpPYs 1EJb HCCIEIOBAHUS, aHAJTU3UPOBATH MOIYUYCHHBIC
pE3yNbTAThI U JIeNIaTh BHIBOIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TIPEACTaBIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  YYEHWYECKHX
KOH(epeHIusXx;

yYMEHUE OIEHWBATh THUIOTE3bl M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YETOBEKA
U YEIIOBEYCCKUX pac, O MPUYMHAX, MOCICICTBUIX M CIOC00axX MPeaoTBpAICHUSI
rJ100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccruoHaIbHOU
NESATEeTLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHUU, TPUPOIOTIONH30BAHMSI, MEAUIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBINIUICHHOCTH, YTJYyOJIATh TO03HABATENLHBIH WHTEpPEC, HaIpaBJICHHBIM Ha



OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  mMpodeccun U MPOJOIDKEHHE
OMOJIOTMUYECKOT0 00pa30BaHusl B OPraHU3ALMIX CPEAHETO MPOGECCHOHATIBLHOTO U
BEICIIIETO 0Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmenoBanue KoanuecTBo 4yacoB
n/ paspesoButeM  Bcer  Kourpoubn IlpakTHYecK JuekTpoHHbIe (LM (pPoBHIE) 00pa3oBaTebHbIE PeCYPChI
n MporpaMmMal 0 ble padoThI ue padoTbl
https://lesson.edu.ru/my-school/lesson/5¢523154-8bfa-4fdf-bdf8-
1 buonorus kak | fb62770d3862?backUrl=https://urok.apkpro.ru/
HayKa token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694
https://lesson.edu.ru/my-school/lesson/15bc113d-cab1-4730-8ca3-
) ’KuBbie cucTeMbl ’ 8¢3862e30f75?backUrl=https://urok.apkpro.ru/
U UX U3YyYEHUE token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694
https://lesson.edu.ru/my-school/lesson/4e8bScdb-f414-40a6-9aed-
3 buonorus ’ 05 638dd73a0475?backUrl=https://urok.apkpro.ru/
KJIETKU ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632actf9035¢
32a694
X https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-
HUMHUYECKast
4 opranmzaLms 10 1 27a76afed81b?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
IICTKH 322694
https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
5 Ctpoenue u 2 1 1 3de0a656¢f42 ?backUrl=https://urok.apkpro.ru/
(GYHKIINH KJIETKH token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act9035¢
32a694
OO6meH BeniecTs https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4¢35-9168-
6 U IIpEBpaILCHUE 9 1 ceeadSel24e55?backUrl=https://urok.apkpro.ru/

DHEPIUHU B
KJIETKE

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694




10

11

12

13

HacnencrtBennas
uHpopManus u
peanuszanus €€ B
KJIETKE

KusaenHrin
UK KJIIETKU

Crpoenue u

byHKIIUN
OpPTaHU3MOB

PasmHoxxeHune u
pasBUTHE
OpraHu3MOB

I'eneTuka —
Hayka o
HacJIeJICTBEHHOC
TH U
N3MEHUYNBOCTH
OpTraHU3MOB

3aKOHOMEPHOCT
u
HaCJIEJICTBEHHOC
TH

3aKOHOMEPHOCT
1 U3MCHYUBOCTU

17

0.5

1.5

1.5

0.5

https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-
823f126b73d0?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694

https://lesson.edu.ru/my-school/lesson/a494c3cb-b7¢c7-4815-b7al-
155c¢7245fdbf?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694

https://lesson.edu.ru/my-school/lesson/f6d39de3-49b3-415f-ab6de-
b61e1484b48f?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694

https://lesson.edu.ru/my-school/lesson/44d23e03-5225-4e6f-a455-
559e9d843db9?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632actf9035¢
32a694

https://lesson.edu.ru/my-school/lesson/8088b7fa-1bac-4c85-9905-
a91d41ed37f8?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act9035¢
32a694

https://lesson.edu.ru/my-school/lesson/da2765cd-a327-4526-bef3-

Teccle3cd9c4 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694

https://lesson.edu.ru/my-school/lesson/e1564a9¢-0f9¢-4060-abd6-
435067cec14d?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
322694




https://lesson.edu.ru/my-school/lesson/bb1da599-4162-44bb-b97d-
14 I'eneTuka 3 05 8e7165598966?backUrl=https://urok.apkpro.ru/
qeJIoBeKa ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694
https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-a48a-
15 Cenexuus 4 1 840d20ce0270?backUrl=https://urok.apkpro.ru/
OpraHu3MoOB token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632acf9035¢
32a694
buorexnonorus
16 U CUHTETUYECKAA 4
ouosorus
P
17 €3epBHOE
BpeMs
OBIIEE
KOJIMYECTBO
102 13
YACOB I10

I[TPOTPAMME




11 KJIACC

Ne HauMenoBanue | KoJm4iecTBo yacoB
n/ pa3esioB U TeM Becer  Konrpoabn IlpakTHYecK JuiekTpoHHbIE (UG pPOBbIe) 00pa3oBaTeIbHbIE PeCYPChl
n MporpaMmMabl 0 ble padoThI ue padoTbl
3apokJIeHUE U
A3BHTHE https://lesson.edu.ru/my-school/lesson/08680ea9-24b5-4073-9c88-
1 P 4 78991a88f00c ?backUrl=https://urok.apkpro.ru/

IBOMIOUHOMHRIX token=00d3c187bded0129a346af21affaaade375b1c38cf3d61632acf9035

MPEICTABICHUN B 322694

Ouosoruu —
https://lesson.edu.ru/my-school/lesson/85e¢9b260-0018-458a-9¢76-

) Mukpo3BOIIOIUS 13 1 ) 286103e5af16?backUrl=https://urok.apkpro.ru/

U e€ pe3yNbTaThl token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act9035
c32a694
https://lesson.edu.ru/my-school/lesson/85e9b260-0018-458a-9¢76-

3 MakposBosnronus 6 286103e5af16?backUrl=https://urok.apkpro.ru/

U e€ pe3yNbTaThl token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632actf9035
c32a694
https://lesson.edu.ru/my-school/lesson/9ec4c3a8-5763-40ed-b127-

IIpoucxoxnenue

4 S 14 1 15 2e1b849c4222?backUrl=https://urok.apkpro.ru/
p ) token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632act9035

’KU3HU Ha 3emiie
c32a694
https://lesson.edu.ru/my-school/lesson/dd16ac23-fddb-4c08-a329-

[Tpoucxoxnenue

5 YeIOBEKA — 10 1 6de2fal01073?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act9035

AHTPOIIOTEHES 322694

OKoorus — https://lesson.edu.ru/my-school/lesson/7b5d33d5-1ctb-47db-807e-

6 HayKa o 3 05 8592819110ee?backUrl=https://urok.apkpro.ru/
B3aUMOOTHOIIIEHU ’ token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035

AX OpraHu3MoOB U

c32a694




[TPO'PAMME

HAJIOPTaHU3MEHH
BIX CUCTEM C
OKpYyKaroleun
cpenoi
https://lesson.edu.ru/my-school/lesson/05e¢291c0-7a9¢-47f1-b47b-
7 OpranusMmsbl 1 9 15 1fdfe35400ed ?backUrl=https://urok.apkpro.ru/
cpela oOuTaHus ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035
c32a694
)
g KOJIOT U BIiI'I[OB g 0.5
Y MIOIYJISALUAN
Okonorus https://lesson.edu.ru/my-school/lesson/e24d7ba7-de89-4373-8b70-
9 COOOILIECTB. 12 0.5 9771d8e0da5c?backUrl=https://urok.apkpro.ru/
DKOJIOTHUYECKHUE ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035
CHCTEMBI c32a694
B https://lesson.edu.ru/my-school/lesson/1a9cc5eb-5f59-447a-93b2-
nocdepa —
10 6 6 73ab470d8568 ?backUrl=https://urok.apkpro.ru/
FIobaIbHad token=00d3c187bded0129a346af2 1 affaa6a9e375b1c38cf3d61632acf9035
IKOCHCTEMA
c32a694
q https://lesson.edu.ru/my-school/lesson/8cc24f48-8636-4a51-aa94-
€JI0BEK U
11 OKDVIKAIOLLAS 6 126651e54ccc?backUrl=https://urok.apkpro.ru/
Py m token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632actf9035
cpena 322694
12 PeszepBHOE Bpems 7
OBIIEE
KOJIMYECTBO
102 7.5
YACOB I10




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaudecTBo 4acoB
Ne Hara
KonTpoanb IpakTnuec
n/  Tema ypoka Bce H3yYeH  JJIeKTpPOHHbIe LM poBbIe 00pa3oBaTebHbIC PeCYPChl
u ro HbIE Kue st
padoThI padoThI

buomnorus xkax
https://lesson.edu.ru/my-school/lesson/5¢523154-8bfa-4fdf-bdf8-

KOMILIEKCHAas

1 HAVKA 1 KAK 98CTE 1 fb62770d3862?backUrl=https://urok.apkpro.ru/
YK token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632

COBPCMCHHOT'O acf9035¢32a694

oO1ecTna
https://lesson.edu.ru/my-school/lesson/4e8b5cdb-f414-40a6-9aed-

) JKusBrnle cucteMbl 1 | 638dd73a0475 ?backUrl=https://urok.apkpro.ru/

UX CBOMCTBa token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035c¢32a694
https://lesson.edu.ru/my-school/lesson/15bc113d-cab1-4730-

YpoBHeBas

3 - | 8ca3-8c3862e30f75 ?backUrl=https://urok.apkpro.ru/
p 1 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632

KHBBIX CHCTCM acf9035¢32a694

Hcropus https://lesson.edu.ru/my-school/lesson/070c3e1b-ed0e-4857 -

4 OTKPBITUA U | 8bbe-d5758b8ba098?backUrl=https://urok.apkpro.ru/

M3YUYCHUS KIIETKH. token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632

Knetounas Teopus acf9035¢32a694

MeTtoasl

. https://lesson.edu.ru/my-school/lesson/5¢523154-8bfa-4fdf-bdf8-

MOJIEKYJISIPHOU U

. fb62770d3862?backUrl=https://urok.apkpro.ru/
5 KJIETOYHOH 1 0.5
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
Oronoruy. acf9035c32a694
[IpakTnueckas




pabora «3yuenue
METOZIOB
KJICTOYHOU
Oonooruu
(xpomarorpadus,
anexTpodopes,
muddepeHnmranba
oe
ueHTpudyrupoBaH
ue, [1L[P)»

XUMHAYECKUH
COCTaB KJIETKU

MuHepanbHbie
BEILECTBA KIIETKH,
ux Ouonoruyeckas
poib

https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-
81b5-27a76afed81b?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

Oprannueckue
BEIECTBA KJIETKH
— Oenku.

JlaboparopHas https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4¢47-8760-
pabota 05 2a9e2f77c¢89cbackUrl=https://urok.apkpro.ru/

«OOHapyxeHne ’ token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
0OEJIKOB C acf9035¢32a694

IIOMOIIBIO

Ka4€CTBEHHBIX

peaKuuii»

CBoiicTBa, https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4¢c47-8760-




KJIaccuuKanus u
¢byHKIMN O6€IKOB

2a9e2{77¢89c¢backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

Opranunueckue

https://lesson.edu.ru/my-school/lesson/7248ccfd-3595-44e2-9ead-
al5ec719c¢673backUrl=https://urok.apkpro.ru/

10" | BemecTBa KieTky token=00d3c187bded0129a346af2 1affaa6a9e375b1c38¢3d61632
— YTJICBOZBI acf9035¢32a694
0 https://lesson.edu.ru/my-school/lesson/7248ccfd-3595-44e2-9ead-
praHu4YeCcKue
1 T — al5ec719c¢673backUrl=https://urok.apkpro.ru/
m T token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
— JIUIHABL acf9035¢32a694
Hyxnennosbie
kucnotsl. JJHK n
PHK.
JlaboparopHnast
paGota https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-
12 Jeen A 05 9b17-45¢9608fa382 ?backUrl=https://urok.apkpro.ru/
celieaoBatme : token=00d3c187bded0129a346af2 1 affaa6a9e375b1c38cf3d61632
HYKICHHOBBIX acf9035¢32a694
KHCIIOT,
BBIJIEJIEHHBIX U3
KJIETOK Pa3JIMYHbIX
OpPraHu3MOBY
Crpoenue u
https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-
¢dbyakuu ATO.
13 Tipyrue 9b17-45¢9608fa382 ?backUrl=https://urok.apkpro.ru/
pyr token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
HYKIICO3HATPUPOC acf9035¢32a694
¢atel (HTD)
CexBeHHpPOBaHUE https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-
14 JAHK. Metoast 9b17-45¢9608fa382backUrl=https://urok.apkpro.ru/

TCHOMHKHU,

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632




acf9035¢32a694

TPAaHCKPUIITOMUKH
, IPOTEOMHUKHU
https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-
15 KonTposnbnas 9b17-45¢9608fa382 ?backUrl=https://urok.apkpro.ru/
paborta token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
T https://lesson.edu.ru/my-school/lesson/a9152604-585b-4bf9-
WGl KJIETOK.
16 ThOKADHOTHIECKA 923¢-d6a9d6847d3f?backUrl=https://urok.apkpro.ru/
pokap token=00d3c187bded0129a346af2 1affaa6a9e375b1c38cf3d61632
A KJIeTka acf9035¢32a694
Crpoenue
3YKapUOTHYECKOU
KJICTKH. https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
17 [Ipaktrueckas 05 3de0a656cf42?backUrl=https://urok.apkpro.ru/
pabota «3ydyeHnue ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
CBOICTB acf9035¢32a694
KJIETOYHOU
MeMOpaHbI»
https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
18 IToBepXHOCTHBIN 3de0a656cf42 ?backUrl=https://urok.apkpro.ru/
amnmapar KJIETKU token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
OnHomeMOpaHHbIE
OpPraHOU/IbI
KJIICTKH. https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
19 [IpakTrnueckas 0.5 3de0a656¢f42 ?backUrl=https://urok.apkpro.ru/

pabota «3yuyenue
JABUMKCHU S
IIUTOIJIa3MBI B
PACTUTCIILHBIX

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694




KJIICTKax»

[TonyaBTOHOMHBIE
OPTraHOW/IbI
KJICTKM:
MUTOXOH/IPUH,
JacTUABL. https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
20 Jlaboparopuast 0.5 3de0a656cf42?backUrl=https://urok.apkpro.ru/
pabora token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632
«HccrenoBanue acf9035¢32a694
IJ1a3MOJIN3a U
JIeTIJIa3MOJIn3a B
PaCTUTENBHBIX
KJIETKaX»
HemeMOGpanHbIe https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
3de0a656c¢f42?backUrl=https://urok.apkpro.ru/
21 OpPraHOU/IbI
token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632
et acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4c70-9f41-
2 Crpoenue u 1270516b7af1 ?backUrl=https://urok.apkpro.ru/
byHKIUY siapa token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632
acf9035¢32a694
CpaBHHTENBHAS
XapaKTEPUCTHKA
KJIETOK DYKApHOT.
3 JlaGopaTopHas 0.5

pabota «M3ydyenue
CTPOEHHUS KIIETOK
pa3IMYHbIX
OpPTraHU3MOB»




24

Accummianus u
TUCCUMMUJIISIIUS —
JIBE CTOPOHBI
MeTaboliu3Ma.
Tunel oOMeHa
BEIIECTB.
JlaGopaTopHas
pabora «3yuyenue
KaTaJTuTHYeCKON
AKTUBHOCTH
¢bepmeHTOB (Ha
IpUMEpPEe aMIIIa3hl
WM KaTaiasbl)»

https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4e35-9168-
ceeaSel24e55?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

25

depMEHTaTUBHBIN
XapakTep peakuui
KJIETOYHOTO
MeTabonusma.
Jlaboparopnast
pabota «M3ydyenue
(bepMeHTaTUBHOTO
pacIleIIeHUs
MepOKCHIa
BOJIOpOJA B
PacTUTEIBHBIX U
KUBOTHBIX
KJIETKaxX»

0.5

https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4e35-9168-
ceeaSel24e557backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

26

benku-
AKTHBATOPHI U
OenKu-

https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c¢47-8760-
2a9e2177c89c¢?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632
acf9035¢32a694




WHTUOUTOPHI

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

ABTOTpO]HBIIH 6675 ~ .
7 T o6Mera e4d59480?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632
BemecTs acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/27¢57b97-ee02-4b2c-97ac-
73 POTOCHITES 223ab66¢2417 backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
XeMOCHHTE3.
JlaGopaTopHnas
paGorta https://lesson.edu.ru/my-school/lesson/27¢57b97-ee02-4b2c-97ac-
29 «CpasHere 0.5 223ab66¢c2417 backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
Tiponeccos acf9035¢32a694
¢dboTocuHTE3a U
XEMOCHHTE3a»
AHas’poOHbIE
opranu3Msl. Buzsl
OpO’KEeHUSI.
JlaGopatopHas
30 paborta
«CpaBHeHne
MPOIIECCOB
OpoXeHus 1
JIBIXaHUS
AdpoOHBIE https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-
31 OpPraHU3MBI. 675e4d59480?backUrl=https://urok.apkpro.ru/
Srtanbl token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632

JHEPreTUYECKOT0

acf9035¢32a694




oOmeHa

DHeprus
MeMOpaHHOTO
rpaHenTa https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-
3 npoToHoB, CuHTes 6175e4d59480?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
ATQ: pabora acf9035¢32a694
npotoHHON ATO-
CHHTA3bI
Peaxiun https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-
33 MATPHIHOTO bdae-823f126b73d0?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢38ct3d61632
chHTesa acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-
Tpanckpunuus —
34 MaTpHUHBI bdae-823f126b73d0?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38ctf3d61632
cuntes PHK acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-
35 Tpanciauus u e€ b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/
3TaIbl token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
Konuposanue
aMUHOKHMCJIOT.
36
Ponb pubocom B
OmocuHTe3e OenKa
Opranm3anus
37 reHoMa y
MIPOKAPHOT U
3YKApUOT
38 KonTposnbnas




paborta

Bupycst —
HEKJICTOYHbIE
(hOpPMBI KUZHH U

https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-

39 00JIMraTHBIE 0.5 4¢c86e312fb15?backUrl=https://urok.apkpro.ru/

IapasuThl. ’ token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632

HpaKTI/IquKaﬂ acf9035c¢32a694

pabora «Coznanue

MOJIEJIK BUPYCa»

Bupycusie
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-

3a00JIeBaHUSs
4c86e312fb157backUrl=https://urok.apkpro.ru/

40 JeJI0BeKa,
token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632

KUBOTHBIX, acf9035¢32a694

pacTeHui

HanoTtexnonoruu

41 B OHMOJIOTUHU U

MEJUITIHE

https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-
42 JKu3HEeHHBIN UK b7al-155c¢7245fdbf?backUrl=https://urok.apkpro.ru/

KJICTKH token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632
acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-

43 Marpuunsiii b7al-155¢7245fdbf?backUrl=https://urok.apkpro.ru/

cunres JJTHK token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

XPpOMOCOMBI.

JlaGopaTopHnas

44 0.5

pabota «M3yuenue
XpOMOCOM Ha




TOTOBBIX
MHUKpoIpernaparax
»

Jenenune KieTKu

https://lesson.edu.ru/my-school/lesson/a494c3cb-b7¢7-4815-
b7al-155¢7245fdbf?backUrl=https://urok.apkpro.ru/

45 — MHUTO3 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
Tunel KJI€ToK.
Kapuokunes u
LIUTOKUHE3.
JlaGopaTopHnas
paGora https://lesson.edu.ru/my-school/lesson/0f5f2936-e558-48d1-869f-
46 «HaGuoene 0.5 eab1c182d9b8?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632
MUTO3a B KJICTKAX acf9035¢32a694
KOHYHMKA KOpelKa
nyka (Ha TOTOBBIX
MHKpOIIpenaparax
»
p https://lesson.edu.ru/my-school/lesson/0f5f2936-e558-48d1-869f-
EryJSIIAS
47 KH3HEHHOIO eab1c182d9b8?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
TIHICTA KIICTOK acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/f6d39de3-49b3-415f-abde-
43 KoHTponbHas b61e1484b48f?backUrl=https://urok.apkpro.ru/
pabota token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632
acf9035¢32a694
Opranusm Kak https://lesson.edu.ru/my-school/lesson/87d5ac8b-3cd5-4ff0-alca-
49 €JIMHOE I1EJI0C. 05 8d92928535d1 ?backUrl=https://urok.apkpro.ru/

TkaHu pacTeHHil.
Jlaboparopuast

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694




pabora «3yuenue
TKaHEW pacTeHU»

TkaHU >KUBOTHBIX

1 Y€JIOBEKA. https://lesson.edu.ru/my-school/lesson/2040ea80-962a-4db5-
50 JlaGopaTopHas 0.5 a134-7610f036d418?backUrl=https://urok.apkpro.ru/
pabota «M3yuenue ’ token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
TKaHeH acf9035c¢32a694
SKUBOTHBIX»
Opraunsl. Cuctemsl
OPTaHoB.
https://lesson.edu.ru/my-school/lesson/c4651572-dbc3-49a7-
JlaGopaTopHnas
51 aGota A avaerie 0.5 8dd7-d72d1b01efd6?backUrl=https://urok.apkpro.ru/
p ya ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
OpraHos acf9035¢32a694
IIBETKOBOT'O
pacTeHus»
50 Omopa Tena
OpPTaHU3MOB
BIOKEHUE
53 A
OpPraHu3MOB
II
54 UTaHue
OpPraHu3MOB
IIntanue
https://lesson.edu.ru/my-school/lesson/986e8f56-78f2-43b8-bbff-
IIO3BOHOYHBIX
55 — 2ed0a9cc6e0d?backUrl=https://urok.apkpro.ru/
) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
lnmenapuTeisHas acf9035¢32a694
CHCTEMa 4YeJIOBEKa
BbIXaHUE
56 A

OpPTraHU3MOB




Jpixanue

https://lesson.edu.ru/my-school/lesson/84288fee-0d44-4ad8-9da4-

57 IIO3BOHOYHBIX 5¢ff9331a5d9?backUrl=https://urok.apkpro.ru/
J’KUBOTHBIX U token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
qeJIOBeKa acf9035¢32a694
Tpancnopt
58 BEILIECTB Y
OPTaHU3MOB
KpoBenocHas
T — https://lesson.edu.ru/my-school/lesson/47¢25e35-de0d-4£85-8710-
59 T — 210aaef9e85d ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
KHUBOTHBIX I acf9035¢32a694
YeJIOBEKa
Brinenenne
60 g y
OpPraHu3MOB
3a a
61 tTa y
OpPraHu3MOB
https://lesson.edu.ru/my-school/lesson/984aafe3-d1ab-4894-8983-
62 NmmyHHas 6911fc080c9fa?backUrl=https://urok.apkpro.ru/
CHCTEMA YeIOBEKa token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632
acf9035¢32a694
Paznpaxumocts 1
63 perymnsnus y
OPTaHU3MOB
I'ymopanbHas
perymanusa u https://lesson.edu.ru/my-school/lesson/700ea45a-fbbc-4c9f-ba70-
64 OHAOKPHUHHAS 42ac6eda5b08?backUrl=https://urok.apkpro.ru/
cHUcCTEMA token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632

KHUBOTHBIX U
YCJI0BCKAa

acf9035c32a694




https://lesson.edu.ru/my-school/lesson/44d23e03-5225-4e6f-a455-

Dopmbl
65 PASMHOKCHI 559e9d843db9 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
OPTaHusMOB acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/44d23e03-5225-4e6f-a455-

66 ITomnoroe 559e9d843db9?backUrl=https://urok.apkpro.ru/

pa3MHOXKEHUE token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/0f512936-e558-48d1-869f-

67 Meiios eab1c182d9b8?backUrl=https://urok.apkpro.ru/

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

I'amertorenes.

O6pazoBanue u

Pa3BUTHE OJIOBBIX

KJIETOK.

JlaboparopHnast

68 pabora «3yuenue 0.5
CTPOCHUSA
TOJIOBBIX KJIETOK
Ha TOTOBBIX
MHKpOIIpenaparax
»

WnnuBuayansHoe https://lesson.edu.ru/my-school/lesson/c08 1bbd7-b846-42ec-

69 pa3BurTHe 9bb9-c0ff9388e41d ?backUrl=https://urok.apkpro.ru/
OpPraHU3MOB — token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
OHTOTEHE3 acf9035¢32a694
3akyagKa OpraHoB https://lesson.edu.ru/my-school/lesson/b676db76-e61e-4f78-826a-

70 U TKaHeu U3 75676e7f5at6?backUrl=https.//urok.apkpro.ru/

3apOAbIIIICBBIX

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632




71

JIUCTKOB

Poct u pazBurtne
KUBOTHBIX.
JlaGopaTopHas
paborta
«Bp1siBIICHUE
MIPU3HAKOB
CXOJICTBA
3apoJIbIIen
MMO3BOHOYHBIX
KUBOTHBIX)»

0.5

acf9035¢32a694

72

73

74

PasmHoOxeHuE 1
pa3BuTHE
pacTeHui.
JlaGopatopHas
pabota «CtpoeHue
OpraHoB
pa3sMHOXKEHUs
BBICIITNX
pacTeHuin»

Hcropus
CTaHOBJICHUS U
pa3BUTHS
TCHETHKH KaK
HayKH
OcHoBHbIE
TIOHATHUS U
CHMBOJIBI
TCHETHKHU.

0.5

0.5

https://lesson.edu.ru/my-school/lesson/99d9a91a-3f8e-49cb-bced-
3a2f5e634110?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/8088b7fa-1bac-4c85-9905-
a91d41ed37f8?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/8088b7fa-1bac-4c85-9905-
a91d41ed37f8?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632
acf9035c¢32a694




JlabopaTopHas
paborta
«Apo3oduna kak
00BEKT

TEHETUYECKUX
HUCCIIEIOBAHUI )
3aKOHOMEPHOCTH
HACJICIOBAHUS
MPU3HAKOB.
MounorubpumaHoe
CKpIIHBAHHE. https://lesson.edu.ru/my-school/lesson/da2765cd-a327-4526-bef3-
75 Tpaktuueckas 0.5 7eccle3cd9c4 TbackUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
pabora "Hsyuenne acf9035¢32a694
pe3yJIbTaToB
MOHOTUOPHUIHOTO
CKpEIIMBAHUS Y
po30¢uis"
MuTonoruyeckue https://lesson.edu.ru/my-school/lesson/da2765cd-a327-4526-bef3-
76 OCHOBBI 7eccle3cd9c4 ?backUrl=https://urok.apkpro.ru/
MOHOTHOPHUIHOTO token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
CKPEIIHBAHNUS act9035¢32a694
AHanuzupyroliee
77 CKpEILIUBaHUE.
Henonnoe
JIOMUHHPOBAHUE
Jurubpuanoe https://lesson.edu.ru/my-school/lesson/67987237-3081-4683-
73 CKpelllMBaHUE. 05 970c-1dd5857cf5bf?backUrl=https://urok.apkpro.ru/
[TpakTuaeckas token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632

pabora «3yuenue

acf9035c¢32a694




pE3yIbTaTOB

TUTUOPUTHOTO
CKpEUIUBaHUS Y
Ip030(HITBD»
[uTonormueckue
OCHOBEI
79
TUTHOPHUTHOTO
CKpEIIMBaHUS
https://lesson.edu.ru/my-school/lesson/f9e74bbf-4477-4452-b5al -
CuerieHHoe
20 . 3f990c947800?backUrl=https://urok.apkpro.ru/
A token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
TIPU3HAKOB acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/f9e¢74bbf-4477-4452-b5al -
XpomMocoMHas
31 OIS 3f990c947800?backUrl=https://urok.apkpro.ru/
cop token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
HACJIEeACTBEHHOCTH acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/a3431d82-087f-46fe-a5a8-
32 eHeTHKa o eca3491d454a?backUrl=https://urok.apkpro.ru/
cHe ° token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
r https://lesson.edu.ru/my-school/lesson/e1564a9¢-0f9¢c-4060-abd6-
€HOTHUII KaK
33 OCTHAS 435067cec14d?backUrl=https://urok.apkpro.ru/
feaee token=00d3c187bded0129a346af2 1 affaa6a9e375b1c38cf3d61632
cucTeMa acf9035¢32a694
T'ereTnueckuit
KOHTPOJIb
24 pa3BI/ITI/I§
pacTeHui,

KHUBOTHBIX U
YCJI0BCKAa




85

86

87

M3menuuBoCTE
MpU3HAKOB. Bubl
N3MEHYUBOCTHU

MoaudukamonHa
s1 AI3MEHYUBOCTh

Bapuanuonnbiii
panu
BapUallMOHHAA
KpuBasi.
JlaGopaTopHnas
pabora
«HccnenoBanne
3aKOHOMEPHOCTEN
MOJIU(UKAITTOHHO
Y U3MEHYHUBOCTH.
ITocTpoenue
BapHAIlMOHHOTO
psnau
BAPUALIMOHHOMN
KpHBOW»

0.5

https://lesson.edu.ru/my-school/lesson/e1564a9¢c-0f9¢c-4060-abd6-
435067cec14d?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/e1564a9¢c-0f9¢c-4060-abd6-
435067cec14d?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

88

89

TI'enoTunmueckas
N3MEHUYNBOCTD.
KombOunarusnast
N3MEHYNBOCTH

MyranuonHnas
M3MEHYUBOCTb.
[IpakTuueckas

0.5




pabora «MyTtanuu
y npo3oduiier (Ha
TOTOBBIX
MUKpOTIpernaparax

»

90

3aKOHOMEPHOCTH
MYyTaIlMOHHOTO
rpoiiecca.
OnUreHeTHKa u
SIIUICHOMUKA

91

I'enernka
YEJI0BEKa.
[IpakTnueckas
paborta
«CocTraBieHue u
aHaIn3
POIOCIOBHON»

0.5

92

MeTtoab!
MEIUIINHCKON
T€HETUKU

https://lesson.edu.ru/my-school/lesson/bb1da599-4162-44bb-
b97d-8e7165598966?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

93

3HaueHune
MEIUITTHCKOMN
T€HETHKU B
MpeI0TBPALICHUN
U JICUEHUU
FeHETUYECKHUX
3a00JIeBaHUI
YyeJIoBeKa

https://lesson.edu.ru/my-school/lesson/bb1da599-4162-44bb-
b97d-8e7165598966?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694




94

95

96

OcHOBHbIE
MOHSTHS
CETIEKITUH.
JlaGopaTopnas
pabora «M3yuenue
COpTOB
KYJbTYPHBIX
pacTeHui 1 mopox
JTOMAITHUX
’KUBOTHBIX)»

Mertonsl
CEJIEKLIMOHHON
paboTHI.
JlaGopatopHas
pabota «3yuenue
METOJIOB CEJIEKIINU
pacTeHuin»

JloCcTHKeHus
CEJIEKLIUH
pacTeHui u
KUBOTHBIX.
[TpakTnueckas
pabora
«IIpuBuBKa
pacTeHui

0.5

0.5

https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-
a48a-840d20ce0270?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-
a48a-840d20ce0270?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-
a48a-840d20ce0270?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632
acf9035¢32a694

97

Coxpanenue,
H3YYCHUE U
UCIOJIb30BaHUE
TE€HCTUYCCKUX




98

99

100

101

pecypcoB
buorexHomorusa
KaK HayKa 1
oTpacib
MIPOM3BO/ICTBA.
[IpakTnueckas
pabora «M3ydenue
00BEKTOB
OMOTEXHOJIOTHUNY

OCHOBHEBIE
HarpaBJICHUs
CHUHTETHUECKOH
OHoJIOrun

XpoMocoMHas 1
TreHHas
WHXXEHEepus

Menuinackne
OHOTEXHOJIOTHHA

0.5

https://lesson.edu.ru/my-school/lesson/133b0166-fc35-4a91-a264-
14aaee2f5897 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

102

Kontpnsnas
pabota

https://lesson.edu.ru/my-school/lesson/387b2669-fa96-450b-
bd73-1e7a543ee995 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

13.5




11 KJIACC

Ne
n/
n

Tema ypoka

OBOJIOIHUOHHAA
Teopus Y.
[apBuHa

JBroKyime cuiibl
3BOJIIOIIMY BUIOB
o Y. /lapsuny

boprba 3a
CYyILLIECTBOBAHUE,
€CTECTBEHHBIN U
VCKYCCTBEHHBIN
oTbop

dopMupoBaHUE
CHUHTETUYECKOM
TEOpUHU
SBOIIOLINHU

OTansl
ABOJIIOIIHOHHOTO
mpolecca:
MUKPOIBOITIOIHS
u
MaKpPO3BOTFOIUS

KoaudecTBO 9acoB

Bee KonTpoanb
Hble
ro
padoThI
1
1
1
1
1

IpakTnuec
KHe padoThl

Jara
U3Y4YeH
us

DJIeKTpOoHHbIe NN (poBbIe 00pa3oBaTeIbHbIE Pecypchl

https://lesson.edu.ru/my-school/lesson/dbb6c1d1-cf9c-43b5-ae8c-
1a4a8ea05f95 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢32a694

https://lesson.edu.ru/my-school/lesson/923cbdce-4ef1-4295-b671-
e268ad583c02?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢32a694

https://lesson.edu.ru/my-school/lesson/304a891f-8df8-4b19-9753-
8f3275cae0f6?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢32a694

https://lesson.edu.ru/my-school/lesson/7a22c0f1-1169-4450-8585-
b2ad01be75af?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694

https://lesson.edu.ru/my-school/lesson/85e¢9b260-0018-458a-9¢76-
286103e5af16?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢32a694




10

[Tonynsiums —
3JIeMEeHTapHast
CIMHULIA
SBOJIFOIIUU
3aKoH
TCHETUUECKOr0
paBHOBecus JIx.
Xapnu, B.
Baitn6epra.
JlaboparopHas
pabora
«Br1sBIEHUE
U3MEHUYUBOCTH Y
oco0eit 0THOTO
BHA»

OnemMeHTapHbIe
(baxTopsl
9BOJIIOLIUH

Dddext

OCHOBATEJs.
Opdexr
OyTBUIOYHOTO
TOPJIBIIIIKA

Murpanuu.
N3omamun

MO YJISALIAN:
reorpaguueckas,
Ouonornyeckas

0.5

https://lesson.edu.ru/my-school/lesson/al56d7a4-2580-4f23-a777-
188444dal572?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694

https://lesson.edu.ru/my-school/lesson/b73fbc29-b7a7-45d9-99fa-
10cef05e1d95 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢32a694

11

EcrecTBenHbIl

https://lesson.edu.ru/my-school/lesson/304a891f-8df8-4b19-9753-




12

13

oTbop —
HaIIPABJISFOLIHAI

daxTop
IBOJIIOLIUH

[TooBoii oT6Op

[Ipucnocobnenn
OCTb OpraHU3MOB
KaK pe3ysbTar
MUKPO3BOJIOIUY.
JlaGopaTopHas
pabora
«M3yuenue
apoMop(}o30B u
HIAOa A Taui
Yy PacTeHH U
YKUBOTHBIX)

0.5

813275cae0f6?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694

https://lesson.edu.ru/my-school/lesson/4b606f7f-48be-4b4b-a371-
6€90263cb659?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694

14

[Ipumepst
MIPUCTIOCOOICHU I
y OpTaHU3MOB:
Mop(hooruuecKu
c,
(bHU3HUOTIOTHUECKU
c,
OMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaboparopHas
paborta
«[Ipucnocobnen
Ul OpPraHU3MOB U

0.5

https://lesson.edu.ru/my-school/lesson/4b606f7f-48be-4b4b-a371-
6€90263cb659?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢32a694




ux
OTHOCUTCIJIbHasA
eJIeCO00Pa3HOCT
b»

Bun, ero
KpUTEpUU U

CTPYKTypa.
T —— https://lesson.edu.ru/my-school/lesson/6111c6b6-69b6-421c-80bf-
parop
15 pabora 0.5 7dc4f8a61f511?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
«CpaBHenue cf9035¢32a694
BUJIOB II0
MOP(OJIOTHIECKO
MY KPUTEPUIO»
https://lesson.edu.ru/my-school/lesson/6111c6b6-69b6-421¢-80bf-
16 Crpyxrypa Biza 7dc4f£8a6f511 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢32a694
B https://lesson.edu.ru/my-school/lesson/bac095e5-fa3b-43c0-ae18-
n1000pa3oBaHu
17 ¢ KaK pesyJbTar f480431f9bdfe?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
MHKPOIBOITIONIH cf9035¢32a694
Cas3p https://lesson.edu.ru/my-school/lesson/bac095e5-fa3b-43c0-ae18-
13 MUKPOIBOIIOIUN £48043f9bdfe?backUrl=https://urok.apkpro.ru/
u token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
AIIUAIEMHUOJIOTUH ¢f9035¢32a694
Maxkpossosonus https://lesson.edu.ru/my-school/lesson/85¢9b260-0018-458a-9¢76-
19 286103e5af16?backUrl=https://urok.apkpro.ru/
IMTaneonToIOTHYE token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a

CKHE MCTObI

cf9035¢32a694




HN3YUCHUA

ABOJIIOLIUHN
buoreorpaduuec https://lesson.edu.ru/my-school/lesson/d0c1700a-e698-4173-85¢8-
20 KHE METObI 400002296419?backUrl=https://urok.apkpro.ru/
H3y4YeHUS token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
HBOJIIOLIUU Cf9035C3za694
OMOpHOIOTHYECK
He u
https://lesson.edu.ru/my-school/lesson/d0c1700a-e698-4173-85c8-
CpPaBHUTEIBHO-
71 MophoorHuecki 4000022964f9?backUrl=https://urok.apkpro.ru/
p token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
© METOAEI cf9035¢32a694
A3YYEHUS
IBOJIIOLIAN
MonexynspHo-
T€HETHYECKHE,
OMOXUMHYECKHE https://lesson.edu.ru/my-school/lesson/dOc1700a-e698-4173-85¢8-
2 " 400002296419?backUrl=https://urok.apkpro.ru/
MaTeMaTH4YECKHUEC token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
METO/IBI cf9035¢32a694
A3Y4YEHUS
ABOJIIOLIIH
7 KonTtpnbHas
pabota
Oo6mme
3aKOHOMEPHOCTH https://lesson.edu.ru/my-school/lesson/4b606f7f-48be-4b4b-a371-
24 3BOJIIOLUH. 6€90263cb659?backUrl=https://urok.apkpro.ru/
ApantuBHas token=00d3c187bded0129a346af21affaa6a9¢375b1c38cf3d61632a
paﬂnaunﬂ. Cf90350323694

HepasnomMepHocT




b TEMIIOB

SBOJIIOLUHU
Hayunsre https://lesson.edu.ru/my-school/lesson/54f96a99-57¢3-4914-9da0-
75 TUIOTE3bI ba9bad6f0889 ?backUrl=https://urok.apkpro.ru/
MIPOMCX 0K ICHHS token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
JKHU3HH Ha 3eMIie ¢f9035¢32a694
Honay4tbie https://lesson.edu.ru/my-school/lesson/54f96a99-57¢e3-4914-9da0-
26 MPEACTABIIECHUS O ba9bad6f0889?backUrl=https://urok.apkpro.ru/
3apOXKIACHUN token=00d3c187bded0129a346af2 1affaa6a9e375b1c38cf3d61632a
SKH3HH ¢f9035¢32a694
https://lesson.edu.ru/my-school/lesson/9ec4c3a8-5763-40ed-b127-
OCHOBHBIE 3Tanbl
27 HeoprammaecKof 2e1b849c¢4222backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
IBOJIONHH cf9035¢32a694
r https://lesson.edu.ru/my-school/lesson/54f96a99-57¢3-4914-9da0-
HATIOTE3EI
73 SapOAICHIS ba9bad6f0889 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
KA3HI cf9035¢32a694
Ucropus 3emnu
1 METOJBI €€
U3Y4YEHHUS.
JlaGopatopHas
pa60Ta https://lesson.edu.ru/my-school/lesson/9ec4c3a8-5763-40ed-b127-
29 Wsyuenne u 05 2e¢1b849c¢4222ackUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
ormcanue cf9035¢32a694
HMCKOMaeMBIX
OCTaTKOB
JIPEBHUX

OpTaHU3MOBY




HavanrnHabie

https://lesson.edu.ru/my-school/lesson/9ec4c3a8-5763-40ed-b127-

30 TaIlbI 2e1b849c¢4222?backUrl=https://urok.apkpro.ru/
OpraHUYeCcKOn token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
HBOJIIOLIUN Cf9035C3za694
)
31 BOJIIOLIST
AYKapuoT
OCHOBHBIE TaIIbI
3BOJIIOLIUU
PacTUTCIILHOTO https://lesson.edu.ru/my-school/lesson/429b1a0d-c3e4-4740-9d75-
MHupa. b1d6fd53e2c¢6?backUrl=https://urok.apkpro.ru/
IIpakTnueckas token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632a
32 pabora 0.5 cf9035¢32a694 https://lesson.edu.ru/my-school/lesson/dd16ac23-
«M3yuenune fddb-4c08-a329-6de2fal01073 ?backUrl=https://urok.apkpro.ru/
0COOEHHOCTEIH token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632a
pacTeHUl pa3HbIX
OTIEJIOBY
0 https://lesson.edu.ru/my-school/lesson/429b1a0d-c3e4-4740-9d75-
CHOBHBIE DTaIlbI
33 b1d6fd53e2c6?backUrl=https://urok.apkpro.ru/
IBOTOTHH token=00d3c187bded0129a346af2 1 affaa6a9e375b1c38c£3d61632a
KHBOTHOTO MHpa cf9035¢32a694
DBOIIOLHS
JKUBOTHBIX.
[TpakTnueckas
abota
34 P 0.5
«M3yuenune
oco0eHHOCTEH
CTPOEHUSA

ITO3BOHOYHBIX




KHBOTHBIX)

35

PasButue xxusHu
Ha 3eMJIe 1o
Jpam W Ieproiam

36

Maccossie
BBIMI/IpaHI/ISI —
9KOJIOTHYECKHE
KPU3HUCHI
MPOLLJIOrO

37

CoBpeMeHHbIN
9KOJIOTHYSCKHI
KpHU3HUC, €T
0COOCHHOCTHU

38

CoBpemMeHHast
cucreMa
OpPraHUYECKOTO
MHpa

39

OCHOBHBIE
CUCTEMATUYECKHA

€ TPyIIbI
OpraHU3MOB

40

AHTpoOToNIOTHSs
— HayKa o
YeNoBeKe

41

PazButne
MPEJCTaBICHUN O
MIPOUCX 0K ICHUH
YyeJioBeKa




MecTo uenoBeka

B CUCTEME
OPraHUYECKOTO
MHpa.
JlaGopatopHas
pabora https://lesson.edu.ru/my-school/lesson/49e6ffd 1 -eedf-43b2-8d0b-
42 «3yuenue 0.5 f2f170126ffb?backUrl=https://urok.apkpro.ru/
0COOEHHOCTEH token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
CTPOCHHS cf9035¢32a694
CKeJeTa
YeJI0BEKA,
CBSI3aHHBIX C
MPSAMOXOXKICHUE
M
https://lesson.edu.ru/my-school/lesson/375dd554-099¢-409f-846a-
43 JIBrKy1ue CHibl 4c30dc63346d?backUrl=https://urok.apkpro.ru/
AHTPOIIOreHe3a token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694
CooTHollIeHHE
OMOJIOTHYECKUX
44 U COIMAIbHBIX
¢dakTopoB B
aHTPONOTEHE3E
OCHOBHELC https://lesson.edu.ru/my-school/lesson/4a3e94d7-80fe-4ae2-bOcb-
45 e — 607d35bebf80?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
aHTpolIoTeHesa cf9035¢32a694
46 ITaneoreneruka u

naJJICOrcHOMHKa




47

48

OBOIONUA
COBPEMEHHOTO
yeoBeKa

Yenoeueckue
pachl.
IIpakTrueckas
paborta
«3y4yenue
HKOJIOTUYECKHUX
ajanTanun
YeJI0BEeKa»

0.5

https://lesson.edu.ru/my-school/lesson/6bff6946-b615-49a6-a4e9-
5ab6cae58048 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694

49

50

51

Kontponbnas
paora

3apoxaeHue u
pa3Burue
9KOJIOTHH

Metonasbl
9KOJIOTHU.
JlaboparopHas
pabora
«3yuenune
METOJIOB
JKOJOTHYECKUX
HCCIIeIOBaHUM)

0.5

https://lesson.edu.ru/my-school/lesson/7b5d33d5-1ctb-47db-807e-
85928191 10ee?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢32a694

52

3Hauenue
SKOJIOTHYECKUX
3HAaHUH 1
yeloBeKa




53

54

55

56

DKOJIOTHYECKHE
baxTops

AOuoTudeckue
daktopsl. CBer
KaK
AKOJIOTMYECKHI
dakrop.
JlaboparopHas
pabora
«BoisiBIICHHE
MPUCTIOCOOICHUI
OpPraHU3MOB K
BIIUSTHUIO CBETA»

AbuoTtnueckue
baxTopBbl.
Temmeparypa Kak
JKOJIOTUYECKUI
dakTop.
JlaboparopHas
paborta
«BpIsBiEHUE
npucnocoOIeHni
OpPraHU3MOB K
BIIMSTHUIO
TEMIIEPATYPHI»

AOuornueckue
(hakTopHI.

0.5

0.5

0.5

https://lesson.edu.ru/my-school/lesson/7b5d33d5-1ctb-47db-807¢-
85928191 10ee?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694

https://lesson.edu.ru/my-school/lesson/2fd03f94-aa0b-4d7d-8e61-
c9becea28c0f?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a




BnaxxnocTth Kak
3KOJIOTMYECKUM
dakrop.
JlaGopatopHas
pabora
«AHaTOMHUYECKHE
0COOEHHOCTH
pacTeHuit u3
Pa3HBIX MECT
oOHUTaHUI»

Cpenpl oouTaHus

cf9035¢32a694

57
OpPraHu3MoOB
buonornueckne
58
PUTMBI
Kusnennrie
59 (bopMbI
OpPraHu3MOB
https://lesson.edu.ru/my-school/lesson/e24d7ba7-de89-4373-8b70-
60 buortnueckue 9771d8e0daSc?backUrl=https://urok.apkpro.ru/
(bakTopbl token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694
3HaueHue
OMOTHUUYECKUX
o o https://lesson.edu.ru/my-school/lesson/e24d7ba7-de89-4373-8b70-
B3aMMOJICICTBUU
61 - 9771d8e0da5c?backUrl=https://urok.apkpro.ru/
o token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
CYIIIECTBOBAHMUS

OpPra’Hu3MoB B
cpene oouTaHus

cf9035¢32a694

62

DKOJIOTHUECKHE




63

XapaKTEPUCTUKHU
[nomyJiaanun

OcCHOBHBIE
MOKAa3aTeNIn
MO YIS
YHCJIEHHOCTD,
IUIOTHOCTD,
BO3pacTHas 1
I10JIOBast

CTPYKTYypa

64

65

OcHOBHBIE
[oKa3aTeIn
HOHYHﬁHHHI
POXIIaeMOCTb,
MPUPOCT, TEMIT
pocra,
CMEPTHOCTb,
MUTpaIiu

DKoJoruueckKas

CTPYKTYypa
HOMYJISIUH

https://lesson.edu.ru/my-school/lesson/al56d7a4-2580-4f23-a777-
188444dal572?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢32a694

66

JnHamuka
MONYJISALIUU U €€
perysanus

https://lesson.edu.ru/my-school/lesson/al56d7a4-2580-4f23-a777-
188444dal572?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢32a694

67

Kpussle pocra
YHUCIIEHHOCTH
MOITYJIAINH.




68

Kpusbie
BBIKMBAHUS

DKoJloruyeckas
HUIIIA BUJIA.
JlaGopaTopHas
pabora
«[Ipucrnocobnen
Ul CEMSH
pacTeHui K
pacceIeHuIo»

0.5

69

Bun xak cucrema
MOMYJISIUANA

https://lesson.edu.ru/my-school/lesson/6111c6b6-69b6-421c-80bf-
7dc4f8a61f511?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694

70

71

72

73

3aKOHOMEPHOCTH
MIOBEJICHUS U
MUTpALUI
KUBOTHBIX

Coo01ecTBo
OpPraHu3MOB —
OHMOILIEHO3

DKocucTeMa Kak
OTKpBITast
cucremMa

Kpyrosopot
BELIECTB U MTOTOK
DHEPIUU B
HKOCUCTEME

https://lesson.edu.ru/my-school/lesson/c7c57f3a-ed3f-4459-bc73-
8991f6efdc7b?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢32a694

https://lesson.edu.ru/my-school/lesson/b73fbc29-b7a7-45d9-99fa-
10cef05e1d95?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢32a694




https://lesson.edu.ru/my-school/lesson/02744494-8497-4551-9af8-

OcHoBHBIE
74 - d03a5ae969e9 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
3KOCHUCTEMBbI 9035322694
75 DKOJIOTUYECKHUE
MUPAMUBI
N3menenus
76 CO00IIECTB —
CYKLIECCUU
[Ipuponusie
9KOCHUCTCMBI. https://lesson.edu.ru/my-school/lesson/02744494-8497-4551-9af8-
77 DKOCUCTEMBI d03a5ae969e9?backUrl=https://urok.apkpro.ru/
03€ep U PeK. token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
DKOCUCTEMBI cf9035¢32a694
MOpPEN U OKEAHOB
IIpuponHsie
3KOCHUCTEMBI.
78 DKOCHUCTEMBI
TYHZP, JIECOB,
CTeneH, MyCThIHb
https://lesson.edu.ru/my-school/lesson/6231556e-13f5-4ffe-ba2a-
79 AHTpPOIIOTE€HHBIE 21a490fd5156?backUrl=https://urok.apkpro.ru/
3KOCUCTEMBI token=00d3c187bded0129a346af2 1affaa6a9e375b1¢c38cf3d61632a
cf9035¢32a694
Ypboskocuctem
bl. [IpakTHueckas
80 pabota 0.5

«M3yuenue u
OIMCAaHUE




ypOO3KOCUCTEMBI
»

3aKOHOMEPHOCTH
dbopMHUpOBaHHS
31 OCHOBHBIX
B3aUMOICHCTBUIM
OpraHu3MOB B
3KOCHCTEMAaX
2 KonTponbhas
pabora
Buocdepa — https://lesson.edu.ru/my-school/lesson/1a9cc5eb-5£59-447a-93b2-
23 oOmernaneTapHa 73ab470d8568?backUrl=https://urok.apkpro.ru/
s 000J1049Ka token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
3emin cf9035¢32a694
Vyenne B. . https://lesson.edu.ru/my-school/lesson/1a9ccSeb-5f59-447a-93b2-
’4 BepHAZICKOTO 0 73ab470d8568?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
Grocgepe cf9035¢32a694
3 https://lesson.edu.ru/my-school/lesson/88c47bdb-bbe6-4898-9cc2-
AKOHOMEPHOCTH
85 S — e7b8a2175dab?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
Oroceper cf9035¢32a694
Kpyrosoporsr https://lesson.edu.ru/my-school/lesson/88c47bdb-bbe6-4898-9cc2-
36 BEIIECTB U e7b8a2175dab?backUrl=https://urok.apkpro.ru/
OHMOreOXNMUYECK token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
Ue IUKIIBI cf9035¢32a694
30HAJIBHOCTD
87 ouocdepsl.

OcHOBHEBIE




88

OMOMBI CyIIIH

Y cTONYUBOCTD
ouocdepsl

&9

DKOJIOTUUECKUE
KPHU3UCHI U UX
NPUYHHBI

90

91

92

93

94

Bo3zneiictBue
4eJI0BEeKa Ha

ouochepy

AHTpPONOTreHHOE
BO3/ICHICTBUE HA
pacTUTENBHBIN U
JKUBOTHBIN MUP
Oxpana npupoabl
OCHOBHBIE
MPUHIUIIBI
YCTOMYUBOIO
pa3BUTHS
YeJIOBCUYSCTBA U
TIPUPOJIBI
PanuonansHOE
MPUPOIONIOIB30B
aHue u
COXpaHEHHUe
OHOJIOTHYECKOTO
pazHooOpa3us
3emim

https://lesson.edu.ru/my-school/lesson/8cc24f48-8636-4a51-aa94-
126651e54ccc?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
¢f9035¢32a694
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— rno0anbHas
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KOJIMYECTBO
YACOB I10 102 73

[TPOI'PAMME




MMPOBEPSEMBIE HA EI'D 110 BUOJIOT'MU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HECHHO BKHBIX COIMATBHO-3TUYCCKUX, SKOHOMUYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YeJIOBEYECTBA, a TAK)KE B PEUICHUH BOTIPOCOB
PaIMOHAILHOTO MTPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOAAaX HAaY4YHOTO
MO3HAHMSI, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIIETOBAHUSAX JKHBBIX
O0OBEKTOB M 3KOCHCTEM (ONHMCaHHE, W3MEpEHHUe, IPOBEICHUE
HAOIOACHNH); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
M3MEHEHUH B IIPHPO/IE.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATH X SKCIIEPUMEHTATLHBIMU
cpenctBaMu, (GOPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MIOJTyYEHHBIE PE3YyJIbTAThI U J1€1aTh BHIBOJBI.

BbisiBIIeHHE 3aBUCMMOCTH  MEXKJy HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ U 3aKOHOB

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAlOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKa, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMa,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/ICHHE, HACJIEICTBEHHOCTD, W3MEHYNBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAsA TCOPUS OSBOJJIOLUU, TCOPUA




antpororeHe3a Y. Jlapsuna; Teopus Ouoreouneno3a B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOKIACHUSL
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx H
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Hs MOTOMKOB IEPBOI'O MOKOJICHUS, PACIEIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacienoBaHus mpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKUX PSJOB B HACIEICTBEHHOU
n3MeHunBocti H.M. BaBunoBa; renHetmuyeckoro pasHoBecust JIxk.
Xapan u  B. BaiinGepra; 3apogsimeBoro cxozactsa K.  bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, sKoJI0rM4eckod nupaMuibl 4HUCed,
O1OMAaccChl U SHEPTUN);

runote3bl (koanepsatHoit A.M. Omnapuna, mepBuuHoro OymboHa JIx.

Xonpetina, mukpocdep C. Pokca, pudozuma T. Uek)

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, nmponeccamMm M ABJIICHUAMU; OCJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU ITOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aMMOCBSI3M  MEXAY CTPOEHUEM U
(GyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAaCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; ITalaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTunoM U GaKTOpaMu Cpelbl OOUTaHMS,
IpoLeccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOCHHUSI BUPYCOB, KIJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B, YKOCHCTEM U
Oouoctepsl; CTPOCHHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHHI,
YKUBOTHBIX, Y€JIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIITIX

B OpraHusmax paCTeHHﬁ, XKXUBOTHBIX H YCJIOBCKA, OHOJIOrHYECKHX




mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HHpOpMAIUM U
MpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTr0 U TeTepoTpodHOro
TUIIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, A3MOpHUOreHe3a, MOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HMPYIOLIETr0,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONaTPUYECKOr0 M CHUMIATPUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOIMU HA TeHO(POH]
MOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OoOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'Ur B OKOCUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJETOK IIPOKapUOT M JYKapuoT, OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPIHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOJOTBOPEHMS, pa3BUTUS U
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
60pbOBI 32 CyLIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMS,
IPUCIIOCOOJICHHOCTH OPraHu3MOB K cCpele OOuUTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHbBIX U3MEHEHUH B 3KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M INPEBpAILLEHUS SHEPTUU B

ouochepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CHUCTEMATUYECKUX TPYIIL; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMSA; EIWHCTBA YEIOBEYECKHX pac;
HE00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBMSI COCYIIECTBOBAHHUS MPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPHPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao6aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHD 2JIEMEHTOB COILEPKXKAHUSA, IIPOBEPAEMBIX HA EI'D

Kox

1O BUOJIOI'NHA

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMs — KOMIUJIEKCHAsi Hayka. buojormueckue Hayku U
u3ydaemble UMM 1poOiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W TMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTunbel mupa. [Ipodeccun, cBsizanHble ¢ Ouosioruei. 3HaueHue OUONOTHH B
MPAKTUYECKOW JIESITEIbBHOCTH YEJIOBEKa: MEAUIMHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMmer u3zydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BOM, 3KOCUCTEMHBIN
(buoreoneHoTHYeckuii), OmochepHbd. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TPU3HAKK >KUBOTrO. JKu3Hb Kak (opMa CyIIEeCTBOBAHUS

MaTCpruun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMmaruzamnus, Metaadanui3. IloHsTme o 3aBUCHMOM ©  HE3aBHCHUMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ gocTOBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBEl HCKaXKEHUS pPe3yJbTAaTOB HKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Ononorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIIETOUHOM TEOPHUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

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

2.2

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIBbTPaMHUKPO3JIEMEHTHI. Bona u

et POJib KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,




TEIUIOperysaiuu. MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYEcKas pOJb.
Poip kKaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne momumepnl. benku.  AMUHOKHUCIOTHBIA COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekyibl. [lepBuunas cTpykTypa Oenika, MenTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypamus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBoabl. MoHocaxapupl, AMCAXapUbl, OJUTOCaXapuAbl M IOJIHCAXapUIBbL.
OO0muit mnaH cTpoeHuss U (PU3MKO-XUMUYECKHE CBOICTBA  yrjeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuasl. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccupukanus Iunmumos.
Tpurnuuepunsl, dochonunuas, BOCKH, CTepouabl. buonormdeckue GyHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKMX MEMOpPAaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TTOTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYyKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupanb. MecTtoHaxoxaeHue u ounonorudeckue ¢pynxuu JJTHK.
Bunet PHK. @yukunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kierke. CekBenuponanue JJHK.

CrpykrypHass OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kieTok: sykapuoTHdeckass UM npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHNUS KIETKH.

Crpoenue mpokapuoTuueckoil kineTku. Kierounas cteHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

Crpoenre M (PyHKIIMOHMpPOBAHHE HYKApHOTHUECKOW KieTku. Ilna3marmueckas
MeMmOpaHa (rutazmanemMma). CTpyKTypa Iuia3MaTudeckoil MmeMOpansl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nud@y3us), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIA AKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PaboTta Harpuii-kaaneBoro
Hacoca. DHJOUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KietouHas creHka.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommaszma. Iluto3oms. Ilutockener. JIBukeHuwe 1muTomia3mbl. OpraHouibl
KiIeTku. OpHoMeMOpaHHBIE OpPraHOMABI KIETKH: OSHJOIIa3MaThdecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpoeHHE U (yHKIMU. B3aumocBs3b
O0JIHOMEMOpaHHBIX OpPraHOUIOB KJIeTKH. CTpoeHue TIpaHyJspHOrO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHynspHBIA) SHIOIUIA3MAaTHYECKUN peTHKyayM. CekpeTopHas (yHKIHA
annapara [ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENBHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTUBL.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactuj. llepBuUuHBIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JDYKapuoT.  XJIIOPOILIACTHI,
XPOMOIUIACTHI, JICMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kietku CrtpoeHue M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounelii neHtrp. CTpoeHHWE U JBUKEHHME JKTYTUKOB M
pecHrueK. MUKpOTpyOOUKH LUTOIIa3Mbl. LIeHTpHOIb.

Snpo. O6onouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOIOKEHHE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe oOecrieueHue KiIeTKu: npeBpaiieHune ATO B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peaklUuid KJIETOUYHOTO
Metabonu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA U MEXaHHM3M JICHUCTBUSL.
Kodepmentsl. OTinuns GpepMEHTOB OT HEOPraHUYECKUX KaTannu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTU (PEePMEHTATHUBHBIX
peaxiuii oT pa3nUYHbIX (PaKTOPOB.

IlepBuuHbIl CHHTE3 OpraHMYECKHUX BemiecTB B KieTke. dDorocuHres. Poib
XJoporiactoB B mporecce (orocunTeza. CBeroBas W TemMHOBas (hasbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHHMe pa3nuyHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3A.

Xemocunres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDHUIUPYIOLIHE
OakTepuu, Keae300aKTepuu, cepoOaKTepHH, BOAOPOAHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHepreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoamu3 — 0eCKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonoruyeckoe OKHCIEHHE, WM KJIETOYHOE JbIXxaHWe. Poiab MHUTOXOHIpUN B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuuu.

OxucmurensHoe dochopunupoanue. [Ipenmyiectsa aspoObHoro mytu oOMeHa
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Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHON nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpumHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTapHOCTh, aHTUIIAPAJLIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpaHcnoptHbeix PHK B OuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMuHOKUCIOT. Poms pubocom B
OouocuHTe3e Oenka.

Opranu3zaiys reHomMa y NpoKapuoT U dyKapuoT. Perynsuus akTHBHOCTH T€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauus oOMEHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIN roMeocTas.

Bupycsl — HekierouHbsle (OPMBI JKU3HH M OONHMraTHble mapa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pacteHuid. CIINJ], COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl U perymsius. HWurepdaza u MuTos.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B uMHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  Ilpecunrernueckuil  (HOCTMUTOTHYECKHM), CHHTETUYECKMH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HUHTEP(DaA3bI.

Marpuunsiii cunte3 JHK — permukanusa. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHUHTE3, AHTHUIIAPAJUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepasa. XpPOMOCOMHBIH Ha0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rariou bl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASIINE B HUX ITPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 u numroknHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsus mutoTndeckoro nukia kiaetku. I[lporpammupyemas kietouHasi rudesns
— anomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpraHI/ISM Kak OMOJIOTHYecKas CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl pPa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
moioBoe. Bumbl  O6ecmosoro  pa3MHOXKEHHS:  MOYKOBAaHWE, CIOPYJISAIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuHosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Menio3e. Kpoccunrosep. bruonorndeckuii cMbica Meo3a
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1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MecTo B JKU3HEHHOM IUKJIE OPraHU3MOB.
[IpenzaponpiieBoe pazButue. l'amMeroreHe3 y XUBOTHBIX. II0sIOBBIE JKeie3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KIETOK. CriepMaToreHe3 M OOreHe3.
Crtpoenne moJjoBbIX KiIeTOK. OIIOIOTBOpEHHE U AMOPHUOHATIBLHOE pPa3BUTHUE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTorenes). Craaum sMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsr apodnenus. OcoGeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpysislus). 3akiaaka
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pasBUBAlOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akiaaka IJIaHa
CTPOEHMS >KMBOTHOIO KakK pE3yJbTaT HEPAPXUUYECKUX B3aUMOJEHUCTBUN TI'€HOB.
Bnusanue na sMOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXKaromien
Cpelbl.

Poct u pazurtue xuBoTHBIX. [locTaMOpronanbublil nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECrO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buosormueckoe 3Hauy€HHWE MNPSAMOrO U HENPSMOIO pa3BUTHUA, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPUOHAIBHOIO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacteHuil. ['ametodutr u cropodur. Meiio3 B
KU3HEHHOM TMKJIe pacrteHud. (OOpa3oBaHuMe CIop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHi. O0pazoBaHue 1

Pa3BUTHEC CECMCHU. MexaHu3MbI peryisanuuu OHTOICHE3a Y paCTeHI/Iﬁ N )KXUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL I OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHI\/’I u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMO3urora, Trerepo3nurora, 4YucTasd JIMHUA, FH6pI/I,Z[BI, T'CHOTHUII, (I)GHOTI/IH.
OcHoBHbBIE MCTOJBbI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II\/'I, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH eInHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyieHuss MNpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpeluBaHus. [ umores3a 4MCTOTH ramerT.

AHanuzupyroniee ckpeniuBaHue. IIpomMeXyTOuHBIM XapakTep HaclleJOBaHMS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

JurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O

HaCJICcJO0BaHUA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO




CKpEILIMBaHUS.
CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJIEeA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENEeHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblid U TeTeporaMmeTHbid mnoi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpu3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXXECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAJJIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onucrtas. [lonumepus
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BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
npu3HakoB. KayecTBeHHbIE M KOJUYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npu3Haka. BapuaroHHbIN psij
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
W3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOM TIpOIleCC — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. P0OIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETHYECKOr0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHBbIE MYTAalWU. SIEpHbIE W IMTOIUIA3MAaTHYECKUE
Mmytaiuu. COMaTHUECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHsl ¥ HMX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKHUX PsIIOB B HacleACcTBeHHOU u3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI U3MCHYHMBOCTHb U HACJICIACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoaHas MporpaMMa HCCIEJOBAaHUSA TeHOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKH  YEJOBEKAa: TIE€HEAJOTMYECKUH,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETUYECKHI. CoBpeMeHHOE omnpeaeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[M1P-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIeICTBEHHOMN
MPEIPaCTIOI0KEHHOCThIO0. 3HAYCHHE MEAWIIMHCKOW TeHETHUKH B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU
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JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJbTYPHBIX PacTEHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopoza,
IITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEICTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYAIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
pou3BoauTeNiel Mo noroMcTBy. OTOOpP MO TE€HOTUIY C HOMOILBIO OLEHKHU
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMouIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHOM pa0boThl. PannaimoHHbIH 1
XMMHUYECKMH MyTareHe3 KaK HWCTOYHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPENAKTUPOBAHMS U METOIOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepralia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuounoB. BuyrpuBuooBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpeliMBaHMEe, WIM ayTOpPHIMHI.
I'eteposuc u ero npuuunssl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanysi. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKLIMU PACTEHUI U )KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKa. TpaguluoHHAas  OHOTEXHOJIOTHS:
xjie0oneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTH MHUKPOOHOIOTHYECKUX TEXHOJOTHI.
[IpousBoncTBO ~ Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHIEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Merton TpaHCIUIaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTukeHus W MEpCeKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaumnuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHHu4€CKOro Mmupa

buonornueckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATENbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOYHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
IIPOTHUCTHI. KononnanpHbie OpraHHu3MBlI. HBI/I)KGHI/Ie OIHOKJICTOYHBIX OPraHU3MOB!
amMEOouHOE, KT'YTUKOBOE, PECHHUYHOE. 3allUTa Yy OJHOKIJIETOYHBIX OpraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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4.5
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MHorokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opranbl ¥ CUCTEMbl OPraHOB MHOTOKJIETOUYHOIrO opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKAHEM:
oOpasoBarenbHas, IOKPOBHAas, MPOBOAAIIAs, OCHOBHAas, MEXaHUYECKasl.

OcobenHocty cTpoeHUs, PYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHud. @YHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI U
Hactuu. llornomieHune BOJBI, YIJIEKUCIOTO Tra3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [Ipixanue pacrenuid. Auddys3us razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Bbpimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxumocTs M peryisiuus y opraHu3mMoB. Pa3gpakuMocTb W peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrbIe BeliecTBa U UX 3HAYCHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3aMMOCBS3b  4acT€il  MHOTI'OKJIETOYHOTO
opraHnusma. TKaHI/I, Oopradbl 1 CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U 4Ye€IOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTEIUalbHas, COCIWHUTEIbHAsA, MBbIIICUYHAs, HEpBHas.
OcoOenHoctu cTpoeHHs, (GYHKUMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

Opranel U cUCTEMBI OPraHOB KUBOTHBIX. DyHKIIMM OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHYTpeHHHH ckeneT. CTpOEHHE W THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX KMBOTHBIX. IluTanue sxmBoTHBIX. IluTanue
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JNErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4esloBeka. MexaHu3M
BEHTWISIIMK JIETKUX Yy NTUIl W MIEKONUTAoUMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcnopT BemecTB y XHMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  IIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalleH!sl. OJBOJIOIMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI NO3BOHOYHBIX >KMBOTHBIX. BblieneHue y opraHusmoB. Bwinenenue y
XKUBOTHBIX. COKpaTuTENnbHbIE Bakyosn. Opransl BbaeneHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJICIUTEIbHOW CUCTEMAMM. BblaeneHue y MNO3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. I[lOKpoBBI M uX

MIPOU3BOIHEBIE.
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PaznpaxkxuMoCTh U perymsiust y Opranu3MoB. Pa3apaxuMocTh y OJJHOKJIETOUHBIX
opranu3mMoB. Takcuchl. Pa3apakuMOCTh W PEryJsluss y MHOTOKIETOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUYCHHE.

HepBHas cucrema u pedieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBOIIOIMOHHOE YCI0KHEHNUE CTPOCHUSI HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpaborka amroputmMoB u mnporpamMm s 3GHEKTUBHON (HYHKIIMOHATLHOMN
AHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHusMm 4enoBeKa U €ro 310pOBbE

Opransl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesoBeKa. JKene3bl SJHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycioBHbIE U YCIOBHBIC PEIICKCHI
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3amuTa opranuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPJIbHBIA MMMYHHTET. BpOXXIAEHHBIM, TPUOOPETEHHBIN creru(uyecKuii
umMmyHuTeT. Teopuss  KIOHaJIbHO-CeleKTUBHOro uMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb

BPOKJIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHocHast cucrema u e€ opransl. Cepile, KpOBEHOCHbIE COCYAbl U KPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus
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Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucTteMa deloBeka. JlpIxarenmbHas TOBEPXHOCTh. Perymsiust  JpIXaHUs.

JIpIxareabHbIe 00BEMBI

5.5

5.6

HI/IIIIeBapI/ITCJ'IBHaﬂ CHUCTEMaA 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJIICTOYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBoiaHble. Oprasbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkmoHupoBanue HeppoHa. unbTparus, cekperus 1 00paTHOE BCachIBaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpazoBaHuEe MOYH Yy YETIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI U HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTE!

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emMie

6.1

OpomtoronHass  Teopust Y. JlapBuna. [Ipenmnochiiku — BO3HUKHOBEHUS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIIbHOCTb 4. Z[apBI/IHa.




JiBmkymue cuiibel 3Boitonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHST OpraHU3MOB, HAcCJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternyeckor teopuu sBomronuu (CTD). HelitpanpHas Teopus
sBomtorn. CoBpeMEHHAs HBOJIOIMOHHAS OMOJOrHs. 3HaYCHHUE BOIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimust kak ayeMeHTapHas eauHuia 5BoyiolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DOnemMeHTapHbIe (GaKTOpPHl (ABIKYIIME CHUJIBI) SBONIONUU. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleleil B momymsauuax. OQdexr
OCHOBATEJIA. Murparuu. W3onsmus TOTTYJISILIAMNA: reorpaduueckas
(mpoctpaHCcTBEHHas1), Oroaoruueckas (penpoayKTUBHAs).

EctectBennbiii  orOop — HampaBimsoomuid  dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOLIIUN, Pa3pbIBAIOLIUI
(mu3pynTuBHbI). [TonoBoit 0TOOD.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHKPOIBOJIOLUH.
BosnukHOBeHHe — mpucrnocoOneHuii y  opraHu3MoB.  Apomopdo3sl U
uanoanantanuu. [lpuMepsl npucnocobneHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BunooOpasoBaHue Kak —pe3ysbTaT
MUKposBoJtoiu. M3omsamus — kimrodeBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMONIOTHHM B pa3pabOTKe HAyYHBIX METOJIOB COXpPAaHEHMS
O0ropazHooOpazusi. MUKpPOIBOIIONMSA U KOIBOJIOIMS TMApPa3UTOB U HX XO35EB.
Mexanu3mbl pOpMHPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0PHObI

C HeH
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Metoapl uM3ydeHUsT MaKpOAIBOJIONWHU. [lal€OHTONOrHYeCKHe METOMbl M3Yy4eHUS
sBoonnu. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSABI OPTaHU3MOB.
buoreorpaduyeckue Meroapl u3yueHus sBomorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne odaactu 3emn. Buasl-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOI‘I/I‘{CCKI/Ie MCTOAbl H3YUCHUA
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SBONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBIICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AQHAJNOTUYHBIE  OpPTaHbI
Pynumenrtapusle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHME M  MaTeMaTUYeCKWe  METOJbl  W3YYEHHS  HBOJIOLHUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojtonuU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIUN

Hayunble runore3bl MNpPOUCXOXKICHMsSI JKU3HM Ha 3emie. AOHOreHes H
naHcnepMmus. JloHay4Hble IPEACTAaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEP)KEHUE ONbITAMHU
®. Penu, JI. Cnamwmannanu, JI. TIlactepa. IIpoucxoxxieHue >KU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBostouuu. [lmanerapHas (reosiornyeckas)
HBOJIOLMUS. XUMHUECKass »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHMYECKUX
BetlecTB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB u3 MoHomepoB. KoauepBartHas runorteza A.M. OnapuHna, rumnoresa
nepsuuHoro OynboHa JIk. XonneitHa, reHetuueckas runore3a [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE IPOTOKJIETKH.

Uctopus 3emnu u meronapl e€ uayudeHus. Vckomaemble OpraHMYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl oprannueckoil sBomonuu. [losBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBOJIONUA MeTabonu3Ma. BO3HMKHOBEHHWE TMEPBBIX OIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEepPBbIX Ha 3eMJie COOOIIECTB.
CrpomaronnTsl. [IpokapruoThI U 2yKapHOTBHI.

ITpoucxoxaenue 3ykapuoT (CUMOHOTeHe3). ODBOIIOIMOHHOE IPOUCXOXKICHHE
BUpYycoB. IIponcxokeHue MHOTIOKJIETOYHBIX OpraHu3mMoB. Bo3HHMKHOBEHuHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHHi. OCHOBHBIE apoMoOp(O3bI
pactenuid. Bbixox pacrenuil Ha cyumry. IlosiBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHMe MMM cymd. CeMmeHHble pacTeHus. [IponcXoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU KUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benyickas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubdbuii n pentwimid. [IporcxoxxaeHne MIEKOMUTAOIMUX U
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ntun. [lpuamun xmrodeBoro apomopdoza. OcBoeHUE OECMO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuoAaM: apxeul, mpoTepo30u, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHI mpoiwioro. [Ipuuyunbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomonoruu. Meronsl aHTponosniornd. (CTaHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH YeroBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE MOJIOKEHUE YEeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3HO0JIOTO-OMOXUMHUYECKHE,
noBesieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIIOTUYECKHE, COIHabHBIC.
CooTHoteHrne OMOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIuM AHTPOIOTre€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIIOJIEH.
YenoBek  yMenblid, TEpBbIE  H3TOTOBJIEHUSA oOpyaud Tpyna. UYenosek
MPSMOXOJISAIIMNA U TIEPBBIA BBIXOA JIOAeH 3a mpenensl Adpuku. Yemosek
reiiienbOepreckuii — oOuUi NpPeJoK HEeaHIEepPTATbCKOro YeslOBeKa M YelloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBII COBPEMEHHOI'O THUIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHME
KOHTHMHEHTOB 32 IpeneinamMu AQpukH.

DOBONIOIUS COBPEMEHHOIO uesnoBeKka. EcTecTBeHHBII OTOOp B MOMYJSALHUAX
yenoBeka. MyTanMoHHbI nporiecc W noaumopdusm. [lomynannoHHbIE BOJHBI,
apeiid reHoB, MUrpanus U «3PQHEKT OCHOBATENA» B MOMYJISALMUIX COBPEMEHHOTO
YeJioBeKa.

UYenoseueckue pacel. Ilonstme o pace. bonpmme pacel:  eBponeonHas
(eBpasmiickasi), aBcTpallo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHuKaHCKas). BpeMsi M IyTH pacceleHHs 4elnoBeKa I0 IUIaHETE.
EnunctBo  yenmoBeueckux pac. HayuHas  HeCOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOneHHOCTh YelloBEeKa K pa3HbIM YCIOBHUSAM OKPYXKAIOUIEH Cpesbl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIO0BCKa

OKOCUCTEMBI U MMpUucymue MM 3aKOHOMECPHOCTHU
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Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMH.
Metoaer skonorun. lloneBeie HaOMIOAEHUS. ODKCHEPUMEHTHI B  OKOJIOTHH:
MpUPOAHbIE U JiabopaTopHble. MojenupoBaHUe B SKOJOTUU. MOHUTOPHHT

OKPYIKaIOIIeH Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH uX JAedcrBus. Knaccudukanms
9KOJIOTUYECKUX  (PAKTOpOB: albumoTuyeckue, OUOTHYECKHE, aHTPOIOIECHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrndeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBET Kak sKojornyeckuii axrop. JleicTBue pasHbIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHu3Mbl. OKOJOTMYECKUE TIPYIIIbI
pacTeHMil M JKUBOTHBIX MO OTHOUIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoausm.

Temnmepatypa kak okojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonorndeckuil ¢akrtop. IIpucnocobnmenus pacreHMH K
noJIepKaHuto BoxHoro Oamanca. Kiaccudukarmusi pacTeHWil 1O OTHOIICHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, I1OYBEHHas,
ryOMHHAs  NOJNOYBEHHAs, BHYTpPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOEHHOCTH CpeJl oOMTaHMs OpraHu3MoB. l[IpucnocobiieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmsl. BHeniHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IprcrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHil
KU3HU.

XKuznennvle popmbl opranusmoB. [loHsTHe o xu3HeHHON Qopme. Ku3HEHHbIE
(GopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYCTaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnOoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHUS,
XHUIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomnepaunus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBus  (Tomuueckue, (Qopuueckue, (abpuueckue). 3HaUEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN [UIs CYIIECTBOBAHUSA OPraHU3MOB B Cpele

oOHuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak Ouojornyeckas

cucremMa. Poib HEOTHOPOTHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOCHHOCTEN
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OuoJoTUM BHUIIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIUN.
OcHOBHBIE TOKa3aTeNu MOMYJSLUUU: YUCIECHHOCTb, IUIOTHOCTb, BO3pPAaCTHAs U
MOJIOBasg CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MHUTpaLUs.

DKkoJyioruueckasi CTpykrypa mnonyisuud. OIeHKa YUCICHHOCTH TOIMYJISIUH.
JluHaMuKa nOmymsuuu U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOIYJISLUH.
MogaenupoBanre JaWMHAMUKWA —nonyisinud.  KpuBble pocta  YKMCIEHHOCTH
nonynsuuu. KpuBble BbDKUBaHUS. Perymnsuusi 4MCICHHOCTH MOMYJISIUNA: POJIb
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpaTeruu BUJOB (r- u K-cTparerun).

[Tonsatne 00 »3KoNOrMYECKOW HUINE BUAa. MectooOuTanue. MHoromepHas
MoJenb 3Kkojorndeckod Humm Jk.M. XarunmHcona. Pasmepbl 3KOJOTHYECKOH
Huiy. [loTeHnuanbHas 1 peaJu30BaHHAs HUIIIN.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIPAIlMd  YKUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBsi3u Mexay
opraHu3mMamMu B OuWOIlEHO3€. DJKOCHCTeMa Kak OTkpbiTasg cucrema (A.[Jx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHCTEME: MPOMYIECHTHI,
KOHCYMEHTHI, peayueHThl. Tpodudeckue ypoBHU. Tpodudeckue Henu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BEIIIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomacca W TpOayKIUsA. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM M WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3JCHCTBUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
Arpotienos. Paznuaust Mex1y aHTpONOT€HHBIMU U IPUPOJHBIMH SKOCHCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTponU3aIus TOpoACKoi (ayHbl. buonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTAaHU3MOB B SKOCHUCTEMAX.

[TepeHoc sHepruM M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHuU3MOB, TMOMYJSIIUA W OSKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX W

AHTPONIOT€HHBIX BO3ICUCTBUN

buochepa — oOmemnnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana ku3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BerecTBo 61ochepbl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rnobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemiectB M OHMOr€OXMMHUYECKME LUKIBI (YrJaepojaa, as3oTa).
PurmuunOCTS siBNCHMIT B Onochepe.

3onanbHOCTh OMoOcheprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIE Jleca, CMELIaHHbIE U IIUPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHMYECKHE Jieca, BBICOKOTOphi. Kimmar, pacTUTenbHBIA U
KUBOTHBIN MUpP OMOMOB CYIIH.

Crpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OI[CHKA MX PECYpPCHOIO IMOTEHIHMAIa U
onocdepHbIX QyHKIUN

DKOJOTHYeCKHe KPU3UChl U UX MpUUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJIHOM CpPEJIbl.
Oxpana BoaHbIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3menenue knumara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTHTENHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBIL.
Kpacubie xaurun. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Boranmnueckue cazpl ¥ 300J0THYECKHE TAPKU.

OcCHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOE  MPHPOIOINONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* buosorus, 10 xknacce/ [laceunuk B.B., Kamenckuii A.A., Py6ioB A.M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3natensctBO «IIpocBenienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue; nox penakuuei [laceunuka B.B., AkunonepHoe o01ecTBo

«3narenbetBO «lIpocBenieHne»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

buonorus. 10-11 knaccel. MeToanueckoe mocoOue st yUUTeNst
(yrnyonennsiid yposenb). @PI'OC

ABtopsl kHUTH: TepemoB Anekcanap Banentnnosuy, [letpocoBa Penara

ApMeHaKOBHA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://urok.apkpro.ru/?ysclid=In4hOogv2d448501818
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