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MNOSACHUTEJBbHASA 3AIIUCKA

[Iporpamma mo ydebHOoMy mnpenmety "buonorus" (mamee - Ouojorusi) Ha
YpOBHE cpeaHero oOiero odpazoBaHus pazpaboTaHa Ha ocHOBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®eaepanumy,
®I'OC COO, Konuenuuu mpenojaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX TMOJIOXKEHUHN (enepanbHOil paboyeil mporpaMMbl BOCITUTAHUS.

VYyebnsiii npeamer «buonorus» yrayOnénHoro ypoBHs uzydenus (10-11
KJIACChl) SIBJISIETCSI OJTHUM W3 KOMIIOHEHTOB IpeaMeTHoN obnactu «EctecTBeHHO-
HayuHble TmipeaMmeTsl». CormacHo mnonoxkeHusMm DOIOC COO mnpodunbHbIE
y4yeOHbIE MPEIMEThI, U3ydyaeMble Ha yriayOn&HHOM YpPOBHE, SIBJISIOTCS CIIOCOOOM
muddepenpaniii  oOydeHUsT Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CpEeIHUM
o01uM, cpeqHuM Npo(decCHOHaTBLHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIbI M3 HSTUX Y4eOHBIX TMPEJAMETOB JIOJDKEH OBITb OPUEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHnEe O00Pa30BATENbHBIX, BOCIUTATENBHBIX U Pa3BUBAIOIINX
3aja4, CBS3aHHBIX C MNpodopueHTanneld OoOyYaloImUXCs M CTUMYJIHPOBAHHEM
UHTEepeca K KOHKpPETHOW 00JIaCcTH Hay4yHOI'O 3HaHMs, CBA3aHHOIO C OMOJIOTHEH,
MEUIMHOM, IKOJIOTUEH, ICUXOJIOTUEN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yudeOHOMy mnpenmety "buonorus" ma€t mnpenacraBlieHHE O
HeNMd W 3ajadax u3ydeHus ydeOHoro mpenmera «buomorus» Ha yriyOonéHHOM
YPOBHE, OIpeeseT 00s3aTenbHoe (MHBAPUAHTHOE) MIPEIMETHOE COAepKaHHUE, €To
CTPYKTYPUPOBAaHHE MO pa3fenaM U TeMaM, paclpeleieHrue Mo Kiaccam,
PEKOMEHIYET TMOCIEeI0BATEILHOCTh HM3yUeHHUs ydeOHOro marepuaia ¢ yd&ToM
MEXIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKM y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTeHl oOyuaromuxcsi. B mporpamme mno Ouonoruu
peann30BaH MPUHIMI TPEEMCTBEHHOCTH C H3Y4YE€HHUEM OHOJOTMHM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Onarogapss 4eMmMy MOpOCMaTpUBAETCA
HANpaBJIEHHOCTh HA  MOCJIEAylollee pa3BUTHE  OHMOJOTMYECKMX  3HAHHM,
OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
9KOJOTMYECKOTO MBIIUICHHS], MPEICTABIECHUNA O 3I0pOBOM 00pas3e KU3HHU, HA
BOCIIUTaHUE OEpPEKHOr0 OTHONIIEHUS K OKpyXarlleil mnpupoaHoil cpene. B
nporpaMmMe Mo OHOJIOTMM TakXKe MOKa3aHbl BO3MOXXHOCTH y4eOHOro MpeaMeTa
«buonorusi» B peanmmzanuu  Tpeboanuit DPI'OC COO K mnIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MpPEJAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GopMUPOBaHNN OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENbHON  N1€ATEIHHOCTH
0o0y4aromuxcsi M0 OCBOCHHUIO COJEp>KaHUS OMOJOrHYECKOro oOpa3oBaHHs Ha
YPOBHE CpeHEro o011ero oopa3oBaHMmsL.

VYyebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOuiero oopazoBaHus
3aBepiiaeT OuoJOrMuyeckoe oOpa3oBaHHWE B IIKOJE€ W OPUEHTHPOBAH Ha



pacuIMpeHne W yriIyOJIeHHe 3HAaHWK O0OYyYalolUXCsi O >KMBOM MPHUpPOJIe, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTMUM U OHOJOTHUU Ppa3BUTHS,
TE€HETUKH, CEJICKIIUU, OMOTEXHOJIOTUH, HBOTIOIIMOHHOTO YYEHUS U SKOJIOTHH.

N3yuenne yuebHoro mnpemmera «buonorus» Ha yriayOJeHHOM YpOBHE
OPUEHTHUPOBAHO HA TMOJTOTOBKY OOYYAIOMIMXCS K MOCIEAYIOUIEMY IMOJIYYEHUIO
Ouojormyeckoro  oOpa3oBaHMsi B  By3aX UM OpraHu3alusX  CPEIHEro
npodeccruonanbHoro odpazoBanus. OCHOBY €ro COAEpM aHUsl COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHWUW, TMOJYYECHHBIX TP HW3YYEHUHU  OOyYaArOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3/ieIOB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10-11 kiaccax »Tu 3HaHUS TOJY4YarOT pa3BuUTHE. Tak,
pacldpeHbl W yTIyOJieHbl OMOJIOTHYECKHE 3HAHUSI O PACTCHUSX, YXUBOTHBIX,
rpubax, OakTepwsiX, OpraHW3Me 4YeJIOBEKa, OOIMMX 3aKOHOMEPHOCTSIX JKW3HH,
JOTIOTHUTENBHO ~ BKJIIOUEHBI ~ OWOJIOTMYECKHE  CBEACHHUS  MPUKIATHOTO U
MIOMCKOBOTO XapakTepa, KOTOpble MOXXHO MCIOJIb30BATh KaK OPUEHTUPHI IS
nocieaywmero  Beibopa  mpodeccur.  Bo3mokHa — Takke — MHTErparus
OMOJIOTUYECKUX 3HAHUW C COOTBETCTBYIOIIMMH 3HAHUSMHU, TOJTYyYEHHBIMU
00yJaronMucs Ipyu U3y4eHUn GU3UKU, XUMUH, Teorpaduu 1 MaTeMaTHKU.

CtpykTypa mporpaMmmbl 1o ydeOHOMy Tmipeamery "buonorus" oTpaxkaet
CHUCTEMHO-YPOBHEBBIM M JBOJIOUMOHHBIA TMOJAXOAbl K HU3YYECHHUIO OHOJIOTHHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl JKUBBIX
CHUCTEM Pa3HOIr0 YPOBHS OPTaHU3aILMH, SBOJIIOLMN OPraHUYECKOro MUpa Ha 3emiie,
coxpaHeHusi Ouosiormuyeckoro pasHooOpasus mminaHetel. Tak, B 10 kiacce
M3Y4YalOTCSI OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OHOJIOrMH, SMOPHOJIOTHU U
OWOJIOTUN DPA3BUTHS, TCHETUKA W CEJCKIMU, OMOTEXHOJOTHMH W CHHTETUYCCKOMN
OMOJIOTHH, aKTyalIM3UPYIOTCS 3HaHUS OO0ydYarImuxcs Mo OOTaHWKE, 300JI0THH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 kmacce u3ydaroTCs 3BOIOIMOHHOE
y4€HUe, OCHOBBI KOJIOTUU U yYeHHUEe 0 ouocdepe.

Hcnons3oBanne obopynoBanust «Touka pocTay MpH peanu3alud JaHHOU
OII no3BoJIsIeT CO31aTh yCIOBUS:

. JUISL  pacUIMpEHMs]  COJAEPKAHMSI  IIKOJBHOTO  OHMOJOTMYECKOIO
00pa3oBaHus;

. JUIsl TIOBBILLIEHUS T[103HABATEIbHOM AKTUBHOCTHM OOydYaroluxcsi B
€CTEeCTBEHHO-HAYYHOU 00J1acTH;

. JUIs pa3BUTHA JIMYHOCTH peO&HKa B mpolecce 00ydeHHsl OMOJIOruH,
ero crnocoOHocTel, (HOpMHUpPOBaHUS M YAOBJIETBOPEHUS COLMAIBHO 3HAUYMMBIX
UHTEPECOB U MOTPEeOHOCTEH;

. 11 paboThI C OJapEHHBIMU IIKOJIbHUKAMU, OPraHU3allii UX pPa3BUTHUS
B Pa3IMYHbIX 00acTAX 00pa30BaTeNIbHOM, TBOPUECKON AEATEIbHOCTH.



VYuebuniti mnpeamer «buonorus» mpuszBaH  00ecmeuWTh  OCBOCHHUE
00y4aromuMucss OMOJIOrMYECKUX TEOPUN U 3aKOHOB, UAEH, IPUHLIUIIOB U MIPaBuUII,
JEXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3sud M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJIALNH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJIAIOIIMUXCS HAYYHBIX JOCTHUKEHMSIX, COBPEMEHHBIX
UCCIIEJOBAHMSIX B OMOJIOTUY, IPUKIIAIHBIX aCIIEKTaxX OMOJOrnYecKux 3HaHui. s
pa3BUTUS M TOJAJEpKAHUS HHTepeca oOydarouuxcsi K OHOJIOTMH Hapsigy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepuana B COACPKaHUU IMPOrPaMMBI
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM WA MHON oOjacTH OMOJIOTMH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BaKHEHIINX OUOJIOTMYECKUX U 3KOJIOTHUECKUX MPOOsIeM.

Lens uzydenus yuebnoro npeamera «buonorus» Ha yriyOiéHHOM ypOBHE —
OBJIaJiIcHUEe  OOYyYaloIUMUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3ali JKUBBIX CHCTEM pa3HOTO paHra U NPUOOpETEHUE YMEHUH
UCIIOJI30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpPECA K ONMpPeAesIEHHON 00sacTu
npo(heCCUOHATBHON AESITENbHOCTH, CBSI3aHHOM ¢ OuWoNoOTHed, WM K BBIOOPY
y4eOHOTr0 3aBEICHUS NI TIPOIOJDKCHHUST OMOJIOTHYECKOTO 00pa30oBaHus.

JlocTmkeHne 1enu Uu3ydyeHus yudeOHoro mnpeamera «buosorus» Ha
yIriyOJnEHHOM ypOBHE 00€CTIEUMBAETCS PEIICHUEM CIEAYIOIIUX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCA CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHUSX, KOHLEMIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KapTUHY MHUpa; O
CTPOEHUU, MHOT000pa3MM M OCOOEHHOCTAX OHOJOTMYECKHX CcHucTeM (KJIeTKa,
OpraHu3M, MOMyJIsALus, BUJ, OMOreoreHos3, 6uocdepa); 0 BHLAAIOIMINUXCS OTKPBITHSIX
U COBPEMEHHBIX MCCIIEI0BAHUAX B OMOJIOTUY;

O3HaKOMJIEHHE OO0yYaroluMxcs ¢ METOAAMM IIO3HAHUS JKUBOM INPUPOIbL:
UCCJIEIOBATEIbCKUMU  METOJlaMU  OMOJIOTMYECKUX HayK (MOJIEKYJsIpHOU U
KJIETOYHOM OHOJIOTMH, SMOPHOJOTMA W OHWOJIOTMM pa3BUTHUS, TE€HETUKU U
CEJIEKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OHOJIOrMH, TaJCOHTOJIOTHH,
DKOJIOTMM);  METOJaMU  CaMOCTOSTEIbHOI'O  IPOBENEHUS  OMOJOTMYECKUX
UCCJEeIOBaHU B JjabopaTopum W B Mpupoje (HaOmoJeHue, HU3MEpEHue,
IKCIIEPUMEHT, MOJEIUPOBAHHUE);

OBJIaJicHUEe OOYYalOIIMMHUCA YMEHHUSMU: CaMOCTOSITEIbBHO  HAaXOJUTh,
aHAJIM3UPOBATh U MCHOJIb30BaTh OMOJOTMYECKYIO HH(OPMALMIO; IOJIb30BATHCA
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTMHM U  COLMAIBHO-3KOHOMHYECKMMHU M  3KOJOTHYECKHUMHU
npobjieMaMy 4YeJIOBEUYECTBA; OLEHUBATH IOCJEICTBUSA CBOEH AESITENBHOCTH IO
OTHOILIECHUIO K OKpYXarouleil NpUpoJHOM cpene, COOCTBEHHOMY 310pPOBBIO HU
3I0POBBI0  OKPYXKAIOIIUX  JIIOJIeM; OOOCHOBBIBaTH U COOJIOATh  MEpHI



npoduiakTUKU WHOEKIIMOHHBIX 3a00JIEBaHMM, TTpaBuia MOBEJCHUS B MPUPOJAE U
oOecrieueHrs 0€30MaCHOCTH COOCTBEHHOM KM3HEAESTENIbHOCTH B UpE3BbIYAHHBIX
CUTyallsIX TPHUPOJHOTO H TEXHOTCHHOTO  XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAyYHBIC OTKPBITHUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y O0YyYArONINXCSI MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpollecCe 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHMOJIOTMH, pellaeMbIMM €10 MpoOJIeMaMH, METOJ0JIOTHEeH
OMOJIOTUYECKOTO WCCJICIOBAHMS, MIPOBEACHUS AKCTIEPUMEHTAITbHBIX
UCCJIEIOBAHUM, PEIICHHs] OUOJIOTHYECKUX 33714, MOJICIUPOBAHUS OMOIOTUYECKHUX
00BEKTOB U IMPOIIECCOB;

BOCITUTAHUE y 00YyYaIOMUXCS IICHHOCTHOTO OTHOIICHHUS K JKUBOW MPHUPOJC B
IIEJIOM M K OTJIEIBHBIM €€ 00bEeKTaM U SBJICHUSM; (OPMHUPOBAHUE IKOJIOTHICCKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIEeld KyJIbTypbl TIOBEIEHUS B TPHUPOJIE;
MHTErpallii €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOyYarOIMMHCS  KOMIIETEHTHOCTH B PAIlMOHATLHOM
IPUPOIOIIONL30BaHNN (COOIOICHNE TIpaBWJI TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, Ouochephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbSI M 370POBBS
OKpyXXarolmux Jwojaer (cobmoaeHus wMep TpoPUIaAKTHKA — 3a00JICBaHUM,
obOecrieueHre OE30MACHOCTH JKU3HEACATEIIBHOCTA B YPE3BBIYAMHBIX CHUTYAIIHSIX
OPUPOAHOTO ¥  TEXHOTCHHOTO XapakTepa) HAa OCHOBE  HCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUN U YMEHHI B TIOBCEIHEBHOM KU3HU;

CO3JJaHUE  YCIIOBUWA I  OCO3HAaHHOrO  BbIOOpa  OOy4YarOIIMMUCS
VH]IUBUTy aJIbHOM oOpazoBaTeabHON TPAaeKTOPHH, CrocoOCTBYIOIIEH
MOCIIeyIONeEMy TPO(EeCcCHOHATEHOMY CaMOOTIPEICIICHUIO, B COOTBETCTBUHU C
WHIMBUyaIbHBIMA UHTEPECAMU U MTOTPEOHOCTSIMU PETHOHA.

OO61iee yKca0 YacoB, OTBEJACHHBIX HAa M3yYeHUE OMOJIOTUU Ha yTIyOJIEHHOM
ypOBHE cpeaHero oobiero odpazoBanus, coctapisietr 204 yaca: B 10 knacce — 102
yaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B HeZel0).

Ot16op opraHu3anOHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHUS OHOJOTUH
OCYLIECTBISIETCA ¢ YYETOM CHeuuM(UKu ero cojaep:KaHus U HAMpPaBIEHHOCTH Ha
POJOJDKEHNE OMOJIOTHUYECKOTO0 00pa3oBaHWS B  OPTaHM3AIUAX  CPETHETO
po(heCCHOHATLHOTO ¥ BHICIIETO 00pa3oBaHUSI.

O0s13aTeNbHBIM yCIOBUEM MPU 00yUEHUN OMOJIOTHH Ha YTiIyOJIEHHOM YPOBHE
SBIIIETCSl TPOBEJICHUE JTA0OpPATOPHBIX M MpakTHdYeckux pabot. Takxke ydactue
00y4Jaronuxcsi B BBIMIOJHEHUN TPOCKTHBIX M Y4EOHO-MCCIEA0BATEIbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEACNACTCS YUYUTEIEM Ha OCHOBE MMEIOIIUXCSl MaTePUATHHO
-TEXHUYECKHUX PECypPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJAEP KXAHUE OBYYEHUA
10 KJIACC

Conepxxanue MporpamMMbl, BBIJCICHHOE KYpCU80OM, HE BXOAUT B MPOBEPKY
rocyiapctBeHHOM uroroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouoorusi — KOMIUIEKCHas: Hayka. Kpatkas uctopus pa3BuUTHS
ovosoruu.  buojornueckue HAaykKd W H3ydyaeMble ~HUMH  IPOOJIEMBI.
OyHIaMEHTalbHbIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIC HCCICAOBAHUS B
OuoorUu.

3HadeHre OHOJOrUU B (POPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYyUHON
kaptuHbl mupa. Ilpodeccun, cBsizanHbie ¢ Ouojorueil. 3HaueHUe OUOJOTUM B
MPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEJWIIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILJIEHHOCTH, OXPaHe IIPUPOIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBus,
V. I'apgeit, I'. Mengens, B. 1. Bepnaackuu, U. I1. I1anos, 1. 1. Meunnkos, H.
N. Bapunos, H. B. Tumodees-Pecosckuit, J[xx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupbl U cxembl: «CBsI3b OMOJIOTMHM C JIpYrUMU Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. ’KuBble CHCTEMbI U UX U3y4YCHUE

XKuBble cucTtemMbl Kak mpeaMer u3ydeHus Ouonoruu. CBONCTBA >KHBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb,
CJI0KHOCTh W YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3allus,
CaMOBOCITPOM3BEICHUE, PA3IPA)KUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSPHbIMA, KJIETOYHBIMH,
TKaHEBbIN, OpraHU3MEHHBIN, MONYJISIIUOHHO-BUOBOM, DKOCHCTEMHBII
(OuoreoueHotuyeckuii), Ouocdepuniii. I[Ipoiueccol, HpoUCXOASIINE B KUBBIX
cucremax. OCHOBHbIE TpU3HAKU KUBOro. JKu3Hb Kak (opMmMa CyliecTBOBaHUS
Marepuu. Hayku, n3ydaromme )KUBble CUCTEMbBI HAa PA3HBIX YPOBHSIX OpraHU3aLINU.

N3ydenune xuBBIX cucteM. Meroasl Ouonornyecko Hayku. Habmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanu3. [IoHsTue o 3aBUCUMON 1
He3aBUCHUMOM mniepeMeHHOW. [lmanupoBanme »skcnepumenTta. [locraHoBka w
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKHU U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonorumueckux naHHbIX. OIlEHKa JOCTOBEPHOCTH IOJTYYEHHBIX
pe3ynbTatoB. [IpuymHBI HCKaX€HUA pe3yabTaToB dSKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOIO TECTa.

JdemoHcTpanuu



Tabmumsrt u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornueckue
cuctembl», «CBOWCTBAa KHUBOW MaTepun», «YPOBHH OpraHU3ALMUU KUBOU
npupoas», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMbI
OpraHoOB YEJOBEUYECKOTo opraHuszMay, «buoreonenos», «buochepar, «MeToas
U3YYEHUS )KUBOW MPUPOIBI».

O6opynoBanue:  naboparopHoe  oOopydoBaHuWE Ui MPOBEACHUS
HaAO0JIIOICHUM, U3MEPEHUN, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcrnonp3oBaHue pasau4YHBIX METOHOB IPH
U3YYEHUU JKUBBIX CUCTEM.

Tema 3. buosorust KJIeTku

Knerka — cTpyKkTypHO-QYHKUMOHaJIbHAs €auHULA >KuBoro. Kcropus
OTKpbITUA KiIeTKu. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. ILIBaHH,
M. HlIneiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KJIETOYHOM
TEOPUHU.

Meroabl  MOJIEKYJPHOM M KJIETOYHOM  OWOJOrMU:  MHUKPOCKOIUS,
xpomatorpadus, smeKTpodope3, MeTOJ MEUEHBIX aToMOB, AU(QepeHInaTbHOE
HeHTpUu(yrupoBaHue, KyJbTUBUPOBAHUE KIETOK. M3yyeHue @OuUKCUpPOBAHHBIX
K1emokK. DNEeKTpOHHasi MUKpockonusa. Kougoxanvuas muxpockonus. Bumanvhoe
(npuosicuznenHoe) usyueHue Kiemox.

JdemoHcTpanumn

[Toptpetsi: P. I'yk, A. Jleenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBI MHUKPOCKOIDY,
«HMcTopus pa3BUTHS METOJIOB MUKPOCKOITHI.

O6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIpENnapaThl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIIETOK.

IIpakTuueckass padora «l3ydyeHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHIuaTbLHOe IEHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ ponp Kak pacTBOPUTEINS, PEAareHTa, y4acTHe B CTPYKTYpPHPOBAaHUU
KJIETKHU, TEIUIOPErysiuuu. MuHepaabHble BEIIECTBAa KJIETKH, MX Onosornyeckas
pouib. POib KaTHOHOB M @aHMOHOB B KJIETKE.

Oprannueckye BeUIECTBA KIETKU. buosorudeckue mnonuMepbl. benku.
AMUHOKUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi MousekyJbl. [lepBuunas
CTpyKTypa Oeika, NenTHAHas CBsA3b. BTopuyHas, TpeTW4Has, 4YeTBEpTHUYHAs
cTpyktypsl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukaruss — OenkoB.
buonornueckue ¢pyHkunu 6enkoB. [lpuonul.



VYrneBoasl. MoHOCaxapubl, AUCaxapyibl, OJIUTOCaXapuabl U MOJIUCaAXapHIblL.
O6mwmii maH CcTpoeHHsT W (PUBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornuyeckue GpyHKIUH YTIEBOIOB.

Jlununel. I'uapodpunsHo-ruapododHbIe cBoiicTBa. Knaccuduxarus aunumos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepouabl. buonorumueckue ¢GyHKIUNA
aunuaoB. OOLme CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TEeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, OJYITPOHULIAEMOCTb.

Hyxneunnoseie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun xomruiementapuoctu. [Ipasuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupans. MectonaxoxaeHue u ouonornueckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuuun PHK B kietke.

Crpoenune Mmonekyinbsl AT®. Makpospruyeckue cBaA3u B Moiiekyje ATO.
buonornyeckue pynknun ATD. BoccTaHoBiIeHHBIE TEPEHOCUUKH, UX QYHKIIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoovl eenomuKuy, MpancKpunmoMuKy, NPOMmMeoMuKuU.

CtpykTypHasi OMONOTHS: OMOXUMUYECKHE U OMOPU3NUECKHUE HCCICTOBAHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyid. Mooeruposarue
CMpPYKmMypbsl U QYHKYUti OUOMOoNeKy1 U ux Komniekcos. Komnviomephwiii ouzaun u
opeanuyeckul cunmes OUOMONEKYN U UX HENPUPOOHLIX AHAN0208.

JdemoHcTpanumn

[Toptpetsr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. IIpy3unep.

[uarpammer:  «PacnpeneneHne XUMHYECKMX SJIEMEHTOB B HEKHBOH
npupojie», «Pacnpenenenne XuMHUECKUX SJIEMEHTOB B dKUBOU IIPUPOJICY.

Tabmuupbr u cxemsl: «llepuogndeckass TaOiauIla XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MoJIeKyJbl BOIBI», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTtpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBON MOJIEKYJbD, «CTpOEHUE MOJIEKYII
yriieBooB», «CTpoeHne MoJIeKyn JUnuaoBy, «HyKiIenHOBbIE KHCIOTHIY,
«Ctpoenue monexkynsl ATOy.

O6opyaoBanue: XuMu4ecKas nocyja u o0opyJoBaHueE.

JlabopaTopHasi padora «O0HapyxeHHE OCJIIKOB C TOMOIIbI0 KaUeCTBEHHBIX
peaKuny.

JlaGopaTtopnass  paGora  «MccinemoBaHuWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JINYHbIX OPTaHU3MOB.

Tema S. CTpoenne 1 QyHKIUM KJICTKH

Tumnel KIETOK: JSyKapuoTHuYecKas U TMpokapuotuyeckas. CTpyKTypHO-
byHKIMOHATBHBIE 00pAa30BaHMSI KIIETKH.

Crpoenue npokapuoTuieckoil kiaetku. Kierounas cteHka 6akrepuil u apxeu.
OCOOEHHOCTH CTPOEHUS] TeTepOTPOPHOM M aBTOTPOPHON MPOKAPHUOTUYECKHUX



KJIETOK. MecTo U poJib MPOKapUOT B OMOIIEHO3AX.

Crpoenue U (byHKUIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmeMOpana (mnasmainiemma). CTpykTypa —IJ1a3MaTHYECKOM
MeMOpaHnbl. TpaHCHOPT BELIECTB Yepe3 IIa3MaTHUECKyl0 MeMOpaHy: MacCHUBHBIN
(muddysus, obneruénnas aud@ys3usi), aKTUBHBIN (IIEPBUYHBIN U BTOPUYHBIN
akTUBHBIA TpaHcropT). I[lomynponunaemocts MemOpanbl. Pabora Hatpwmii-
KQJIMEBOTO Hacoca. DHAOIMTO3: MUHOLKUTO3, (aronuTo3. Dk3o1uuTo3. KierouHas
cterka. CTpykTypa U QyHKIHU KJIETOYHON CTEHKU pacTeHH, TprOOB.

[urtonnasma. Lluto3omnk. [{utockener. [puxenune nuromiazmMbl. OpraHou bl
kieTtku. OnHoMeMOpaHHBIE OpraHoOWIbl KJIETKU: JHJOIUIa3MaTH4ecKas CeTb
(OIIC), anmapat I'onbaxku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3aumMocBs3b
OJIHOMEMOpaHHBIX OPraHoMJOB KIEeTKH. CTpoeHHE TIpaHyJIsIpHOTO PETHKYJIyMa.
Mexanuszm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. [manmkuit  (arpaHyJsIpHBIM) — DHAOIIIA3MAaTHUYECKUN
petukynym. CekperopHas ¢pyHkuusa annapara ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmupoexka benxkos 6 annapame I onvoocu. TpaHcmopt
BEILIECTB B KJIETKE. Bakyonu pacturenbHbiX KieToK. Kiierounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABl  KJIETKA:  MHUTOXOHAPHUHM,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepeackosckuil,
JI. Mapeynuc). Ctpoenue u GyHKIUA MUTOXOHApPWUN W TuiacTua. llepBudHsble,
BTOPUYHBIE W  CJOXKHBIE  TUIACTUIBI  (DOTOCHHTE3UPYIOUIUX  DYKAPHOT.
XJI0pOIUIaCThl, XPOMOILIACTBI, JIEMKOIIACThI BHICIIUX PACTCHUI.

HememOpanHubie opranousl kietku CTpoeHrne U GyHKUUH HeMeMOpaHHBIX
OpraHouJI0B KJIETKH. Pubocomsl. IIpomedsicymounvie Qunramenmul.
MukpodunaMeHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KJIETKU.
Axmunosvie KOMHOHeHmMbl HeMbluleyHblx Kiemok. Mukpotpyoouku. KieTouHslit
ueHtp. CrTpoeHwe W JBUKEHUE JKITYTHKOB U pecHUYeK. MHUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybdoukamu. Momopmwvie b6enxu.

Anpo. O6onouka siapa, XPOMATHH, KapUOILIa3Ma, SIAPBIINIKU, UX CTPOEHUE U
bynkuun. SAnepusiii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacIONOKEHUE
XpoMocoM B HUHTep(ha3HOM siape. Idyxpomamun u 2eemepoxpomamut. bemku
XpOMaTWHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mmumose. Sfoepmbiii
mpancnopm.

Kinerounsle BkimtoueHusa. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTuTenbHOM, )KUBOTHOW, TPUOHON).

JdemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.



Tabmuubr 1 cxembl: «CTpoeHHE SYKApUOTHYECKOW KieTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KiIeTknw», «CTpoeHue
MUTOXOHAPUW», «Anpo», «CTpoeHre MPOKAPUOTUYECKON KIETKM.

O0opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpPENapaThl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpPOTIPEapaThl 0aKTepuaibHBIX KIETOK.

JlabopaTtopnasi paGora «l3ydeHHe CTpOEHHS KIETOK Pa3IMYHbIX
OpraHU3MOB).

IIpakTHyeckas padora «/I3yueHue CBONCTB KIETOUHON MEMOpPAHBD».

JlaGopaTopnas padora «JlccienoBaHue IIa3MoJin3a MU JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIETKAX.

IIpakTuyeckass padora  «/3ydyeHue  JBMKEHHS  UUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX.

Tema 6. OOMeH BellecTB M NpeBpallleHHe SJHEPIUM B KJIETKe

AccUMUITALINS M AUCCUMMIISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumnesl oOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHbI. YuacThe KHUCIOpoaa B OOMEHHBIX
npoueccax. OJHepreTudeckoe oOecredeHue KieTku: npespameHue ATO B
oOMeHHBIX Tporeccax. DepMeHTATUBHBIA XapakTep peakiuil KIETOYHOTO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA U MEXaHU3M JCHCTBUA.
Kodepmentsl. OTnuunst pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-
AKTUBATOPHl W OENKU-UHTHOUTOPHL. 3aBUCHUMOCTH CKOPOCTH (PEepPMEHTATHBHBIX
peaKkiuii OT pa3IUYHbBIX (HaKTOPOB.

[lepBuuHBIi CHUHTE3 OpPraHUYECKUX BellecTB B KieTke. DorocuHTes.
AHOKcuceHHbIll U OKcuceHHbll omocunmes y odaxmepui. Ceemocoouparowjue
nUCMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpd. Poilb XJI0pOIUIaCTOB B MPOLECCE
dboTocunTe3a. CBetoBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cy. u CAM-munot
¢domocunmesa. IlponyktuBHOCTh (GoTOCHHTE3a. BiusHue pa3iandHbIX (HAKTOPOB
Ha CKOpOCTh (poTOCHMHTE3a. 3HaUeHue POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUGUIUPYIOIIHE OaKTepuu, Kele300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HaUEHUE XEeMOCHUHTE3a.

AHaspoOHble opranu3Mbl. Buael Opokenus. I[IponykTbl OpokeHHS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEH.

AspoOHBbIe OpraHU3MBI. Oransl ASHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3Tam. [ TUKOINU3 — OECKUCTOPOHOE PACIICINIEHUE TIIFOKO3BI.

buonornueckoe OKuciaeHue, WK KJIETOYHOE AbIXaHue. Poib MUTOXOHApHI B
npolieccax ouonoruyeckoro okucienud. [{uknmmueckue peakiuu. OKUCTUTENHHOE
dbochopunupoBanue. Ouepeus memobpannozo epaduenma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cunmaswi. llpeumyiiecTBa a’poOHOT0 MyTH



oOMeHa BelecTB nepes; aHadpoOHbIM. DH(HEKTUBHOCTh SHEPTETUUECKOT0 0OMEHa.

JdeMoHcTpanuu

[Toprpersr: k. IIpuctin, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCUHTE3Y, « DHEpreTuueckuii oomMen», «brnocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTERY.

O6opynoBaHue: CBETOBOM MHMKPOCKOMN, 00OpyAOBaHUE ISl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «l3ydyeHue  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUJIa3bl UM KaTanasbl)y.

JlabopaTopnass pabora «/3yyeHue (epMEHTATUBHOIO paCIICTUICHUS
MEPOKCHJIa BOJAOPOJA B PACTUTEIBbHBIX U KUBOTHBIX KIIETKAX).

Jlabopatopnas paGora «CpaBHeHHE MpOIECCOB  (POTOCHMHTE3a U
XEMOCHHTE3a».

JladbopaTopHasi pab6otra «CpaBHeHHE MIPOLIECCOB OPOXKEHUS U JILIXaAHUS».

Tema 7. HacaencreeHHass MH(poOpManus U peaju3anus eé B KJIeTKe

Peakunun matpuunoro cuHte3a. [IpUHIMI KOMIIJIEMEHTAPHOCTH B PEAKIUAX
MaTPUYHOIO CUHTe3a. Peanuszanus HacneAacTBeHHON MHGopManuu. I eHeTnyeckuii
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot kiemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnopTHeix PHK B Ouocunrtese 6enka.
VYcenoBust OuocunTeza Oenka. KomgupoBanue amMuHOKUCIOT. Ponbs pubocoM B
OonocuHTe3e Oenka.

Cogpemennvie npeocmasierus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT U 3YKapuoOT. Peryisinus akTUBHOCTM T€HOB y NpOKapuoT. ['mmore3a
onepoHa (®. XKako0, XK. Mano). Monekynapuvie mexanusmovl IKCHpeCcCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perymsius 0OMEeHHBIX
MPOLIECCOB B KJIeTKe. KieTounslil romeocTas.

Bupycsl — HekieTouHble (hOpMBbI )KU3HUA U 0ONHUraTHble rnapa3utbl. CTpoeHue
IPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuznenHvlti yuki
JHK-cooepocawux eupycos, PHK-cooepacawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycnsie 3aboneBanust 4yenoBeka, xuBOTHbIX, pactenuit. CITN]/], COVID-
19, counanbHbie 1 MEIULUHCKUE TPOOTIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuwux maccusos («bigdatar)
CMPYKMYPHBIX OUon02udeckux oannvix. Hanomexuonoeuu 6 buonoeuu u meouyune.
LIpoepammupyemvie hynkyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.

JdemMoHcTpanuu



[Toptpetsr: H. K. Konbsnos, 1. . IBanHOBCKUH.

Tabmuiel u cxembl: «buocuHTe3 Oenkay», «I'eHeTndeckuii koa», «Bupycoy,
«bakrepuodarm».

IIpakTuueckas padora «Co3iaHre MOJEIN BUPYCA».

Tema 8. ) Ku3HeHHBIH UKJ KJIETKH

Knerounsli 1uki, ero mnepuoasl u perynsauus. WHrepdaza u MUTO3.
Oco0eHHOCTH MPOILECCOB, MpOTEKarolMX B WHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  IlpecunreTndecknii  (MOCTMUTOTUYECKUIM),  CHUHTETUYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKHI) IEPHOIbI HHTEP(A3HI.

Matpuunbiii cunte3 JHK — pennmukaums. [lpunnunsr permmkanuu JHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIbHOCTD.
Mexanusm pernkauunn JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TejaoMepaza. XPOMOCOMHBIM HAOOp KJIETKH — KapuoTuil. JIUIUIOWJHBIA U
rariouHeli  Habopel  XpomocoMm. ['oMonoruusnsle xpoMocombl. [losjoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguu MHUTO3a U TPOUCXOJAIINE B HUX

npoueccsl. Tumnbl muto3a. Kaproknne3 u nutokuHe3. buonorundeckoe 3HadyeHuUe
MHUTO3a.

Perynsuust MmutoTHueckoro nukia kietku. [Iporpammupyemasi kiaeTodHas
rudenb — anormnTo3.

Knerounoe sympo, XpoMocombl, (PyHKIIMOHANIbHAsE T€HOMUKA. Mexanusmol
npoaugpepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemox. «lLlugposas
KiemKka» — buouHgopmamuyeckue mMooenu QyHKYUOHUPOBAHUsL KIemKU.

JdemoHcTpanumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH UK KICTKW», «Mwuto3», «CTpoeHHE
xpomocomy, «Pemmukanus JJHK.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenaparsl: «MuUTo3 B KJIeTKax
KOpElIKa JTyKay.

JlaGopaTopHuas padora  «M3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlabopaTopHnasi pa6ora «Ha0mroeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JdyKa (Ha rOTOBBIX MUKpOIIpENaparax).

Tema 9. CTpoenne n GpyHKIIUN OPTaHU3MOB

buonornueckoe pazHooOpasue OpraHHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBbI.

OcCOoOEHHOCTH  CTPOEHHUSI U JKUBHEAEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxew, OIHOKJIETOYHBIE TPUOBI, OJHOKJIECTOYHBIC
BOJOPOCIH, IpyTHe MPOTUCTHI. KOJIOHMaIbHBIE OPraHU3MBI.



B3auMocBs3p 4acTel MHOTOKIETOYHOIO OpraHu3ma. TKaHH, OpraHbl M
cucteMbl opraHoB. Opranu3m Kak eauHoe uenoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, TMPOBOJsAIIAA, OCHOBHAsl, MexaHudeckas. OCOOCHHOCTH CTpOEHUS,
GyHKIUNA ¥ pacToNOKeHHs TKaHEeH B OpraHax pacTeHUI.

TKaHU XUBOTHBIX U YEJIOBEKA. THIbI XKUBOTHBIX TKAHEH: DIUTEIMAIbHAS,
COCMHUTENbHAS, MblllIeuHas, HepBHas. OCOOCHHOCTH CTpOCHMs, (PYHKIHN U
pacnoJIOKEHUSI TKAaHEW B OpraHax KMUBOTHBIX U YEIOBEKA.

Opranbl. BereratuBHble M TIe€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBI OPraHOB XUBOTHBIX U 4YeiaoBeKa. DyHKIIMM OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranusmoB. Kapkac pacrenuid. CKeaeTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX >KMBOTHBIX. HapykHbli M BHYTpeHHHH ckeneT. CTpoeHue u
TUIIBI COSTUHEHUS KOCTEH.

JIBukeHne  opraHu3MoB. JIBHJKEHUME  OJHOKJIETOYHBIX  OPraHHU3MOB:
aMEOOHUIHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOUHBIX PAaCTCHUM:
TPONU3MBI M HACTUH. JIBH)KEHHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmos. [lormomeHue BOABI, YIVIEKACIOrO Taza M
MHUHEPAIbHBIX BEHIECTB pacTeHUsIMU. lIuTaHue >KMBOTHBIX. BHyTpuIionoctHoe u
BHYTPHUKIIETOUHOE TNuleBapeHue. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENbI
MULIEBApUTEILHOTO TpakTa. [lumeBapurenvHbie xene3bl. llumieBapurenbHas
CHCTEMA YEJIOBEKa.

Jlpixanue opranu3MoB. JIpixanue pacteHuid. JIpixanue sxuBOTHbIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIeTKU. KoxkHoe npixanue. /[pIxarenbHas MOBEPXHOCTb.
XKabepHoe u nérounoe apixanue. J{pIxanue Mo3BOHOYHBIX KUBOTHBIX U YETIOBEKA.
OBOJIIOIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHasi cucTema uelioBeka. MexaHu3M BEHTWISILIMM JIETKUX Yy NOTUL U
MJeKonuTaromux. Perynsuus npixanus. JprxateiabHble 00bEMBI.

TpaHcnopT BeEWIECTB Yy OpPraHUu3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHUM.
TpaHncropT BemecTB y KUBOTHbIX. KpoBeHOocHas cucrema M €€ Oprassbl.
KpoBeHocHass cucTteMa MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaie,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpailieHHsl. DBOJIOLHUOHHbBIC
YCIIOXKHEHUSI CTPOCHHUSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepaua u e€ peryssuus.

Beigenenue y opranusMoB. BeineneHue y pacteHui. Beimenienue y
KUBOTHbIX. (CoKpaTuTenbHble Bakyonu. Oprasbl BblaelieHus. DunbTpanus,
CeKpelus U 00paTHOE BCAChIBAHWE KaK MEXaHWU3Mbl pa0OTHI OPTaHOB BBIICICHUS.
CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIAEIUTENBHON cUcTeMaMU. Belaenenue y
MO3BOHOYHBIX JKUBOTHBIX U uenioBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE



He(pona. OOpazoBaHKEe MOYH Y YETIOBEKa.

3amura y OpraHu3MoOB. 3aliuTa y OJHOKIIETOYHBIX OpraHu3mMoB. Cropbl
OakTepuii M UUCThl MNPOCTEHIIMX. 3almuUTa Yy MHOTOKJIETOYHBIX pPAacCTEHUM.
Kyrtukyna. Cpenctsa NacCUBHOM M XUMHUYECKOW 3a1UuThl. DUTOHLINIBI.

3amyTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. MIMmyHHas cucrema yenoBeka. KieTouHslil u
TYMOpaJlbHbIA UMMYHUTET. BpoxaEHHBIA M NpUOOPETEHHBIN crneuupuyecKui
UMMYHUTET. Teopusi KIIOHaIbHO-celeKTUBHOro mMmMmyHurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BociasintenbHble OTBETHI OPraHU3MOB. Poiib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxumocte W perynsuus y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranm3MoB. Takcucel. Pazgpaxumocts u  perymsauusa y
pacTteHui. PocToBbIE BENIECTBA U MX 3HAYCHHUE.

HepBHas cucremMa u pedrexropHas peryjsuus y XUBOTHbIX. HepBHas
cucTeMa M €€ OTHeINbl. DBOJIOIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y XKUBOTHBIX. OTAENBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduekc u
pednexropHas nyra. besycioBHbie U yCIOBHbBIE Pe(hIEKCHI.

I'ymopasibHast peryysinysi M 3HIOKPUHHAs CHCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenme3pl HHOOKPMHHOW CUCTEMBI M KX TOPMOHBI. JleHCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOM U SHAOKPUHHOM cucTteM. ['unoramamo-runodusapHas
cucrema.

JdeMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmumbsl u cxembl: «OAHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE
Bojopocnny», «bakrepumn», «lIpocreiimmue», «OpraHbl LBETKOBBIX PaCTCHUII,
«CucreMbl  OpPraHoB ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHuHe
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHE CTEONs,
«CTpoeHHE JUCTOBOW IUTACTHMHKW», «TKaHM KUBOTHBIX», «CKeJeT 4YesloBeKay,
«IInmesapurenbHas  cucrema», «KpoBeHocHas cucremayn, «/lpixarenpHas

cucrema», «HepBHas  cucremay, «Koxa»,  «MplllleyHass  CHCTEMay,
«BblaenurenbHas CUCTEMa», «IDHAOKPHUHHAsA cUCTEMa», «CTpOECHHE MBIIIIbDY,
«Ammynurer»,  «KumeunonosoctHele», «Cxema  NUTaHUA  PACTEHHI,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THIAPBIY,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctemMa poiO», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcsa», «HepBHas  cuctema  ntuny, «HepBHas — cucrtema
MiIeKonuTaomux», «HepBHas cuctema uenoBekay, «Pediaexcy.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMNPENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, PpPaKOBUHBI MOJUIIOCKOB, KOJUIEKLIUU



HACEKOMBIX, UITIOKOKHX, KUBBIE IK3EMIUISIPbl KOMHATHBIX PAacTE€HUM, repbdapuu
pacTeHMil pa3HbIX OTAEJIOB, BIAXHBIE Ipenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opy0oBaHuE A1 JEMOHCTPALMY [IOYBEHHOTO U BO3IYIIIHOI'O MUTaHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u OeJIKOB IoJ AecTBruEM (hepMEHTOB, 000pyI0BaHUE TS
JEMOHCTPALUK OMNBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKHUX, MEXaHU3MA
JbIXaTeIbHBIX JIBU)KEHHUM, MOJIETN FOJIOBHOTO MO3ra Pa3IMYHbIX >KMBOTHBIX.

JlaGoparopHasi padora «l3ydyeHue TkaHEeW paCTCHUN».

JlabopaTopHasi paGora «3yueHne TKaHel )KUBOTHBIXY.

JlabopaTopHasi pabora «3yuyeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazamHokeHHe U pa3BUTHE OPraHU3MOB

dopmbl pa3sMHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHUsS: MOYKOBaHUE,  CIOPYJIALHUA,
dbparmMeHTanys, KIOHUPOBAHHE.

[TomoBoe pasmuoxkenue. [lomoBbie kieTKH, wiau rameTtel. Meio3. Craauun
Mmeno3sa. [losenenne xpomocom B menose. Kpoccunrosep. buonorndecknii cmpici
Melo3a W IOJIOBOrO Iporecca. Melo3 M ero MecTo B JKM3HEHHOM LMKJIE
OpraHU3MOB.

[IpenzaponpimieBoe pasBurue. I'amerorenes y »KUBOTHBIX. [10J10BBIE JKENE3bL.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMatorenes u oorere3. CtpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBOpeHre ©  3MOpPUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIIOAOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyanbHOE pa3BUTUE OPraHU3MOB (OHTOrE€HE3). DMOPHOIOTUS — HAayKa
0 pPa3BUTUU OPTaHU3MOB. Mopgoeenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craauum >MOpHUOreHe3a
KUBOTHBIX (Ha mnpumepe Jarywmku). JpoOnenuwe. Tumbl  apoOseHus.
Hemepmunuposannoe u HedepmuHuposannoe Opobaenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH JAPOOJCHUS MIICKONMMUTAIOMNUX. 3apOJBIIICBbIC JIMCTKU
(racTpyssinus). 3aKiaagKa OpraHOB U TKaHEW U3 3apOIbIIIEBbIX JUCTKOB. B3anMuoe
BIIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (SMOpUOHAIbHAS WHIYKIIHS).
3aknajka IUTAaHA CTPOEHMS JKMBOTHOIO KaK pPE3yJbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha >MOpUOHANTBHOE pa3BUTHE PaA3TUYHBIX
(baKkTOpOB OKPY’KaOIIEH Cpebl.

Poct u pasButue xuBoTHBIX. IlocTamMOpHuoHanbHbIl nepuon. Ilpsmoe u
HempsMoe pas3BuTHe. PasButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. bHOJOrMyeckoe 3Ha4YeHHE NPSIMOr0 W HENPSMOIo
pa3BUTHSL, UX PACIPOCTPAHEHUE B MpUpPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MoCTIMOPHUOHATIBHOTO Pa3BUTHS



y )KMBOTHBIX U yesnoBeka. [lepuobl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOrMYECKUE MPOLIECCHI.

Pasmuoxxenne u pasutrue pacreHuid. ['ameroput m cnopodur. Meiio3 B
KU3HEHHOM 1MKie pacTeHuil. OOpa3oBaHHe cCImOp B Tpolecce Meio3a.
I'ametorenes y pacreHunid. OIUIOOJOTBOPEHHE W Pa3BUTUE PACTUTEIBHBIX
Opranus3MoB. /[BoilHOE OIIOOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHn3MBbl pEryJIsiiuM OHTOI€HEe3a Y PAaCTEHUM U )KUBOTHBIX.

JdemoncTpanuu

[Toptpetsi: C. I'. HaBammn, X. [IIneman.

Tabnmuel u cxembl: «BereratuBHOe pasMHOXeHHE», «TuIbl Oecrnoysoro
pasMHOXKEHUD», «Pa3sMHOXKEHME XJIaMUAOMOHAAbD», «Pa3zMHOXEHHE 3SBIIICHBDY,
«Pa3MHOXeHHE TUAPB», «Meio3y, «XpoMocoMmbl», «l'ameroreHes», «CTpoeHuUe
SAULIEKIETKH M criepMaro3ouga», «OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe n
HENpsIMOe pas3BuTHe», «PazButne Manckoro xyka», «Passutue capanum»,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTEHHUI»,
«CTpoeHHE CEeMSIH OJHOMOJIBHBIX U JIBYJIOJIBHBIX PAaCTEHUI», «KMU3HEHHBIN LUKII
MOpPCKOM  KamycTel», <«OKM3HEHHBIM I1UKI MXa», <OKU3HEHHBIM  LUKI
NAroOpPOTHUKA», « ’KU3HEHHBIM LUK COCHBD).

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIIpEnaparsl SIMIEKIECTOK U
CIIEPMATO30M10B, MOJENb «LIMKIT pa3BUTHUSA JIATYILIKW.

JlabopaTtopHas padora «/3ydueHue CTpOEHHUS NOJOBBIX KJIETOK HA TOTOBBIX
MUKPOIIPENIApaTax».

IIpakTyeckas padora «BpIABIEHHE NPU3HAKOB CXOJCTBA 3apPOJBIIIECH
IIO3BOHOYHBIX KUBOTHBIX).

Jlabopatopnas pabGora «CTpoeHHME OpPraHoB pPa3MHOXEHUS BBICIIMX
pacTeHui.

Tema 11. I'eHeTMka — HayKa 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHu3MoB

Hctopusi cTaHOBIEHMsS W pa3BUTHUA TE€HETUKM Kak Hayku. Paboter I
Menpens, I'. ne @pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
reHetuku. Padoter H. K. Komeiiosa, H. 1. BaBunora, A. H. benosepckoro, I'. .
Kapneuenko, 10. A. ®ununyenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TIOHATHS U CUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TEHBbI, AJIBTEPHATUBHBIC IPU3HAKH, JTOMHUHAHTHBIMN M PELIECCUBHBIN
IPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS! JIMHUS, THOPUABI, TEHOTHUII, (PEHOTHIL.
OcHOBHbIE ~ METOABl  T€HETUKU:  T'HOPUAONOTMYECKHUH,  IIUTOJIOTMYECKHH,
MOJIEKYJIIPHO-T€HETUYECKHN.

JdemMoHcTpanuu



[Toptpeter: I'. Menuens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BaBunos, A. H. benosepckuii, I'. [[. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodee-PecoBckuii.

Tabmuibl 1 cxembl: «MeToabl TeHeTUKIY, «CXeMbl CKPEIIIUBAHUS.

JladbopaTopHasi padora «Jlpo3oduina Kak OOBEKT T'€HETHYECKUX

VICCIIEIOBAHUI».
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usi rTuOpUIOB nepBoro nokojeHus. [IpaBuno gomuHupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH paclIeIuieHUusT NPU3HAKOB. l{uTonornueckue OCHOBBI
MOHOTHOPHUJIHOTO CKpeIllUBaHus. [ MmoTe3a YuCTOThl raMeT.

AHanmsupyomee ckpemmBanne. [[poMeKyTOUHBIN XapaKkTep HACIIEIOBAHUS.
Pacmieruienne npu3HakoB NpyU HEMOJIHOM JTOMUHUPOBAHUMU.

JuruOpuaHoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH He3aBUCUMOT0
HacJlelOBaHMUs ~ Npu3HakoB.  lluTonoruueckue  OCHOBBI  JAUTHOPHUIHOTO
CKpPELIMBAHUA.

CuemnienHoe HacnenoBanue npuszHakoB. Pa6oter T. Moprana. CuemieHHoe
HACJIECOBAHUE T'€HOB, HApYILICHHE CLEIUICHUS MEXIy TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIM MEXaHU3M ONpPENESCHUs oJIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporaMmeTHbId I10J. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanue npus3HakoB, CHEIMJIEHHBIX C ITOJIOM.

l'enotun kak wnenoctHas cucreMa. llnendoTrponuss — MHOXECTBEHHOE
JNEeUCTBHE TIeHa. MHOXKECTBEHHBIA ajulenu3M. B3anMonencTBUE HeasIeabHbIX
reHoB. KommneMentapaocts. Dnuctas. [lonumepusi.

'eHeTnueckuil KOHTPOJIb PA3BUTHSl PACTEHUW, KMBOTHBIX M YEJIOBEKa, a
Takke (U3MOJOTUYECKUX TIPOILIECCOB, TMOBEICHHUS W KOTHUTHUBHBIX (DYHKIIHIL.
['eneTnueckue MexaHU3Mbl CUMOUOTreHE3a, MEXAHU3MbI B3aUMOJICUCTBUS «XO35UH
— Mapa3uT» U «XO3IMH — MHKpoOHOM». ['eHeTMdeckue acmeKTbl KOHTPOIS H
U3MEHEHUS HACNeJCTBEHHON MHPOpPMALUU B MOKOJIEHUSAX KIETOK U OPraHU3MOB.

JdemoHcTpanuu

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

Tabnuubr u cxemsl: «[lepBblit 1 BTOpo#t 3akoHbl Mennens», «Tpetuii 3aKkoH
Meunpens», «AHanmusupyrouiee ckpemuBanue», «HemomHoe TOMUHHpPOBAaHHUEY,
«CuenyieHHOe Haclel0BaHWe MPU3HAKOB Yy Jpo30puibl», «l'eHeThka mosay,
«Kapuotun uenoseka», «Kapuotun apozodpuins», «Kapuorun mnruusy,
«MHOXECTBEHHBIN ajaenu3m», «B3anMoaeiicTBre r€HOBY.

O6opynoBanue: Mofenb g JAEMOHCTpAallMd 3aKOHOB €JAMHO00pa3us
ruOpUI0B TMEPBOTO IMOKOJEHUS W pacUICICHUs MPU3HAKOB, MOJENb s



JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HAcCJIEJOBAHUSA NPU3HAKOB, MOJEINb IS
JEMOHCTPAlUM CLEIUICHHOTO HACJIENOBAHUS NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «/Ipo3odunar.

IIpakTuueckas padora «M3yueHwe pe3ynabTaTOB MOHOTHOPHUIHOTO
CKpEIIUBaHUS Y APO30(DUITBD.

IIpakTnueckas  paGora  «l3yyeHue  pe3ynbTaroB  JUTHOPUIHOTO
CKpEIUBAHUS Y JPO30DUITBI.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna u cpeAsl npu  (popmupoBaHuM (peHoTHUIIA.
N3MeHunBoCTh pU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbBIC MPU3HAKHU. Bubl
M3MEHUYMBOCTH: HEHACIICICTBCHHAS U HACJICICTBEHHAS.

MoaudukanuoHnHas HW3MEHYUBOCTh. Ponb cpempl B (OpMHpOBAHUU
MOIU(PUKAIIMOHHON M3MeHYMBOCTH. Hopma peakiuu mpusHaka. BapuanmoHHbIN
pan u BapuanmoHHas kpuBas (B. Moranncen). CpoiicTBa Moau(UKaIIMOHHOM
U3MEHYHUBOCTH.

I'enoTunuueckass ”3MEHYMBOCTh. CBOMCTBA T€HOTUMMMYECKON N3MEHYMBOCTH.
Buipl reHOTUNIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIl[MOHHAS.

KomOunHatuBHas W3MEHUYMBOCTh. Meil03 M MOJOBOM MpollecC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTU B CO3JaHUU
TEHETUYECKOTO Pa3HOOOpa3us B mpeiesiax OJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTh. BHabl MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUHPOBAHHBIE MyTalMHW. SInepHble WU
HUATOIUIa3MaTuyeckne mMyTtauuu. CoOMaTHUYEeCKHE M TMOJIOBblE MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BIUMSAHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IPOIEcca. 3aKOH TOMOJIOTHUYECKUX pSAJIOB B
HacnenacTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesnepHas U3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, pPOIb ONUSEHEMUYECKUX (Hakmopos 8
HAc1e008aHUU U U3MEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOE ) OP2AHUMOS.

JdeMoHcTpanuu

[Toprpersr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmuupr w  cxembl: «Bumpl u3MeHumBoCcTHY, «MoauduxamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MEHYUBOCTHY, «Meio3s,
«OmnogotrBopeHuey, «l enernyeckue 3a00y1eBaHUs Yel0BeKa», «BUIbl MyTaIuii».

OO0opynoBaHue: KUBble U TepOapHble SK3EMIUISIPbl KOMHATHBIX PAcTEHUH,
pucyHku (pororpadun) >KMBOTHBIX C PA3TUYHBIMH BUJIAMU H3MEHYHUBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON U3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia u
BAPHUALIMOHHON KPUBOMY.



IIpakTnueckas padora «Mytaruu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuorun wenosexka. MexayHapoaHas nporpaMma MCCIENOBaHHsS TI'e€HOMA
yenoBeka. Meronbpl  M3ydeHHMsT T'€HETHMKHM  YEJOBEKa: TIE€HEaJOrM4eCcKHi,
OJIM3HEIOBBIH, IUTOr€HETUYECKUH, MONYJISIIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONpENIEIICHNE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, IT'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOILIBIO
[T11P-ananu3a. HacneacTtBeHHbIe 3a001eBaHus YeoBeKa. [ eHHBIE U XPOMOCOMHBIC
0oJe3HM 4YenoBeKa. bolie3HM C HAClEeNCTBEHHOM MpPenpacroyioKEHHOCTbIO.
3HaYCHUE MEAUIMHCKOW T€HETHKH B MPEAOTBPAILICHUN U JIEYEHUH T€HETUYECKUX
3a0oneBaHUi 4YenoBeKa. MeauKO-reHETHUEeCKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [[OHSATHE «T€HETHYECKOTO Tpy3a». ITUYECKUE acCHEeKThl UCCIEIOBAHUN B
00JaCTH peJaKTUPOBaHUSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOphl TMOBBIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
du3znYeCKOMY U XUMUYECKOMY 3arpsi3HEHUIO OKpYy»XKarouieil cpenpl. ['enetnueckas
IIPEIPACIIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdeMoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun udenoBeka», «MeToJbl U3yUYEHHsS] TE€HETUKU
yesoBekay, «I'eHeTuueckre 3a00JIEBAHMS YEIOBEKAY.

IIpakTnueckas padora «CoCTaBJICHHE U aHAIU3 POJOCIOBHOIN.

Tema 15. Cenrekuusi Oprann3MoB

JlomecTuKanuss W CEJNEKUUs. 3apOKACHUE CEJNEKIUU W JOMECTUKALUU.
Yuyenne H. WM. BaBmmoBa o lleHTpax TPOUCXOXKICHUS HW MHOT000pa3us
KYJIbTYPHBIX pacTeHUil. PoJip cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
#*uBOTHbIX. CopT, mnopoma, mMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HacleAcTBeHHOW wu3menHumBoctd H. 1. BaBuioBa, ero 3HaueHue Is
CEJIEKIMOHHOUN pabOTHI.

Meroabl ceneKIMOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
WHJVBUYaJIbHBIN. Ortanbl ~ KOMOMHAIIMOHHOM  cenekiuu.  Mcnbitanue
Npou3BOJIUTENIeH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
¢eHoTHIIa MOTOMCTBA M OTOOP IO TEHOTHUIY ¢ moMoIbio aHanuza JTHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ[  CEJICKIHMOHHOW  paloThl.
PannanmoHHbIl 1 XUMHYECKUA MyTareHe3 Kak HCTOYHUK MYTalui y KyJbTYPHBIX
dopm opranu3moB. lcrnonb30BaHME T€HOMHOTO PENAKTUPOBAHHMS M METOJOB
pexomOunanTHbeIX JIHK nms monydeHus ucxomnHoOTro Matepuana Juist CeIEKIHH.

[Tonmyuyenue MOJIUILIONIOB. BuyTtpusugosas rUOpUIU3AIINSL.
bnuskopoAcTBEeHHOE — CKpelMBaHue, WM UHOpuAuHr.  HeponctBenHoe
CKpeuiuBaHue, win ayTOopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue



rerepo3uca B cenekuuu. Otmanénnas rudbpuauzanus. [Ipeononenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIUU PACTEHUHN U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHUE U U3YyYEHUE T'C€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX PpOAMYEN A CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. JM3yuenue, coxpaneHue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCTNEEHHBIX U NPOMBICA0BbIX HCUBOMHBIX
8 YesaxX YAVUUEHUs CYUeCmeyiomux U co30anusi HO8bIX NOpoo, TUHUL U KPOCCOS8, 8
MOoM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHBIX Memo008 HAYUHbLIX UCCLe008AHUL,
nepeooguvix uoetl U NepcneKmusHbIX MexXHON0UU.

JdemMoHcTpanuu

IToprpersr: H. W. Basuios, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
JlyxbsiHenko, b. JI. Actaypos, H. bopnoyr, /. K. benses.

Tabnuubl u cxembl: «LleHTpbI TPOUCXOXKIEHUS 1 MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSJOB B HACIEICTBEHHON W3MEHYMBOCTHY,
«Metoabl cenexkunny, «OTaanéHHas rudpuauzanus», «Myrarenesy.

JlabopaTopHasi pabdora «/3yyeHue cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOL
JOMAIIHUX KUBOTHBIXY.

JlaGoparopHas padora «lI3ydeHue METOJIOB CENECKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacreHuN».

Ikckypceusi «OCHOBHBIE METOJIbI U JOCTHIKEHHUS CEJIEKIMU PAcTeHUH W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IIJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM y4acTOK, B TEIUIMYHOE XO3SUCTBO, B J1aOOpPaTOPUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJIorNsl U CHHTEeTHYECKAasi OMOJIOTUS

OOBEeKThI, UCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHbIE W TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHNEe, TONYyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOZenue. Mukpoouonornyeckuii cunte3. OOBEKTHI MHUKPOOHOIOTUYECKHUX
TexHonorui. [IpousBoicTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH W MHCTPYMEHTOB 1I€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C L[EJIBIO MOTYYEHUsI OPTaHU3MOB U UX KOMITIOHEHTOB,
coJiepKallfX He BCTPEUAIOIINECS B IPUPOJE OMOCHHTETHYECKHUE My TH.

Knerounass mnxkeHepus. MeToapl KylabTypbl KIETOK M TKAHEH pPacTEHHU U
#KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuau3anus W  COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJIEKUUH pacTeHuil. [lomyuenue
MOHOKNIOHANbHBIX anmumein. HMcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpPEHUE. PeKoHCTpyKIus
SIMIIEKJIETOK U KJIOHUPOBAHME >KUBOTHBIX. METOA TpaHCIUIAHTALMU SIAEP KIIETOK.



Texnonocuu 0300po8eHs, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CeNbCKOXO3AUCTNEEHHBIX K)IbMYP.

XpoMOCOMHass W TeHHasg uWHXeHepus. VCKycCTBEHHBIM CHHTE3 TIeHa H
koHcTpyupoBaHue pekoMOuHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTkeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHXEHEPUH.
DKOJIOTUYECKHUE U 3TUYECKHE MPOOIeMbl TEHHOW HH)KEHEPUU.

Menununckue 6uorexnonoruu. [loctrenomuas uudponas meauiuua. [T11P-
JIUarHoctTuka. MeTaOoJIOMHBI aHalIW3, TE€HOUEHTPUYECKUN aHallu3 MIpoTeoMa
YyesoBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbsA. VCmosib30BaHHME CTBOJIOBBIX
kineTtok. TapretHas Tepanusi paka. 3D-Ounoumxkenepus mig  pa3pabOTKU
(yHIaAMEHTAIbHBIX OCHOB MEIUUMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeHd COUeTaHHMEM TEXHOJOTUH TPEXMEPHOTrO OMOMPHUHTHUHTA M ckadoiauHra
JUISL PELLICHUS] 3a/1a4 [IePCOHAIIM3UPOBAHHON MEIULMHBI.

Co3naHre BEKTOPHBIX BAaKIMH C II€JIbI0 OOecreYeHus: KOMOMHHPOBAHHOMN
3amuThl OT Bo3Oyauteneir OPBU, ycTaHoBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢ynxuonupoBanus PHK-cogepxammx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHNUs Y€JIOBEKa U KUBOTHBIX.

JdeMoHcTpanuu

Tabnuupl u cxemsl: «Mcnoap30BaHrEe MUKPOOPTAHU3MOB B MPOMBIILIEHHOM
npou3BoACTBe», «Kilerounas nHxxeHnepusn», «l eHHass HHXEHEPUSD.

JladopaTopHasi pa6ora «l3yueHne 0ObEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJIOYHOKHUCIIBIX IPOAYKTOBY.

IKeKypeuss  «bHOTEXHONOrMs — BaXKHEWIIAs MPOU3BOJMTENBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHune W pa3BUTHE IBOJIIUHMOHHBIX MNMPEACTABJICHUN B
OuoJI0rUun

OBomtonmonHass teopust Y. JlapBuna. Ilpennochulkn BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hbp 1 Hay4yHas JaesatenbHocTh Y. /lapBuHa.

JIBrKy1ue cuiibl 3BoJonnu BUoB 1o Y. JlapBuHy (BbICOKasi ”THTEHCUBHOCTh
pPa3MHOXEHUS  OpPraHU3MOB, HACJICJACTBEHHAas HW3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunTteTndecko Tteopuu HBomormu (CTD). HelitpanpHas
Teopust dBoitouuu. CoBpeMeHHas JBOJIONMOHHAS  OWoJorus. 3HAauYeHUE
ABOJIIOIIMOHHON T€OpUHU B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cent-Unep, K.
Krosee, Y. lapeun, C. C. UerBepuxos, . 1. HImansraysen, Jx. Xonaein, . K.



benses.

Tabmuubr u cxembl: «Cucrema >xuBo mnpupoasl (o K. Jlunuew)y,
«Jlecthuua xuBbIX cymectB (mo Jlamapky)», «MexaHusm (opmupoBaHus
OPUCHOCOOJIEHH y pacTeHuil W KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nytemectus Y. apsunay, «Haxoaku Y. JlapBunay, «Dopmbl 60pbObI
3a cyuiectBoBanue», «llopoasl romy6eit», «MHOroobpasue KyiabTypHBIX (PopM
KammycTbl», «[1opoapl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. [HapBuny)», «Cxema COOTHOUIECHUSI JBWXKYIIUX CHUJ SBOJIIOLUNY,
«OCHOBHBIE TIOJIO)KEHUSI CHHTETUYECKON TEOPUU SBOIIOLIANY.

Tema 2. MuUKpO3BOJIIOLNS U €€ pe3yJbTaThl

[Monynauust kak sneMeHTapHasi eAUHUIA BOMIONUU. COBpEMEHHbBIE METOAbI
OLICHKH TE€HETUYECKOTO pa3zHoOoOpa3usi W CTPYKTypbl momyisuuid. W3meHenue
reHo()oHAa NOMYJSIIUM KaK 3JEMEHTAPHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeruueckoro pasHoBecust [x. Xapau, B. BaiinOepra.

DneMeHTapHble (PaKTOphl (ABUXKYIIME CHIbI) HBOMIOLMH. MyTallMOHHBIH
nporecc. KomOunatuBHas u3MeH4YMBOCTh. [Ipeild reHoB — ciyvaiiHble
HEHaNpaBJICHHbIE M3MEHEHMs] 4YacTOT amjiened B Homysinusax. OQdext
OocHOBartelnsa. JIpgexm Oymoviriounoco 2opaviuika. CHUdCEHUe 2eHemuuyecKo2o
pasznooobpazus: npuuunsl u cieocmeus. llposenenue s3gpgpexma Opeiicha cenog 6
oonvwux u  manvix  nonyrayusax.  Murpauun.  W3omAupd  MOMyJISIIMIA:
reorpadudeckas (MpOCTpaHCTBEHHAs), Ouoornueckas (penpoyKTUBHAS).

EcrecTtBeHHbIit 0TOOp — HampaBisoomuid  (HakTop 3BOIOIUUA. DOPMEI
€CTECTBEHHOT0  OTOOpa:  JIBWXKYIIMM, CTaOMIM3UPYIOIIMKA,  pa3pbIBalOLIUi
(zm3pynTtuBHbIN). IlomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOIO
NOBEJCHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh ~ OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOIIOLHUU.
Bo3nukHOBeHHe — mpucnocoOieHuid y  opraHusmoB.  Apomopdo3sl U
uanoagantauuu. [IpumMepsl mpucnocoOsieHnit y OpraHu3MoB: MOp(oIoruueckue,
¢usnonornueckue,  OMOXUMHUYECKHE,  ToBeneHYeckue.  OTHOCHUTEIBHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u cTpykrypa. BupmooOpa3zoBaHue Kak pe3yJbTar
MUKpOdBOMIOIMH. M3omsmus — kimrodeBod (aktop BupooOpazoBanus. [yt u
CITOCOOBI BUJI000pa30BaHMUS: aJIonaTpUYeCcKOe (reorpaduueckoe),
CUMIIaTpUYECKOEe  (PKOJOTUYECKOE),  «MTHOBEHHOE»  (MOJMILIOMAN3ALNSA,
rubpuan3anus). JJMuTenbHOCTh BOJIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  3BOdIOIMOHHON OHOJOrMM B pa3paboOTKe HaydHbIX METOOB
coxpaHeHusi 6uopa3zHooOpazusi. MUKPOIBOIIOLMS U KOIBOJIOLMS Mapa3suTOB U UX
X0351eB. MexaHu3mMbl (POPMUPOBAHUSL YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI



O00pBOBI ¢ HEl.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmumslt 1 cxeMbl: «MyTalMoHHass HM3MEHYMBOCTHY, «llomymnsiuonnas
CTpYKTypa Buaa», «Cxema nposiBieHus 3aKkoHa Xapau—BainOepray, «JBuxyiiue
CWJIBl ABOJIOLUNY, «IKOJOTMYECKass MU30JSLUS MOMYJSIIUI CEBaHCKOU (openny,
«l'eorpaduueckass U30ISUUsL  JUCTBEHHMIIBI CHUOMPCKOM W JMCTBEHHHUIIBI
naypckoiy, «llomynsiroHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUA €CTEeCTBEHHOro 0TOopay, «Dopmbl OOpbOBI 3a CYIIECTBOBAaHUEY,
«naycTpuanbHelil MenaHu3M», «KuBbie uckomaemeie», «I[oKpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexaromas OKpacka YKUBOTHBIX),
«®Dusnonornueckue axantauny, <«lIprucnocoOleHHOCTs OpraHu3MoOB H €€
OTHOCUTENBHOCTHY», «Kpurepun Buaa», «Buasl-nBoitHukn», «CTpyKTypa BuIa B
npupoze», «CrocoObl BugooOpazoBanus», «l'eorpaduyeckoe BUI000pa3OBaHUE
TpEX BHUJOB JaHABIIICH», «IKOJOTHMUYECKOE BHUA000pa30BaHUE BHUIOB CHHUID,
«ITonmummonnel pacrenuity, «KamyctHo-penednsiii rubpum».

OO6opynoBanue: repbapuu paCTeHHM, KOJIJIEKIIMA HACEKOMBIX, dy4esa NTHI] U
3BEpeil ¢ mpuMepaMu pa3IMYHbIX NPHUCIOCOOJICHM, 4Yydesna NTUI U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OIM3KUX BUIOB, 0Opa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopnass paGora «BbisiBIeHHEe HW3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJIA».

JlabopaTopnass  paGora  «IIpucrnocoOiieHuss  OpraHu3MOB M  HUX
OTHOCHUTEJIbHAS 1IeJIECO00PA3ZHOCTHY.

JlabopaTtopnas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIOY.

Tema 3. MaxkpodBosouus U eé pe3yJibTaThl

Meroasl u3ydyeHHsT MakpolsBoirouuu. [lameoHToNmOrMYeckre  MeTOAbI
uzydeHus: odBomoruu. llepexonnpie ¢GopMbl U (UIOTEHETUYECKUE — PSIbI
OpraHU3MOB.

buoreorpaguueckre Meroabl H3ydeHus sBomonuu. CpaBHeHHE (IIOpbl U
dbayHbl MaTepUKOB U OCTPOBOB. buoreorpadudeckue obmactu 3emnn. Bumapl-
SHAEMUKU U PEIIUKTHI.

OMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUEHUS
sBONMIOLMU. ['eHeTMUecKkne MeXaHW3Mbl 3BOJIIOIMM OHTOTEHE3a U IMOSBICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHbICE  OPraHbL.
PynumenrtapHsie  opranbl U aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTUYEeCKME  METOAbl  M3YyYEHHsS]  DSBOJIOLHUU.
I'omonornynsie reHbl. COBpEMEHHBIE METOJbl MOCTPOCHUS (PUIOrEeHETHYECKUX



JEPEBLEB.

XPpOMOCOMHBIE MYTALIMU U 3BOJIFOLHSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (TpaBWia) PBONIONUU. [IpuHyun cmenvl hyHKYuUll.
HeoOpatumocTs 3BoonMu. AjnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIHH.

JdeMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, . Mromnep, O. I'ekkenb.

Tabmumpl U cxeMbl: «OUITOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCTY,
«3Bepo3yobie  smepbl»,  «Creromedansl»y,  «Punnmodute»y,  «CeMeHHBbIC
nanopoTHukw», «buoreorpaduueckue 30HbI 3emian», «/peiid KOHTUHEHTOBY,
«Penuktbl»y, «HavanpHble cTagud SMOPUOHAILHOTO PA3BUTHSL TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyaUMEHTH,
«ATaBU3MBI», «XpPOMOCOMHBIE HAa0OpHI YeENOBEKa W IMUMMIaH3e», «[aBHBIE
HaIpaBJIeHUs dBOJTOLUNY», «O0II1e 3aKOHOMEPHOCTH HBOJIIOLIUNY.

OOGopynoBaHue: KOJUICKIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPraHu3MOB, MYJISI)KU TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxo:kaenne u pasBuTHE KU3HU HaA 3emJie

Hayunbie rHmote3bl OpoOUCXOXKACHUS >KU3HU Ha 3emie. AOWOreHe3 u
nancrnepmusi. JJoHayuHbie MPEACTABICHUS O 3aPOKICHUM KU3HU (KpEalMOHU3M).
I'mnoTe3a NOCTOSIHHOTO CaMO3apOKICHUS KU3HU U €€ ONpPOBEpKEHUE onbiTaMu D.
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxieHue »Ku3HU U aCTPOOHOJIOTHS.

OcHOBHBIE JTallbl HEOPTraHU4ECKOU JBOJIIOLIUH. IImanerapHas
(reosoruyeckas) JBOJIONHMA. XHUMHYECKas OHBOJIOIMS. AOHWOTeHHBIM CHHTE3
opraHnuyeckux BemecTB u3 Heopranudeckux. Ombir C. Mumnepa u I'. FOpu.
OO6pazoBanue mnoaumepoB U3 MoHoMmepoB. KoanepBaTHas rumoreza A. W.
Onapuna, runoresa nepBuyHoro 0ynaboHa JIx. XomnaeitHa, reHeTHYecKasi TUIoTe3a
I'. Ménnepa. Pubosumer (T. Uek) m rtumoresa «mupa PHK» V. T'mnGepra.
dopmupoBanue MeMOpaH U BO3HUKHOBEHHUE MPOTOKIETKH.

Uctopusa 3emnm u Meronpl €€ wuszyuyeHus. lckomaeMble OpraHUYECKHE
ocrarku. I'eoxpoHonorusa u e€ wMeroabl. OTHocuTenbHass W aOCONIOTHAs
reoxpoHosorus. ['eoXpoHoiornyeckas ImKaisa: 30Hbl, 3pbl, HEPUOIBI, SITOXHU.

HavanbHbpie »Tambl opraHmyeckou 3Boironud. [losiBieHWe W 3BOJIOLMSA
NEPBBIX KJIETOK. DBoNIONUs MeTabonu3Ma. Bo3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHajior NMEPBBIX Ha 3emie COOOLIECTB.
Crpomaronutsl. [IpokapuoThl U 3YKapUOTHI.

[Tpoucxoxaenne 3ykaproT (CHMOMOTEHE3). DBOIIOIUOHHOE TTPOUCXOKICHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOUYHBIX OPTaHU3MOB.



OcHOBHBIE 3Talbl BOJIONHMH BBICHIUX pacTeHud. OCHOBHBIE apoMopho3bl
pactenud. Beixon pactenuii Ha cymry. [losiBieHHE CIIOPOBBIX pACTEHUU U
3aBoeBaHne uMHM cymud. CemeHHble pacTeHus. [IpoMcxXoxIeHue [BETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tamnbl 3BOJIOINUHU KUBOTHOrO Mupa. OCHOBHBIE apoMop(ho3bl
®KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — IMOSIBIICHHE COBPEMEHHBIX
tunoB. [lepBble XOp0BbIe KUBOTHBIE. JKM3HB B BOAE. DBOJIONHUS MTO3BOHOYHBIX.
[Ipoucxoxaenne ampuodbmii m pentunuii. [lpoucxoxneHve MIECKOMUTAIOMIMX U
ntull. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CMO3BOHOYHBIMU U
MIO3BOHOYHBIMH )KUBOTHBIMHU CYIIIH.

Pazputne xu3HM Ha 3emiie MO 3paM M INEPUOJAM: apXeu, MPOTEPO30H,
najgeo3oi, Me3030M, KallHo30il. OOm@as  XxapakTEepUCTHKAa KIMMaTa U
reojorndyeckux mpoueccos. [losBiieHMEe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycioBUs U BIUSHHE HA Fa30BbIA COCTAaB aTMOCQEPHI.

MaccoBble BBIMUPAHHUSI — 3KOJOTHYECKUE KPU3UCHI npouuioro. [IpuuuHer u
CJIEICTBUSI MAacCOBBIX BbIMHpaHUW. COBPEMEHHBIA 3KOJOTMYECKH KPHU3UC, €ro
ocobennoctu. [Ipobaema coxpanenust 6mopasHooOpas3usi Ha 3emiie.

CoBpeMeHHasi cucTeMa OpraHuyeckoro Mupa. [IpuHnmnbl Kiaccudukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIbI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsl: @. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, [Ix. Xongenn, I'. Ménnep, C. Mumnnep, I'. IOpu.

Tabnuiel u cxemsl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa mo
W3YUCHHUIO CaMO3apoXKaeHusl Xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  ABoIOLMN»,  «l'€e0XpoHONoruyeckas  IIKajaay,
«HadvanpHble 3Tanbl opraHU4eckoil 3poonumn», «Cxema o0pa3oBaHUsl SYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOUW NpUpPOAb», «CTpoeHHE BUPYyCay,
«Apomopdossr  pactenmity, «Punnodute», «OIHOKIETOYHBIE BOIOPOCITH,
«MHoTrOoKJIeTOUHbIE BOgoOpocam», «Mxwm», «llamoporHukm», «l'omocemMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuieuHOMOI0CTHBIE,
«IInockue YepBU», «YneHucTOHOrueY, «PBIOBIY, «3eMHOBOIHBICY,
«IIpecmbikarommecs», «lltuupyy, «Miekonuratomme», «Pa3BuThe XWU3HH B
apxeuckou spe», «Pa3BUTHE )KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
NaJe030MCKON 3pe», «Pa3BUTHE KNU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KaifHO30MCKOM 3pe», «CoBpeMeHHass CUCTEMAa OPraHUYECKOr0 MUPay.

OGopynoBanue: repbapuu pacTEHUN PA3THYHBIX OTACNIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaKHbIE IIPENapaThl )KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIUN
WUTJTIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuella MTHUI] W 3BEpEl,



KOJUICKIIUM OKAMEHEJIOCTEH, IIOJE3HBIX MCKONAEMbIX, MYJISDKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sadopatopHas  paGora «MoaenupoBaHuE — ONIBITOB
Mumnnepa—tOpu o u3yueHuto aOMOreHHOTO CHUHTE3a OPraHUYEeCKUX COCTMHEHUN B
NEPBUYHOM aTMochepe».

JlabopaTtopnass pabGora «/3ydyeHue M oOmnMcaHUE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPraHU3MOBY.

IIpakTnueckas padGora «l3ydyeHue OCOOEHHOCTEW CTPOEHUs pacTeHUM
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «l/3yyeHue ocoOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHune 4yeja0BeKa — aHTPONOreHe3

Pazpensr u 3aaun anTponosorud. MeToibl aHTPOMOJIOTHH.

CraHoB€HME TMPEACTABICHUN O IMPOUCXOXKICHUU YENOBEKA. Penuruosneie
B033peHUsA. COBpEMEHHBIE HAYYHBIE TEOPHUHU.

CX0ACTBO Ye0BEKa € )KUBOTHBIMU. CHCTEMATHYECKOE MOJI0KEHHUE YETIOBEKA.
CBuzerenbcTBa  CXOJICTBA  4YEJIIOBEKA € JKMBOTHBIMHU:  CPaBHUTEJIBHO-

MOpGOIOrHYeCcKHe, AMOPHOJIOTHYECKHE, bU3M0JI0r0-OMOXUMHUYECKHE,
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-

b61e1484b48f?backUrl=%2F06%2F10NI0BeAeHUECKUE. OTIIMYNSA YEJIOBEKA OT KMBOTHBIX.
[IpsAMOX0kAEHNE U KOMIUIEKC CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOM CUT'HAJILHOW CUCTEMBI.

JIBroxymine cuiibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrHYEeCKUe, COLUAIbHBIE.
CooTHolieHrne OMOJIOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B @aHTPOIOTEHE3E.

OcHOBHBIE CTaJuu aHTpororeHeza. PanHue yenoBexkooOpa3Hble 00€3bSHbI
(IPOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIUE MPEIKH YeTIOBEKOOOPA3HBIX 00€3bsH U
MOJIed. ABCTPAJONUTEKN — JBYHOTME NMPEAKH JIoJeh. UenoBek yMmensli, epBole
V3TOTOBJIEHUS OPYIHUHM Tpyha. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIFOJEH
3a npenensl  Adpuku. YenoBek reiaenbOeprckuii — 0oOmMMM  MpeIoK
HEaHJIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBeK HEaHAEPTAIbCKAN
KAaK BUJ JIIOJEW XOJIOAHOTO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JCHUCOBCKHI 4EJOBEK, OCBOEHHME KOHTHMHEHTOB 3a npenaenamMu AQpUKH.
[TaneoreneTrka 1 MajaeoreHOMHUKA.

DBOJIIOLMS COBPEMEHHOTO ueoBeKa. EcTecTBEHHBIM OTOOpP B MOMYJSLHUAX
yenoBeka. MyTannoHHBIH Tpouecc U noidumopdusm. IlonmynsiuuoHHBIE BOJHBI,
npeid reHoB, murpanus U «d(PpQPexT ocHoBaTeNs» B MOIMYJISIUAX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckue packl. Ilonsatue o pace. boisbmme pacsl: eBporieonaHast
(eBpasmiickasi),  aBCTpajOo-HETpouJHAs  (PKBAaTOpUAlbHAs),  MOHTOJOWIHAs
(asmaTcko-aMepuKaHCKas). Bpems M myTH paccelleHHsl 4YejoBeKa II0 IUIAHETE.



EnuncTtBOo  4yenoBedeckux pac. HayuyHas  HECOCTOSITEIBHOCTh  pacH3Ma.
[IpucnocoOneHHOCTh 4eNloBeKa K pPa3HbIM YCIOBUSAM OKPYXKAIOIIEH CpeJbl.
Bnusaue reorpaguueckoil cpeapl U apeiidpa TreHoB Ha MOPQOJOTHIO U
(U3MNONIOTHIO YEeTTOBEKa.

MexauciuIuinHapabple  MeToJbl B (u3uveckoil  (OMOJIOTHMYECKOi)
AHTPOMOJIOTUU.  OBOJIOLMOHHAS  @HTPONOJIOTHS W MaJC€O0AHTPONOJIOTHUS
YeJIOBEYECKUX MOMYJISIUA. bruoconnanbHble HCCIEIOBAHUS TPUPOJILI YeTOBEKa.
HccnenoBanmne KOIBOIIONNUNA OMOJIOTHIECKOTO M COIMAIIBHOTO B YEJIOBEKE.

JdemoncTpanuu

[Toprpertsr: Y. Hapsun, JI. JIuku, A. 4. Porunckuir, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPONOJOTHNY, «[ 0JTOBHOM MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBDY, «CKEJIeT 4YeIoBeKa W CKEJIEeT IIUMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbDY, «/[BHXKYIIME CUIIBI aHTPOIIOT€HE3a», « IBOIIOLUOHHOE
IpEBO  4eJoBeKa», «ABcTpamonuTek», «YenoBek  ymenslity, «Yenosek
NpSAMOXOSIIIHiY, «JlenucoBckuit yenoBek» «Heannepranbipy, « KpoMaHbOHIIBDY,
«IIpenku denoBekay, «ITambl HIBOIIOLNH YeI0BEKa», «Packl yenoBekay.

OOGopynoBaHue: MYJSDKHM — OKaMEHEJIOCTEH, TMPEeaIMETOB  MaTepHAIbHOM
KyJbTYphl ~TIPEAKOB 4YeJOBEKa, penpoaykiuu (¢dotorpaduu) KapTUH C
MU(OJIOTMYECKUMU U OHOJICMCKUMM CIOKETaMH TMPOUCXOXKACHUS 4YeJIOBeKa,
dboTorpaduu Hax0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJICITh
yepena 4YeloBeKa M 4Yepena IIMMIIaH3€, MOJENb KHCTH 4YeJOBEKa U KHUCTH
HIMMIIaH3€, MOJIENIA TOPCA PEAKOB YEJIOBEKA.

JlabopaTopnass padora «l3yueHue o0coOOEHHOCTEH CTpPOEHUS CKeJeTa
YeJI0BEKa, CBSI3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTuueckas padora «/3yueHre 3KOIOrMUECKUX aJaNTalui YeTOBEKa.

Tema 6. JkoJjiorusi — HayKa 0 B3aHMOOTHOIIEHHUSIX OPraHM3MOB U
HAJIOPraHU3MEHHBIX CUCTEM C OKPYKAKOLIEeH cpeaoi

3apoxaeHre U pazBuTHe 3Kosioruu B Tpyaax A. ['ymOonbara, K. @. Pynse,
H. A. CeepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
3KoJIoruH. CBA3b 3KOJIOTUU C IPYTHUMH HayKaMHu.

Metoasl skosioruu. lloneBsie HaOMOACHUS. DKCINEPUMEHTHI B HKOJOTHH:
npupojiHble W JabopaTropHbie. MojenupoBaHue B SKOJOTMU. MOHUTOPHUHT
OKpY>KaloIIeH Cpepl: JOKAIbHBIN, pErHOHAIBHBIN U TJI00ATbHBIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM JUIA  YEJIOBEKa. DKOJOTHYECKOE
MHUPOBO33pPEHUE KaK OCHOBa CBsI3€il yesnoBedecTBa ¢ Mpupojoi. dopmMupoBaHue
HKOJIOTUUECKOHN KYJIBTYPhI U 9KOJIOTUYECKON IPaMOTHOCTH HACEJICHUSI.

JdemoHcTpanuu

[Toptpets: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuios, O. ['ekkens, A.
Tencmu, B. H. Cykaués.



Tabmuipel u cxeMbl: «Pa3mensl dxomorum», «Metoabl skonoruny, «Cxema
MOHHUTOPHUHIA OKPY’KAIOIIEH CPENbI».

JlaGopaTopHuas padora «3yuenue METO/IOB 3KOJIOTUYECKHUX
VCCIIEJOBAHUI.

Tema 7. Opranusmsl u cpeaa oOUTaAHUS

Dkosorudeckue (HakTopsl U 3aKOHOMEPHOCTH UX AeiictBus. Knaccudpukanus
AKOJIOTMYECKUX (PAaKTOpOB: abHOTHYECKHE, OMOTHYECKUE, aHTpONOoreHHble. O0mme
3aKOHOMEPHOCTH JACUCTBUS 3Kojorndeckux ¢akropoB. [Ipasuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOUMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue ¢daktopel. CBerT Kak sKojormyeckuil Qakrop. [leiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKHE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLIEHUIO K cBeTy. CHUTrHaJbHAass poJib CBETA.
DoTONEepPUOaNU3M.

Temneparypa kak skonorudeckuid (axrtop. JlelcTBHe TeMiepaTypbl Ha
opraHu3Msbl. [1oMKHUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skonornuyeckuit ¢daxrop. I[IpucnocoOneHus pacTeHHil K
noJJep KaHU0 BoJHOro Oananca. Knaccudukaius pacTeHUH MO OTHOUIEHUIO K
Boze. IIpucnocoOennst KUBOTHBIX K U3MEHEHUIO BOAHOIO PEKHUMA.

Cpenpl oOUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAas, MOYBEHHas,
rNlyOMHHas  NOJAINOYBEHHAs,  BHyTpUOpraHusMeHHass.  DU3HKO-XMMHUYECKHE
0COOEHHOCTH cpea oOuTaHus opraHu3MoB. IlpucnocoOsieHus OpraHu3MOB K
KU3HH B Pa3HbIX cpeax.

buonornyeckne putrmsl. BHemHue u BHyTpeHHHE pHUTMBL. CyTOYHBIE U
rOJUYHbIE pUTMBL. [IpHucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHUM KU3HH.

Xuznennoie Qopmbl opranusmoB. [loHsTe o0 JKuU3HEHHOH Qopme.
XKuznennole  (opMbl  pacTeHMil:  JepeBbsl, KYCTapHUKHU, KyCTapHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJETHHE TpaBbl. JKHU3HEHHbIE (HOPMBI KMBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’3poOMOHTHL. (OCOOEHHOCTH CTpoeHus U oOpaza
AKU3HH.

buotnyeckue  daktopel.  Bumbl = OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHLUs, XUIHUYECTBO, CUMOMO3 U ero ¢opMsel. [lapazurusm, koonepanus,
MYTyaliu3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBo). Herpopuueckue
B3aUMOJIeUCcTBUS  (Tommueckue, (Qopuyeckue, ¢adpuueckue). 3HAUYCHHE
OMOTHYECKHX B3aUMOJCHCTBUI JJisi CYIIECTBOBAaHUS OpPraHU3MOB B Cpelie
oOutanus. [IpyHINI KOHKYPEHTHOI'O UCKIFOUEHHS.

JdemMoHcTpanuu



Tabmuupbr U cxembl: «2Ikonorudeckue (axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpPOBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XMBOTHbIE», «DH3MONOrMUecKkue aaantauuu
KUBOTHBIX», «Cpempl o0OWTaHWS OpraHu3MoB», «buomornyeckue pUTMBIY,
«Kuznennoie  Qopmbl  pacteHui», «KusHeHHble  (HOPMBI  JKHMBOTHBIX),
«IKOCUCTEMA IIMPOKOJIMCTBEHHOTO JIeCa», « IKOCUCTEMA XBOMHOTO Jiecay, «llenun
nuTaHus», «XumHudectBo», «llapasutuzm», «KonkypeHuus», «Cumounos»,
«KommeHncanmzmy.

ObopynoBanue: repOapul pacTeHUM W S>KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTHYECKUX (PAKTOPOB, TepOapuu CBETONHOOUBBIX,
TEHEJIIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJNIOOUBBLIC, TEHEIIOOUBBIC U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHMUS], TepOapUU U KOJUIEKIIMU TEIJIOJIIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYMBBIX PACTEHUM, dyuesna MTHIl U 3Bepell, repdbapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduraMm, kcepopuraM, me3opuTaM, KOMHATHBIE
pacTeHMs JaHHBIX TPYMMH, KOJUICKIIMU dUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpejax,
repbapuri M KOJJIEKIIMM PACTEHUW U IKUBOTHBIX, OOJIAAIONIUX YepTaMU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKWU3HH, repbapuud u
KOJUIEKIIUM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OPM, KOJJIEKLIUU
YKUBOTHBIX, YYACTBYIOIINX B PAa3TMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSX.

JlabopaTopnasi paGora «BbIsiBIeHHME MNPUCTOCOOIECHUNH OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnas pabota «BbisBiIeHHME NPUCTIOCOONCHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD.

JlabopatopHass pa6ora «AHaToMUYeCcKHEe OCOOCHHOCTHM pPAaCTEeHUH U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ikos10rusi BUI0B M NOMYJISIIM I

DKOJIOTUYECKUE  XApaKTePUCTUKU  TOMYJIALNH. [lonmymsimus  Kak
Oouonornueckas cuctema. Poinb HEOTHOPOAHOCTH cpeabl, PU3NUECKUX OapbepoB U
0COOEHHOCTeH OMONOruU BUIOB B (POPMUPOBAHUU MIPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TIOKa3aTEIW MOMYJSIUUMUA: YHCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi M TIOJIOBasl CTPYKTypa, pOXKAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTpAIUSI.

DKkosiornyeckasi CTpykrypa nomnyiasuud. OueHKa YMCIEHHOCTH MOMYJIALIMH.
JluHamuyKka monyiasiuud U €€ peryysiius. bUoTHYecKrnid MOTEHIMAN MOITYJISLHH.
MopaenupoBanue TUHAMUKH ONyJaiuu. KpuBbie pocTa YMCIEHHOCTH MOIMYJISLIHH.
Kpubie BbDKMBaHUA. Perynsmusi 9ucIEHHOCTH TMOIYJSITUN: POib (aKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETHH BUIOB (T- U
K-crparerun).



[Tonsitue 06 skonormyeckod Humie Buaa. Mecrtoobutanue. MHOroMepHas
Mozenb sKojornyeckon Humm Jx.M. XarumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Hui. [loTeHmanpHas U peaqv30BaHHAs HUILIU.

Bua kak cucrema nomynsanmii. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE IKBUBAJICHTBHI.

3aKOHOMEpPHOCTH TOBEJEHUSI W MUrpauuid >KUBOTHBIX. buosiormueckue
WHBa3UM 9Y>KEPOIHBIX BUJIOB.

JdemoHcTpanumn

[Toptpert: dx. Y. XaTunHCOH.

Tabmuubl U cXembl: «DKOJOTMYECKUE XapaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHasi  CTpyKTypa  mHomyasiuuum», «Bo3pacTHble  NHUpaMuabl
nonyysiiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuamammn», «Mogenpb skonorndeckor Humu Jx. M. XatunHcoHnay.

ObopynoBanue: repOapuu pacTeHUM, KOJJIEKIUU >KUBOTHBIX.

JlabopaTopnass pabora  «llpucmocoGneHuss ceMssH  pacTeHUH K
pacceeHUIo.

Tema 9. Dkos0rus cood1EeCTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoneno3 u ero crpykrypa. Cszu mexay
OpraHu3MaMu B OMOIIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. [Ix. Tencnu). OyHKIIMOHAIbHBIC
OJIOKM OpPraHu3MOB B JKOCUCTEME: MPOJYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHUECKHE OJIOKU
skocucTeM. [TouBbl 1 Wbl B 3kocucTeMax. KpyroBopot BemiecTB u MOTOK YHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TOKa3aTeNM  3KOCUCTEMbl. buomMacca u  mpoayKuws.
DKOJIOTUYECKHE MUpaMUbl Yucels, 0MoMacchl U SHEPTHUU.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Dayxmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble u
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOrE€HHbIE BO3JIECUCTBUS Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasnoodpasue u nojiHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[IpupoaHbie IKOCUCTEMBI. JKOcuUcmembl 03€p U pex. IKocucmemsvl MOpel U
oOKeanos. Jxkocucmemovl MyHOp, J1ecos, cmeneti, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHos. Paznuuus
MEXKIy aHTPOMOT€HHBIMU U TIPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOo3kocucteM. [‘opoxackas
dbnopa u dayna. CuHaHTpomm3aius TopoAcKoil ¢ayHbl. buonornyeckoe wu
X035IUCTBEHHOE 3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B
aKocHucTeMax. Ponb Kackaonozo 3gpghekma u 6u008-30uhukamopos (Kirouesvix
81008) 6 pyHnkyuonuposanuu dxocucmem. IlepeHOC IHEPTUU W BEIIECTB MEXKITY
CMEXXHBIMH 3KOCUCTEMaMH. Y CTOMYUBOCTb OPTaHU3MOB, MOIYJALUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBU.

Mexarnuzmuol 8030eticmeus 3a2psA3HeHUll  pPA3HLIX Mmunog Ha
CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 —~ HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBU.
MeTo070THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 9KOCHCTEM.

JdeMoHcTpanuu
[Toptpet: A. JIx. Tencnu.
Tabmumet  u cxembl:  «CtpykTypa  OumoneHoza»,  «IKOCHCTEMa

HMIMPOKOJIMCTBEHHOTO Jecay, « IKOCHCTeMa XBOWHOTO Jjecay, « OyHKIMOHAIbHBIC
IPYIIbl OPraHU3MOB B 3KocHcTeMe», «KpyroBopoT BelIecTB B 3KOCUCTEMEY,
«Ilenu nutanus (macTOUIHAs, NETPUTHASN)», «IKOJIOTHUYECKAS TUPAMUIA YUCEID,
«IKoJoTuYecKass mUpaMuaa OrMoMacch», «IKOIOTHYECKAs MHUPAMHIa SHEPTHN,
«ObpazoBanue Oosotay, «IlepBuynas cykieccus», «BoccranoBnenue yeca mocie
noxkapa», «KocucTteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB M MOTOK
SHEPruu B arpoueHose», «IIpumepsl ypboskocucTem».

OO6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uy4esa MTULl 1
3Bepeil, repdapuu KyJbTypHBIX U TUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIEIb
9KOCHUCTEMBI.

IIpakTnyeckas padora «/3ydyeHre u onucaHue ypoOsIKOCUCTEMBD.

JlaGopaTopnas pabGora «l3yueHue pa3zHOOOpa3usi MEIKHX [MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeust «IDKCKypCcHsl B TUIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HsK,
eJIbHUK, HA CYXOAOJbHBIA WM MOMMEHHBIN JyT, 03€po, 00JI0TO)».

IKeKypeusi «DKCKYpCHsli B arpo’KoCHCTeMYy (Ha MOJie WIM B TEIUIMYHOE
XO035HCTBO)».

Tema 10. buocdepa — rirodajbHaAsA IKOCHCTEMA

buocdhepa — oOmennanerapHas o0oyiouka 3eMiu, A€ CYIIECTBYET WU
CyllleCTBOBaJIa >kU3Hb. Pa3BuTHe mpencraBieHuit o buocdepe B Tpyaax . 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mochepsl u e€ cocra. JKupoe
BeIleCTBO Onocdephl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcodeHHOCTH Onocdepsl Kak
r7100anpHOM 3KOoCcHCTEeMBI. JlMHaMuueckoe paBHOBecHe B Ouocdepe. KpyroBopoTsl
BEIECTB U OMOT€OXMMHUYECKHE UKIBI (Yrieposaa, a3oTa). PUTMHUYHOCTG sSIBICHUMN
B Ouocdepe.



3oHanbHOCTE OWochepnl. [loHstTue o Ouome. OCHOBHBIE OHWOMBI CYIIIH:
TYyH/Ipa, XBOIHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTeNH, CAaBaHHBI,
MyCThIHU, TPONTUYECKHE JIeCa, BEICOKOTOPhs. KiluMaT, pacTUTEIbHBIA U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKITUS KUBBIX CUCTEM, OIIEHKA UX PECYypPCHOTO MOTEHIIUANa U
onochepHbIX QYHKITUH.

JdemMoHcTpanuu

[Toprpetsr: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuupbr u cxembl: «l'eocdhepsr 3emnn», «KpyroBopoTt azota B HMpHUPOJEY,
«Kpyrosopot yriepona B mpupozae», «KpyroBopoT Kuciopojia B HpHUPOIELY,
«KpyroBopoT Boabl B mpupozae», «OcHoBHble OMOMBI cymmny, «Kinmarnueckue
nosica 3emun», « Tynapa», «Taiiray, «Cmemansasii gecy, «1InpokoIncTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHay, « Tponudeckuit jgecy.

ObopynoBanue: repdbapun pacTeHUN pa3HbIX OMOMOB, KOJIEKIIUU KUBOTHBIX.

Tema 11. YestoBek U OKpYykamouias cpeaa

DKOJIOTUYECKUE KpU3UChI W WX NOpuuuHbl. BosznelicTBue uyenoBeka Ha
ouochepy. 3arpssHeHre BoO3AymIHOW cpeabl. OXpaHa Bo3ayxa. 3arps3HEHHE
BoAHOW cpenbl. OxpaHa BOJIHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBINA M XKUBOTHBIM Mup. OxpaHa
pPaCTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbl MPUPOJIBIL.
Kpacupie xuurun. Ocob6o oxpansemble mnpupoansie Tepputropun (OOIIT).
borannueckue cagbl U 300JI0rMYECKUE TTAPKH.

OCHOBHbIE TPUHIMUIIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA U IPHUPO/IBIL.
PanvonansHO€  MpPUPONOMONIL30BAHUE W COXpaHEHHWE  OHMOJOTUYECKOTO
pazHooOpaszus 3emin. OOmMEe 3aKOHOMEPHOCTH TJ00ANBHBIX 3KOJIOTMYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3KCa U €ro BEPOATHBIE MMOCIEACTBUS.

Pa3zBuTe METONOB MOHUTOPUHIA PA3BUTHUS  OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvlie uUcciedo8anus nepexooa K pecypcocbepeeaioujel U
KOHKYDeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u 6uopecypchwi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneyugarowjue O00OCmMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. (OcHOGbI
sKopeadburumayuu dKocucmem U cnocobos 6opvOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX 9KOCUCTIEM.

JdemoHcTpanuu

Tabmuubr w  cxembl:  «3arps3HeHHEe  aTMocepbl»,  «3arps3HeHUe
ruapochepsl», «3arpsizHeHre TouBbl», «llapHukoBwii 3ddexT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPHUI», «MOAENN YIIPaBISIEMOr0 MUPAY.



Ob6opynoBanue: ¢dotorpadhun OXpaHIEMbIX pacTeHUN W KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 110
BHOJIOT'UN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0o0yJalmMMHUCI TpPOrpaMM CpeIHero ooOmero o0pa30BaHMs: JIUIHOCTHBIC,
MEeTanpeaMETHBIE U MIPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX Pe3yJbTaTOB OCBOCHUS IIPOTPaMMBbI 110 OMOJIOTUH
BBIJICJICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHHWE O00YYaIOIIMMUCI POCCUNCKOM
rPpaXXIaHCKOW UACHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONPEACIICHUIO, Haiuuue Mmomusayuu K OOy4YeHHIO  OHOJIOTHH,
yeneHanpaeieHHoe pazsumue BHYTPEHHHUX YOEXIEHUN JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH M MCTOPUUYECKUX TPAAUIUMN pa3BUTUA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMM  YCTaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, HaAIuyue NPaABOCO3HAHUS  DKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb 11€JIM U CTPOUTD )KU3HEHHBIC TIJIAHBI.

JIM9HOCTHBIC pe3yNbTaThl OCBOCHHUS MPOTPAMMBI IO OHOJIOTHH JTOCTUTAIOTCS
B EIUMHCTBE Y4YeOHOW M BOCHHUTATEIbLHON JEATEILHOCTH B COOTBETCTBHH C
TPaAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, UICTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJACHUSI W CIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBOKCHHS K 3aKOHY W IMPABOIMOPSIKY, YETOBEKY TpyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOI'0 YBaXKCHUS, OEPEKHOTO OTHOUICHUSI K KYJIbTYPHOMY HACJEIUI0 U
TpaAULIASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickorn dexnepauuu, MpUpPOIE H
OKpY arollen cpee.

JIngyHOCTHBIE pe3yJbTaThl OCBOSHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOopMHUpPOBAaHHOW BHYTPCHHEH TO3WIKMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIlMH, TIO3UTHBHBIX BHYTPEHHHX  YOCXKICHUN, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTro OOIIECTBa, pacIIMpeHue >KU3HEHHOTO
OMBITA U OMBITA JAEATEIBHOCTH B MPOIECCE peaiu3allii OCHOBHBIX HANpaBICHUN
BOCIUTATEJIbHOMN JI€STEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa’kaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMU 00YUYaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPABOMOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATEIbHOCTH TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PELICHUN y4eOHBIX W MO3HABATEJbHBIX 3a/a4, BHINOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNISITh COOCTBEHHYIO TMO3MIIMI0O MO OTHOLICHHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHUE YYMUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJICH C Pa3HbIMHU YOCKIECHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJILHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBbIX, TO3HABaTEJIbHBIX M HUCCJIEA0BATENbCKUX 3aJa4, YBaXKUTEIBHOTO
OTHOIIIEHUS! K MHEHHUIO OIMOHEHTOB NpPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO CO/ICPKAHMUS;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU AESATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOI rpax JaHCKOMU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH TMEpe]l
Ponunon, ropmocty 3a cBOM Kpad, CBOK PoauHy, CBOW S3bIK M KYJBTYpY,
MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHANBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM TTPUPO/IBI,
noctuxeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIOCOOHOCTh OLIGHMBATh BKJIAJ, POCCHUHUCKHX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYE€HHs] OHOJOTMHM B TO3HAHUU 3aKOHOB
MPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 OOIIECTBA;

ujeiHas yoexXIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTD 32 €TI0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHWE JYyXOBHBIX LIEHHOCTEW POCCHUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUIECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JTUYHOTO BKJIAJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEHMHOW JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaponoB Poccuu;

4) 3cTETHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUM;

MOHUMAHHUE SMOLMOHAIIBHOTO BO3AECHCTBHS KUBOU MPUPOJBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KA4€CTBA TBOPUYECKOUN JTUYHOCTH;

5) ¢usunyeckoro BocnuTAHUS, (DOPMHPOBAHUS KYJILTYPbI 310POBbSI H
IMOLMOHAJIBLHOTO 0JIATONOy U :

NOHUMAaHUE W peaju3anus 370poBOro u Oe3omacHoro oOpasa >KHU3HU
(3mopoBoe  mUTaHUE, COOJIIOJIGHHE TUTMEHUYECKUX TMPaBUJ U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM M OTHObIXa, peryispHas Quznueckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U TICUXHUYECKOMY 370POBBIO;

NOHUMAHUE LEHHOCTH TPaBWJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYaLUsIX, YTPOXKAIOIIUX 37J0POBbIO U KU3HU JIIO/ICH;

OCO3HaHME MOCIIEC/ICTBUN U HEMPUSITUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOr0Jisl, HAPKOTUKOB, KypEeHHUSI);

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPYI0IH00uE;

FOTOBHOCTb K AKTUBHOM JAEATEIIBHOCTA TEXHOJOTHUYECKOW M COLUAIBHON
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJTHATH TaKylO AEATEIbHOCTD;

MHTEpEC K paziMuHbIM cepaM mpoPecCUOHABHON JeATeIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIM BBIOOp Oynymeld mnpodeccun H  peasr30BBIBATDH
coOCTBEHHbBIC )KM3HEHHBIC TJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BaHHUIO Ha
MPOTSKEHUN BCEH JKU3HU;

7) 3K0JI0rHY€eCKOr0 BOCIIMTAHMS

HKOJIOTHYECKH I1€JIeCO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CylIEeCTBOBAHUS,

MOBBIIIIEHUE YPOBHS HKOJOTMYECKON KYJIbTYphl: MPUOOpPETEHHE OINbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM HX BO3MOXHBIX MOCHEACTBUN s
OKPYKaroUIEH Cpeabl;

OCO3HaHUE TrI00aJbHOTO XapaKTepa AKOJOTMYECKUX MpodiieM U MyTel ux
pelieHus;

CHIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MpPU H3YYEHUHU OHOJIOTUU
3HAHUST W YMEHUS TMpU PEHICHUH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
IpPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWUi  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX Ha COXpPaHEHHUE pAaBHOBECHUs B DKOCHCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, OHnochepsl);

AKTUBHO€ HENPUATHE JICMCTBHUM, MNPUHOCIAIIMX BPEI  OKPYkKarolIeh
OPUPOAHON cpenie, YMEHHE IPOrHO3UPOBATH HEOJArONMPUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JACHCTBUM U MPeIOTBpaIllaTh UX;



HaJM4Yue Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIbTYpHI,
ombITa NEATEIbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI UMM B MO3HABATEIILHOM, KOMMYHUKATUBHOW W COLMAIBHOMU
MpPaKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOMN JIESITEILHOCTH 3KOJIOTUYECKOM
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIr0 MO3HAHUS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEpUICHCTBOBAHUE S3BIKOBOM M YWTATEJIbCKOM KyJbTYpbl KaK CpElICTBa
B3aUMOJICHCTBUS MEXKAY JIFOJbMU U MO3HAHUS MUPA;

NMOHNUMaHUE Cchenu(puK OWOJOTUM KaK HayKd, OCO3HaHWUS €€ polu B
dbopMHUpPOBAHUN PALMOHATBLHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpeacTaBlIeHus] 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
o011lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu mnpodaeM
COXpaHEHUSI IPUPOHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTUM JUISI COBPEMEHHOM IHMBWJIM3AIUU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pellaTb pPEeCypcHble  MpoOJeMbl  pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00aTbHBIX AKOJIOTHYSCKUX MPOOJIeM U
obOecrieueHrs  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHM OHMOJIOTUYECKUX 3HAHUN B LEAX
MOBBIIICHUS OOIIeH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM 4acTU (PYHKIMOHAIbHOW I'PaMOTHOCTH OOywyarolmuxcs, GopMupyemoi
pU U3y4YeHUU OUOJIOTUH;

MOHUMAHHUE CYUIHOCTH METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIONb30BaTh TIOJydaeMble 3HAHUSA i1 aHaiu3a U
O0OBSCHEHHMSI SBJIICHUM OKPY’KAIOIIEro MUpa U MPOUCXOIAIIUX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAaHHBIC 3aKJIIOYEHUS Ha OCHOBE HAy4HbIX (DAKTOB H
MMEIOIIUXCS TAHHBIX C LEJbI0 MOJTYyYEeHUS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HMCIOJB30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus: npodieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

OCO3HAHHME IIEHHOCTHM HAyYHOW JESATEIbHOCTU, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATENbCKYIO JIEATEIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUM TO OMOJOTUHU B
COOTBETCTBHHM C )KM3HCHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS 00YUYaAIOIIUXCS
MEXAUCITUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIeHayYHbIC MOHSATHSA, OTPaXKAIOIINE
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, Mpoliecc,
CUCTEMa, HAy4YHBIH (HaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIoBaHMe,  HAONMIOJeHHe, W3MEpEHWe, OKCIEPUMEHT U  JIpyrue);
yHUBEpCalbHble Y4yeOHbIe JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIE), oOecreynBarome (dopMHpoBaHUe (yHKUIHOHATBHOM
TPaMOTHOCTH ¥ COLMAIbHOW KOMIETEHIIMM OOYYaloUIMXCs; CIIOCOOHOCTD
oOyJaromuxcs UCITIOJIB30BaTh OCBOCHHBIE MEXAMCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHUS M  YHUBEpcajbHble Yy4yeOHble JCHCTBUS B
II03HABATEILHOU U COL[MAJIbHOW MPAKTHUKE.

B pesynapraTte wu3ydeHHss OHOJOIMM HAa YPOBHE CpEAHEro oOWIEro
oOpazoBanusi 'y oOyuatomerocss OyayT cdopMupoBaHbl —IMO3HABATEIbHBIC
yHUBEpCalbHble yueOHbIE JEHCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAJIbHbBIE yUeOHbIE
JEUCTBUS, PETYISATUBHBIC yHHUBEpCANIbHBIC YYCOHBIE JCHCTBUSA, COBMECTHAS
NEATEeIbHOCTbD.

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHUS MPOTPAMMBI CpPEIHETrO 0O0IIero
00pa3oBaHMsl JOJKHBI OTPAKATh:

OBJaanenue YHHBeEpPCATbHBIMH yueOHBIMHU NMO3HABaTeJbHBIMH
AefiCTBUSIMM:

1) 6a3oBbIe Joruvyeckue AeiicTBUSA:

CaMOCTOATENIbHO  (OPMYJIMpPOBATh W aKTyalM3upoBaTh  MpooIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NP OCBOCHUM 3HAHWA TPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanu3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 000OIICHHUS), paCKPBIBATh CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TTOHITHSIMU);

ONpEeNeNATh IeNIU JCATENbHOCTH, 3a/laBasi HapaMeTpbl U KPUTEPUHU UX
JIOCTHXKEHHUSI, COOTHOCUTH PE3YJIbTAThI IEITEILHOCTH C TIOCTABIICHHBIMU IIEIISMH;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl OOBsICHEHUS (PAKTOB U SIBICHUMN
YKUBOM IPUPOJBI;

CTPOUTH JIOTHYECKUE pPaCCyXIeHUS (MHIYKTHBHBIC, JCIyKTUBHBIC, II0
AQHAJIOTUH), BBIABJSITH 3aKOHOMEPHOCTH W TPOTUBOPEUHUS B pPaccMaTpUBAEMBIX
SIBIICHUSIX, OPMYJIMPOBATH BHIBOJIBI U 3aKIIFOUCHUS,

PUMEHSTh CXEMHO-MOJICITbHBIC cpeAcTBa IS peACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TAaK)K€  NPOTUBOPEUMH  pPa3HOro  poAa,  BBIBICHHBIX B Pas3JIMYHBIX
MH(POPMAILIMOHHBIX UCTOYHHKAX;

pa3pabaThiBaTh IUJIaH pEIICHHsS MPOOJEeMbl ¢ Y4ETOM aHaIM3a MMEIOIIMXCA
MaTepHAIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTb  KOPPEKTHUBBI B  JICATEIBHOCTh, OLICHUBAaTh  COOTBETCTBUE
pE3yJIbTaTOB LENSIM, OLIEHUBATh PUCKHU MOCIEICTBUMN JEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX PEAIBHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IPU PEUICHUH )KU3HEHHBIX IPOOJIEM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE 1eHCTBUA:

BJIaJI€Th HABbIKAMH Y4E€OHO-UCCIE0BATENIbCKON U MPOESKTHOM ESITEIbHOCTH,
HaBbIKAMHU  paspelieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEJIBHOMY MOUCKY METOJOB PEIIECHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBbIX METOAOB MO3HAHMUS,

UCIIOJIb30BaTh pAa3IMYHbIE BHUJIBl JACSATEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HAaHUA, €r0 HWHTEpIpeTaly, MNpeoOpa3oBaHUI0 W NPUMEHEHHI0O B YYEOHBIX
CUTyalUsX, B TOM YHCJIE [IPU CO3AaHUU YUEOHBIX U COLUATbHBIX IPOEKTOB;

(opMuUpPOBaTh HAyUYHBIM TUI MBILUICHUS, BIaJ€Th HAYYHOW TEPMHUHOJIOTHEN,
KJIFOUEBBIMU MOHATUSIMU U METOJAMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTh APTYMEHTbl AJis JI0Ka3aTelbCTBa
CBOMX YTBEP)KJEHUM, 3aaBaTh MaApaMETPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHBIE B XOJE€ PEIICHHWS 3aJadyd  Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLEHUBATh NPHOOPETEHHBIN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHbI MOMCK IEpeHoca CPEJCTB U CIOCOOOB
JENCTBUS B IPOPECCUOHATIBHYIO CPELY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHEIEATEIbHOCTH;

YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HbIX NMPEAMETHBIX 00acTel;

BBIIBUTaTh HOBBIE WJIEU, NpeularaTb OPUTMHAIbHBIE MOAXObl U PELICHMUS,
CTaBUTbH NPOOJIEMBI U 33]1a4H, JOMYCKAIOUIUE aJbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ unpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpMALUH (TEKCTE yueOHOro
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VHTepHeTe), aHamM3HpOBaTh



UH(OPMAITUIO PA3IIMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBAThH
e€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD;

(GhOpMyIMPOBATh 3aMpPOCHl U MPUMEHATh PA3JTHYHBIE METOJbI MPU TIOUCKE U
otbope Oumosornueckoil nHMOpMAIUK, HEOOXOIUMOM JIJIsi BBIMOJHEHUS YUeOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCIIOB30BAHUS PA3TMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
ounosiornyeckor nHpopmaluu (CxeMbl, Tpa@uku, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Jpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeAcCTBa mpu paboTe ¢
Ouonornyeckod HHPOpMAIMEH: MPUMEHATh XUMHUYECKHEe, (QU3NYECKHEe U
MaTEeMaTUYECKUe 3HAKU U CHUMBOJBI, (hopmylibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHMBOJHYECKHE  CpPEICTBA
HATJIATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
uH(OpPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBj1ajieHHe YHUBEPCAJIbHBIMIA KOMMYHHUKATHBHBIMH J1€fiCTBUSIMU:

1) oOmenue:

OCYIIECTBISATh KOMMYHHUKAIIMHU BO BCeX cpepax KMU3HU, aKTUBHO YYaCTBOBATh
B JMAJIOTe€ WM UCKYCCUM MO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCHTEIBHO BBITIOJIHCHHS TpejiaracMou
3a/1au, YYUTHIBATh MHTEPECHl W COTJIACOBAHHOCTH MO3UIMN IPYTUX YYaCTHUKOB
JAaJiora Wik JUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHMs, TOHMMAaTh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, TPEINOCHUIOK BO3HHUKHOBEHHS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(IUKTHI U BECTH MIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMHU OOIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JOJIeH, MPOSBIATh YBAXKUTEIBHOE OTHOILIEHUE K COOECETHUKY
U B KOPpeKTHOU (opme (HOpMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATEJIbHOCTh:

MOHWMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBHUIYAJTLHON
pabOTHI IPH PEIICHUN OMOJIOTHIECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
MPUMEHEHUS TPYMIOBHIX (HOPM B3aUMOJICHCTBUS MPHU PELICHUU YUEOHOMU 3aa4H;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JACHCTBUH C y4E€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJ0T0 WICHA KOJIJICKTHBA,;



IPUHUMATh €I COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWUHUPOBATh JEUCTBUSA MO €€ JOCTHKEHHUIO: COCTAaBJATh IUIAH JICHCTBHIA,
pacnpenensaTb pojad € YY4ETOM MHEHMH YYacCTHHKOB, OOCYKIaThb pe3yJbTaThl
COBMECTHO paboTHI;

OIICHMBAaTh KA4ye€CTBO CBOEr0 BKJIAJla M Ka)XXJOTO yYaCTHMKA KOMAaH/bl B
oO1uit pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLICHUBAaTh MJAEH C TMO3UIHMH HOBHU3HBI,
OpUTMHAIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaIUSIX, IPOSBIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIUATUBHBIM.

OgyaleHHe YHUBEPCAJIbHBIMYU PeryJISTHBHBIMM J1eCTBUSIMM:

1) camoopranusaunus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSl U1 BBIABJICHHMS TPoOJIeM U HX
pelIeHus B )KU3HEHHBIX U YUeOHBIX CUTYaIHsX;

BbIOMpAaTh HAa OCHOBE OHOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKM B CBOUX JEHCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3J10pPOBbBIO U 370POBBI0 OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO JESATEIBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlaul B 00pa3oBaTelbHOU
JEATEIbHOCTH U KM3HEHHBIX CUTYAIlUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pEIIeHUus MpoOieMbl C  Y4&ToM
UMEIOIIIUXCSL PeCypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYALIMSIM;

paciupsaTh paMKU y4eOHOTO mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUM;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PEUICHUE;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

crocoOCcTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIMPOKOW 3PYIUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TMOBBIINIATH CBOW 00pa30BaTENbHBIN H
KYJbTYPHBIM YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISIM;

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcuM KaKk  OCO3HaHUS
COBEpLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HUX PpE3YJNbTAaTOB U
OCHOBaHUH, UCHOIB30BaTh MPUEMBI peIeKCUU Ui OLIEHKH CHUTyallu, BbIOOpa
BEPHOI'O PEIICHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATh PEUIEHUS IO HUX
CHIKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTHX IIPM aHajau3€ pe3yJIbTaToB
NEeATENbHOCTH;

3) npuHsaTHE ce0sl U APYIrUX:

OpUHUMATh ce0sl, MOHUMAsl CBOM HEIOCTATKU U JOCTOMHCTBA;

II[PUHUMATh MOTHBBI W apryMEHTBl JPYTHX IIPH aHajIu3€ pe3yJIbTaToB
NEeATEINbHOCTH;

NPU3HABATH CBOE MPABO U MPABO JAPYTHUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh NOHMMAaTh MUP C MO3ULUHU IPYTOro YeIOBEKa.
INPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yJbTaThl OCBOCHUSI COJEpKaHHS YydeOHOro mpeameTa
«buonorus» Ha yriayONEHHOM YpOBHE OpPHEHTHUPOBAaHbI Ha oOecredyeHue
npodunbHOoro  oOydenust — oOydwatomuxcss  Owosmornmn. OHM  BKIJIIOYAIOT:
cnenuduueckure g OUOJIOTUU HAayYHbIE 3HAHMS, YMEHHS M CTIOCOOBI IEUCTBHM 1O
OCBOEHHUIO, UHTEPIPETAIIMU U MPEeoOpPa30BaHUIO0 3HAHUM, BUJBI JIEITEIHHOCTH I10
MOJIYYECHHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3JUYHBIX YUEOHBIX, a TaK¥KE B
peanbHbIX XKU3HEHHBIX cUTyauusx. [IpeameTHble pe3ynbTaThl MPEICTABICHBI IO
roJlaM MU3y4eHHs.

[TpenmeTHbIE pe3yNbTaThl OCBOECHUS ydueOHoro mnpeamera «buonorus» B 10
Kjlacce TOMKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHMH O MECTE€ M pOJM OHOJOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI U  PEIICHUH MpoOJieM  palMoOHAILHOIO
MPUPOJIONOIB30BAHUS, O BKJIaJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJI0THH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUN, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralIIue OHOJOTHYECKHE TEPMHUHBI M TIOHATUS (PKU3Hb, KJIETKA,
OpraHu3M, MeTabO0Jau3M, TOMEOCTa3, CaMOPEryJsilus, CAaMOBOCIPOU3BEICHHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTb, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnmerounas teopusa T. lIBanna, M. [lIneiinena, P. BupxoBa, xpoMmocoMHasi TeOpus
HaciencrBeHHoctn T. Moprana), yuenus (H. M. BaBunoBa — o neHrtpax
MHOTOOOpa3usi W TPOUCXOKICHUS  KYJbTYPHBIX  PACTEHUH),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJIEHUS, PACIICIIIICHUS, YUCTOTHI TaMer,
HE3aBUCHUMOro HacieaoBanus [. MeHnens, TOMOJOTHYECKUX pAIOB B
HacJIeICTBCHHOU N3MCHYUBOCTHU H. n. Baswuiona), MPUHLIIBI
(KOMILJIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHUE,
HaOII0/IeHNE, YKCTIEPUMEHT);



yMEHUE BBIICNATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpraHOB PACTCHM, >KWUBOTHBIX, YEIIOBEKa, TMPOIECCOB JKU3HEACATEIHHOCTH,
MPOTEKAIONIUX B OPTaHU3Max pPacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKUX
MPOIIECCOB: OOMEHa BemecTB (MeTabou3M), MPEeBpAIICHUST YHEPIUU, OpOXKEHUS,
aBTOTPO(HOIO U reTepoTpoHOTO TUIIOB MHUTAHMS, (POTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, MEH03a, TaMETOTeHe3a, 3MOpUOreHe3a, MOCTAIMOPUOHAIBHOTO Pa3BUTHUS,
Pa3MHOXEHHUS,  WHAMBUIYAIbHOTO  pa3BUTHs ~ OpraHu3mMa  (OHTOTEHE3a),
B3aMMOJICUCTBUS F€HOB, T'E€TEPO3HCA, UICKYCCTBEHHOIO 0TOOpA;

YMEHUE YCTaHABIMBATh B3aUMOCBS3M MEXKIy OpPraHOWJAMH KIETKH W HX
GYyHKIUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHeH W WX (QYHKIUSAMH, MEXKTY
opraHaMM W CHUCTEMaMU OpPraHOB y pAaCTEHUMN, KXUBOTHBIX U YEJIOBEKa M HX
GyHKUMUSAMH, MEXKIYy CHUCTEMaMHM OpPraHoOB M HUX (PYHKUUAMH, MEXAY >Tanamu
oOMEHa BEIIECTB, dTallaMy KJIETOYHOTO ITUKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
dTanmamMu 3MOpPHUOHANTBHOTO PA3BUTHS, TEHOTUNIOM H (PEeHOTUIIOM, (EHOTHIIOM U
dbakTopamu cpeapl OOUTaHUS;

yYMEHUE BBISBJIATh OTJIUYHUTENIbHbIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHuH, JKUBOTHBIX M YEIIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIs JOKAa3aTeIbCTBAa POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

yMEHHUE pelIaTh OMOJOTUIECKUE 3aa9H, BBISBIISITE TPHYUHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIEAYEMbIMUA OMOJIOTHYECKUMU MTPOIIECCAMHU U SIBJICHUSIMU, JCJIaTh
BBIBOJIBl ¥ TIPOTHO3BI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

yMEHHUE BBIMOJIHATH JIa0OpaTOpHbIE M MpakTUYecKue padoThl, cOO0IaTh
npaBuiia Ipu padboTe ¢ ydeOHBIM U JTaOOPATOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh HX OSKCIECPUMEHTATHHBIMU
cpenctBamu, GOpPMYIUPYsS II€JIb HMCCIENOBAaHUS, AHAIM3UPOBATH MOJIYYCHHBIC
pe3yabTaThl U JeNaTh BHIBOJDL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKON paboTe Mo OMOJIOrHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYCHHBbIE  pE3yJbTaTbl Ha  YYEHHYECKHUX

KOH(EPEHITUAX;
yMEHUE OLIEHMBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
obnmactu  OWojOorMM W MEAMIUHBI  (KJIOHUPOBAHHE,  HCKYCCTBEHHOE

OIUIOZOTBOPEHUE, HAMPABICHHOE W3MEHEHHE T'eHOMa U CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccunoHaIbHON
NEeSATEeNbHOCTH B 00JacTH OMOJIOTUH, MEIUIMHBI, OMOTEXHOJIOTHUH, BETEpUHAPHH,
CEBCKOTO XO3SIMCTBA, MHINEBOW MPOMBIIIUICHHOCTH, YIUIYOJISITh ITO3HABATEIHHBIN
MHTEPEC, HAIIPABJIEHHBIM Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOILIEH Ipodeccuu u
MPOJOJDKEHNE OHOJOTUYECKOro 00pa3oBaHWs B  OpPraHM3alUsAX  CPEIHEro
po(ecCUOHANBHOTO U BBICHIET0 00pa30BaHUsI.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOro mpeamera «buomorus» B 11
Kjlacce TOMKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHMH O MECTE€ M PpOJM OHOJOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyUYHOMN
KapTUHBI MHpa, B TO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYECKHUX
npobyieM 4YeloBeYecTBa, a TakkKe B PEIICHHH BOIMPOCOB PAIMOHAIBHOTO
PUPOAOIIONH30BaHUS, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
00IIIECTBY, YEJNOBEKY, O BKJIaJle POCCUUCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIJIAJICTh CHUCTEMOW OMOJOTMYECKHX 3HAHWUM, KOTOpas BKIIOYACT
ompeneleH!s] M TOHMMAaHHWE CYIIHOCTA OCHOBOIIONATalIINX OHOJOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OMOJIOTHYECKHE TEOPUH
(aBomronmonHas teopust Y. J[apBuHA, CHHTETHYECKAs] TEOPHUS DBOJIIOIUH), YICHUS
(A. H. CeBepuoBa — 0 myTax U HamnpaBJIeHUsX 3Bostonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecust Jk. Xapau m B. BaitnOepra,
3apoasimieBoro cxoactsa K. M. bapa), npasuna (munumyma 1O. JlubGuxa,
AKOJIOTMYECKOM MUpaMHIIbl SHEPrum), rumore3bl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJaMW  HAYyYHOTO  TIO3HAHUA,
UCIOJIb3yEeMbIMH B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U SKOCHUCTEM
(omucaHue, U3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOcOO0aMu BBISABJICHUS U
OIICHKW aHTPOTIOTEHHBIX U3MEHEHUI B TIPUPOJIC;

YMEHUE BBIJCIATh CYIICCTBEHHBIE MPU3HAKU: BHJOB, OHWOTEOIIEHO30B,
AKOCUCTEM M OMocdepbl, CTaOMIM3UPYIOUIET0, ABUXKYILIETO U Pa3phIBAIOILIETO
€CTECTBEHHOTO otOopa, aJJIONaTPUYECKOro U CUMITIaTPUYECKOTO
BUI000pAa30BaHNUs, BIUSHUS ABMKYIUX CHJT SBOJIONNUU HA TeHO(POH]T TIOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie 0OUTaHus, YepeOBaHUsl HAMPABICHUN
ABOJIIOIIMHU, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTaHAaBJIMBAaTh B3aWMOCBS3M MEXIY MPOLECCAMU 3SBOJIOLUH,
JIBYDKYIIAME CHJIAMHA aHTPOTIOTeHE3a, KOMIIOHEHTAMHU Pa3JIMYHBIX 3KOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBJISITH  OTJIMYMTEIbHBIE  TMPU3HAKUM  JKUBBIX  CHUCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, aOMOTUYECKUX U OMOTUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3el  OpPraHM3MOB B  COOOILIECTBax,
AHTPOIOTE€HHBIX U3MEHEHUHN B IKOCHCTEMAaxX CBOE MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY ISl TOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy, B3aUMOCBS3H OPTaHU3MOB U CpeJibl OOUTaHUs, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasuss BHIOB U
HKOCHCTEM KaK YCJIOBHsI COCYIIECTBOBAHMUS MPUPOBI U YEJIOBEUECTBA;

YMEHHE periaTb OMOJIOTUYECKUE 3a/1a4H, BBISBISATH MPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXKIY UCCIIEelyeMbIMU OMOJIOTHYECKUMHU MPOLIECCAMU U SIBJICHUSIMHU, JI€1aTh
BBIBOJIbI M IPOIHO3bI HA OCHOBAHMM IOJYUYEHHBIX PE3YJIbTATOB;

yYMEHHUE BBINOJIHATh JIA0OpAaTOpHbIE M IMpaKkTUYeCKHe padoThl, cOOJ0IaTh
npaBuia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUraThb THIIOTE3bl, MPOBEPITh MX OSKCIEPUMEHTAIbHBIMU
cpeacTtBamu, (GOpMyJIHpys Lelb HCCIENOBaHUS, aHAJIW3UPOBATh IIOJyYEHHBIE
pe3yNbTaThl U JeNaTh BHIBOJBI;

yMEHUE Y4YacTBOBaTh B y4e€OHO-HCCIIEOBATEILCKON paboTe Mo OMOJOTHH,
HKOJIOTUM U METUIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAY4YHBIX OOIIECTB, U
nyOJIMYHO  NPEACTaBIATh  MOJYYEHHBIE  pEe3yslbTaThl Ha  YYEHHUYECKHX
KOH(EepeHIHUsX;

YMEHHE OLIEHWBATh TUIMOTE3bl U TEOPHH O MPOUCXOXKICHUU KU3HHU, YEIOBEKA
U 4YEeJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0ax MpeAoTBpalleHus
r100aIbHBIX U3MEHEHHH B Ouocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp OyAyled MnpodeccuoHaIbHOU
JEeSTeIbHOCTH B 001acTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIB30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOIO XO3SMCTBA, MHILEBON
IPOMBIIUIEHHOCTH, YIJIyOJIATh I103HABATEIbHBIM MHTEPEC, HANpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOLIEH  Mpodeccud U NPOJOJKEHUE
OMONIOrMYecKoro 0Opa3oBaHusl B OPraHU3AIUAX CPETHEro MpodhecCHOHAIBHOTO U
BBICIIIET0 00pa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBaHue pa3ieioB U TeM (uudposrbie)
Ne ni/m Kourpoasnsie | IlpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcebl
1 buonorus kak Hayka 1 https://lesson.edu.ru/06/10
2 JKuBbIE CHCTEMBI M UX U3yUEHUE 2 https://lesson.edu.ru/06/10
3 BHONOIMS KIISTKH ) 0.5 https://lesson.edu.ru/06/10
4 XuUMHUUYECKask OpraHu3anus KIETKU 10 1 https://lesson.edu.ru/06/10
5 Crpoennie u GyHKIHH KIETKH 8 P https://lesson.edu.ru/06/10
6 OOMeH BelecTB U MpeBpaIIeHUe YHEPTUH B 9 1 https://lesson.edu.ru/06/10
KJIETKE
7 Hacnencreennas undopmanus u 9 0.5 https://lesson.edu.ru/06/10
peanu3zanus €€ B KIeTKe '
8 JKU3HEHHEBIN UK KIETKU 6 1 https://lesson.edu.ru/06/10
9 CtpoeHue u GyHKIIMH OPraHu3MOB 17 1.5 https://lesson.edu.ru/06/10
10 Pa3zMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5 https://lesson.edu.ru/06/10
1 ['eneTrka — HayKa O HACJIEICTBEHHOCTH U ) 0.5 https://lesson.edu.ru/06/10
M3MEHYUBOCTU OPraHU3MOB '
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://lesson.edu.ru/06/10




https://lesson.edu.ru/06/10

13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1
14 I'eneTuka dyeaoBeka 3 0.5 https://lesson.edu.ru/06/10
15 CereKImst Opranu3MOB 4 1 https://lesson.edu.ru/06/10
16 buoTtexHonorus u cuHTETHYECKass OMOTIOTHS 4 https://lesson.edu.ru/06/10
17 Pe3epBHOE Bpems 1
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11 KITACC

KouunyvecTBO yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM (undposrbie)
Ne i/ Kontpoanusie | IlpakTnueckne
NMPoOrpaMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
1 3apoxAeHUE U Pa3BUTHE IBOITIOLUOHHBIX 4 https://lesson.edu.ru/06/11
MpeACTaBICHUIN B OMOJIOTUH
2 MukposBontonus U €€ pe3ynbTaThl 14 2 https://lesson.edu.ru/06/11
3 Makpo3BOIONHS U €& Pe3yabTaThl 6 https://lesson.edu.ru/06/11
4 IIpoucxoxaeHUE U pa3BUTUE KU3HU HA 15 L5 https://lesson.edu.ru/06/11
3emie '
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOTeHE3 10 1 https://lesson.edu.ru/06/11
DKOJIOTHS] — HayKa O B3aMMOOTHOIIICHHSIX https://lesson.edu.ru/06/11
6 OPraHU3MOB U HAaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXaroliei cpeaoi
7 Opranu3Msl U cpesia 00OUTaHUs 9 1.5 https://lesson.edu.ru/06/11
8 DKOJIOTHs BUJIOB U MOMYJISLIHI 9 0.5 https://lesson.edu.ru/06/11
9 DKoJ0TUs COOOIIECTB. DKOIOTMYECKHE 12 0.5 https://lesson.edu.ru/06/11
CHUCTEMBI :
10 Buocdepa — rmobanpHas sxkocucTemMa 6 hitps://lesson.edu.ru/06/11
11 YesoBeK 1 OKPYKAIOMAs CPEa 6 https://lesson.edu.ru/06/11
12 PesepBHoe Bpems 8
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IHOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KoangecTBo yacoB
Jara
Ne Kontpoan JJleKTPOHHBbIE HU(POBBHIE 00pa3oBaTeIbHbIE
Tema ypoka Bcer IIpakTHyec | H3y4eH
n/n HbIEC pecypcbl
0 KHe padorTpl | HA
padoThbI
buomnorus xak
KOMILJIEKCHAS HAayKa
) y ) https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-
KaK 4Jac
1 Rai HacTh fb62770d3862?backUrl=%2F06%2F10
COBPEMEHHOTO
oOmiecTBa
5 JKuBnle CUCTEMBI U 1
HUX CBOMCTBaA
YpoBHEBas
3 p | https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-
Opra”u3aIus *KUBbIX
p H 8c3862€30f752backUrl=%2F06%2F10
CHCTEM
Hctopus OTKpBITHS U
4 p p 1 https://lesson.edu.ru/lesson/070c3elb-ed0e-4857-8b6e-
A3YYEHUS KIETKU.
Y d5758b8ba098?backUrl=%2F06%2F 10
Knerounas teopust
MeTtonabl
MOJIEKYJIIPHOU U
IICTOTHO [udposas nadoparopuss RELEON
5 OHOIOTHH. | 0.5
TpakTHucckas . https://lesson.edu.ru/lesson/070c3elb-ed0e-4857-8b6e-
d5758b8ba098?backUrl=%2F06%2F10
pabota «3yuyenue
METOJIOB KJIETOYHOH
ouoJornu




(xpomarorpadus,
anexTpodopes,
nuddepeHnaIbHOe
neHTpudyrupoBaHue,
[I1IP)»

XMMHUYECKHUH COCTaB

udposas nadoparopuss RELEON

6
KJIETKH
MuHepanbHble
. https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-
BelIecTBa KIIETKH, UX
B ’ 638dd73a0475?backUrl=%2F06%2F10
Ounosornueckas pojib
Opranudeckue
BelIeCTBa KIIETKH —
Oenku.
_Ha60paT0pHa;{ L[I/I(I)pOBaSI Ha60paTOpI/IH RELEON
8 pabora 0.5 https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-
«ObHapyxeHue 2a9e2f77c89c?backUrl=%2F06%2F10
OEJIKOB C IIOMOIILIO
Ka4eCTBECHHBIX
peaxkuuin
CBolicTBa, https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-
9 KJaccuuKanus u https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-
GyHKIUN OCITKOB 2a9e2f77c89c?backUrl=%2F06%2F10
https://lessohttps://lesson.edu.ru/lesson/7248ccfd-3595-
OpraHuueckue
10 44e2-9ead-
BeIIeCTBA KIIETKH —
B al5ec719¢673?backUrl=%2F06%2F10n.edu.ru/lesson/7248c
YIJIEBOJIbI
cfd
1 Oprannyeckue https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-

BCIICCTBA KIICTKHU —

al5ec719c673?backUrl=%2F06%2F10




JIMITU ABI

12

Hykneunnosbie
kucnotsl. [JHK n
PHK. JIaGoparopnas
pabora
«HccnenoBanue
HYKJIEMHOBBIX
KHCJIOT, BBIIEJIEHHBIX
U3 KIJIETOK
Pa3ITUYHBIX
OpraHU3MOBY

0.5

https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-
45c9608fa382?backUrl=%2F06%2F10

13

Crpoenue u
¢ynxuu ATO.
Jlpyrie
HyKIeo3uaTpudocha
Tb1 (HT®)

httphttps://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17

45c9608fa382?backUrl=%2F06%2F10s://lesson.edu.ru/lesso
n/3b18d58d

14

CexBeHUpOBaHUE
JAHK. Metoast
TeHOMMUKH,
TPAHCKPUIITOMUKH,
IPOTEOMHUKHU

15

MeTtonabl
CTPYKTYpPHOH
ouoJiornu

16

Turmsl KIETOK.
IIpokapuornueckas
KJIETKa

[Mudposas nadboparopusit RELEON

https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-
d6a9d6847d3f?backUrl=%2F06%2F10

17

Ctpoenue

0.5

[Mudposas nadboparopust RELEON




AYKAPUOTUYECKON
KJIETKH.
[IpakTuyeckas
pabota «/3y4yenue
CBOWCTB KJIETOUYHOU
MEMOpaHBD)

https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
3de0a656cf42?backUrl=%2F06%2F10

18

IToBepXHOCTHBIN
arnmnapar KIeTKH

https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
3de0a656cf42?backUrl=%2F06%2F10

19

OnHomMeMOpaHHbBIC
OPIaHOM]IbI KJIETKH.
IIpaxTrueckas
pabora «3yuenue
JIBYDKEHUS
LUTOIJIa3MbI B
pPacTUTENIBHBIX
KJIETKax»

0.5

[Mudposas nadboparopust RELEON

ttps://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
3de0a656cf42?backUrl=%2F06%2F10

20

[TonyaBTOHOMHBIE
OpraHoubl KJIETKU:
MUTOXOHJIPHH,
TTACTUIBL.
JlaGopaTopHas
pabota
«Hccnenosanue
I1a3MOJIN3a U
JIeIU1a3MoJIn3a B
pacTUTEIbHBIX
KIIETKaxX»

0.5

Hudposas nadoparopuss RELEON

https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
3de0a656cf42?backUrl=/06/10

21

HememOpanHsbie
OpPTraHOM[IbI KJIETKH

https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
3de0a656cf42?backUrl=/06/10



ttps://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=/06/10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=/06/10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=/06/10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=/06/10

22

Ctpoenue u
GyHKIMH siapa

https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-
1270516b7af1?backUrl=/06/10

23

CpaBHUTENIbHAS
XapaKTEepPUCTHKA
KJIETOK DYKapHOT.
Jlaboparopnast
pabora «M3yuenue
CTPOCHUS KIETOK
pa3IMYHBIX
OpPTraHNU3MOBY

0.5

Hudposas nadoparopuss RELEON

https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-
1270516b7af1?backUrl=/06/10

24

AccuMumanus u
JACCUMUJIISALINS —
JIBE CTOPOHBI
MeTaboau3Ma. THIre!
oOMeHa BEIIECTB.
JlaGopaTopHas
pabota «3yuyenue
KaTaJIUTHIECKOM
AKTUBHOCTH
dbepmeHTOB (Ha
MIpUMEPE aMIIIA3hI
WJIM KaTajasbl)»

Hudposas nadoparopuss RELEON

https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-
ceea5el124e55?backUrl=/06/10

25

DepMEeHTaTUBHBIN
XapakTep peaKuil
KJIETOYHOTO
MeTabonu3ma.
JlaGopaTopHas
pabota «M3yuenue

0.5

Hudposas nadoparopuss RELEON

https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-
ceea5el24e55?backUrl=/06/10



https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=/06/10
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=/06/10
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=/06/10
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=/06/10
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=/06/10
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=/06/10
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=/06/10
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=/06/10

(dhepMEeHTaTUBHOTO
pacIieTIeHHsI
MEPOKCHJIa BOJOPOIA
B PACTUTEbHBIX U
JKUBOTHBIX KJIETKAX)

BGJIKI/I—aKTI/IBaTopLI n

ttps://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-

26
OeNKU-UHTHOUTOPEI 223ab66c24f7?backUrl=%2F06%2F10
27 ABTOTpOGHBII THIT ttps://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-
oOMeHa BEIECTB 223ab66c24f7?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-
28 doTocunTE3
223ab66c24f7?backUrl=/06/10
XeMOCHHTE3.
JlaGopaTopHas
9 pabota «CpaBHeHUe 0.5 https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-
MIPOIIECCOB ’ 223ab66c24f7?backUrl=/06/1
dbotocuHTE32 U
XEMOCHHTE3a)»
AHa’pobHbIE
OpraHu3Mbl. Busisr
Opo>KeHUsI.
30 Jlaboparopuast https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-
pabota «CpaBHeHHE 6f75e4d59480?backUrl=/06/10
MIPOIIECCOB
OpoxxeHus u
JIBIXQHUSD)
31 AspobOHbIe ttps://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-

OpTraHu3MBbl. DTaIlbl

6f75e4d594807backUrl=%2F06%2F10



ttps://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=/06/10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=/06/10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=/06/1
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=/06/1
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=/06/10
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=/06/10
ttps://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10

HEPreTHYECKOTO
oOMmeHa

OHeprus
MeMOpPaHHOTO
rpaJleHTa MPOTOHOB.

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

32
Cunre3 AT®: pabora 6f75e4d59480?backUrl=/06/10
npoToHHON ATO-
CUHTAa3bI
33 Peaknun ttps://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-
MaTpHUYHOI'0O CHHTE3a 823f126b73d0?backUrl=%2F06%2F10
Tpauckpumnmus —
p p uH ttps://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-
34 MAaTPUYHBIA CUHTE3
823f126b73d0?backUrl=%2F06%2F10
PHK
35 Tpaucnauus u eé https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-
3TAaIIbI 823f126b73d0?backUrl=/06/10
Konuposanue
36 aMHHOKHCIOT. Poip https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-
pubocoMm B 823f126b73d0?backUrl=/06/10
onocuHTe3e OeKa
Opranuzanus resoma
37 DOKADHOT I https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-
y HpoKap 823f1260b73d0?backUrl=/06/1
3YKapHuoT
MounekynsapHbie
38 MEXAHH3MBI https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-
OKCHpeccHn I'CHOB y c86e312fb15?backUrl=%2F06%2F10
AYKapHoT
39 Bupycer — 0.5 https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-



https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=/06/10
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=/06/10
ttps://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/1
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/1
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-
c86e312fb15?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/1

BHEKJICTOUHBIC
(hOpPMBI KUZHH U
o0nuraTHeie
MapasuThl.
[IpakTnueckas
pabora «Co3xanue
MOJICTT BUPYCa»

823f126b73d0?backUrl=/06/1

BupycHsie
40 3a001€BaHN https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-
YeJIOBEKa, 4c86e312fb15?backUrl=/06/10
JKWBOTHBIX, PACTEHUH
Hanorexnomornu B
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-
41 OHMOIOTUH U
4¢c86e312fb15?backUrl=/06/10
MeTUITNHE
47 JKU3HEeHHBIN 1K https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-
KJICTKH 3a2f5e634110?backUrl=/06/10
43 MatpuyHslii CHHTE3 https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-
JIHK 3a2f5e634110?backUrl=/06/10
XpOMOCOMBI.
JlaboparopHas Hudposas nadoparopuss RELEON
m pabota «/3y4yenue 0.5
XPOMOCOM Ha . https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-
3a2f5e634110?backUrl=/06/10
TOTOBBIX
MHKpOTpenapaTax»
45 JleneHue KIeTKu — https://lesson.edu.ru/lesson/a494c3cb-b7¢7-4815-b7al-
MHUTO3 155c7245fdbf?backUrl=/06/10
46 Tune! k1eToK. 0.5 https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7al-

Kapuokunes u

155c¢7245fdbf?backUrl=/06/10



https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/1
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=/06/10
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=/06/10
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=/06/10
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=/06/10
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=/06/10
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=/06/10
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=/06/10
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=/06/10
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=/06/10
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10

ITUTOKMHE3.
JlaGopaTopHas
pabora
«Habmronenue
MHUTO3a B KJIETKaX
KOHYHKA KOpEIIKa
nyka (Ha TOTOBBIX

[Mudposas nadboparopust RELEON

MHUKpOIIpenapaTax)»
Perymsmus
47 M https://lesson.edu.ru/lesson/a494c3ch-b7c7-4815-b7al-
PRUBHEHTOTO fiHivia 155c7245fdbf?backUrl=/06/10
KJIETOK
48 Opranusm Kak https://lesson.edu.ru/lesson/a494c3cb-b7c¢7-4815-b7al-
eJIMHOE I1eJI0e 155¢7245fdbf?backUrl=/06/10
Txamy pacTeHui. Hudposas nadoparopuss RELEON
49 JlaGopaTopHnas 0.5
paGota «M3yuente . https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7al-
. N 155c¢7245fdbf?backUrl=/06/10
TKaHE! pacTeHHI»
TkaHM KUBOTHEIX U
YeIIOBeKa. Hudposas nadoparopuss RELEON
50 JlaboparopHast 0.5 https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7al-
pabora «3yuenue 155c7245fdbf?backUrl=/06/10
TKaHE! KUBOTHBIX)
Oprassl. Cuctemsl
OpTaHOB.
51 JlaGopaTopHast 05 Hudposas nadopatopuss RELEON
pabora «/3yuenue '
OpPraHoB IIBETKOBOT'O
pacTeHus»
52 Ormopa Tena [udposas nadoparopuss RELEON



https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10

https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-

Opra"Hu3MoB
p b61e1484b48f2backUrl=/06/10
53 JBrmkeHue https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-
OpPraHU3MOB b61e1484b48f?backUrl=/06/10
54 ITutanue https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-
OpPraHU3MOB b61e1484b48f?backUrl=/06/10
ITntanue
IMO3BOHOYHBIX
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-abde-
55 JKMBOTHBIX.
b61e1484b48f?backUrl=/06/10
[MumeBapurenpHas
cucTeMa 4eJoBeKa
56 Jlpixanue ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-abde-
OpraHU3MOB b61e1484b48f?backUrl=%2F06%2F10
[prxanue
57 MMO3BOHOYHBIX https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-
’KUBOTHBIX U b61e1484b48f?backUrl=/06/10
YyeJIOBeKa
53 TpaHcnopT BelecTB https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-abde-
Y OPTraHU3MOB b61e1484b48f?backUrl=/06/10
KposeHnocHas
cUcTEMA [udposas nadopatopust RELEON
59 MMO3BOHOYHBIX https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-abde-
JKHUBOTHBIX 1 b61e1484bA8f?backUrl=/06/10
YyeJIoBeKa
60 Brinenenue y https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-
OpPraHU3MOB b61e1484b48f?backUrl=/06/10
61 3ammura y https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-

OpraHu3MOB

b61e1484b48f?backUrl=/06/10



https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10

NMMmyHHas cuctema

https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-ab6de-

62
yeJIoBeKa b61e1484b48f?backUrl=/06/10
Pazapaxxumocts u
63 AP ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-abde-
e
PEryIIAIA Y b61e1484b48F2backUrl=%2F06%2F10
OpraHu3MOB
I'ymopanbHas
eTyJIANNSI U
64 peryyin ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-abde-
SHIOKPUHHAS
JLOKP b61e1484b48f?backUrl=%2F06%2F10
CcHCTeMa >KUBOTHBIX U
YyeJI0BeKa
Dopmsbl
65 https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
a3MHOXKE
PASMHOIKCHHA 559e9d843db97?backUrl=/06/10
OpTraHU3MOB
66 ITonosoe https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
pa3MHOKEHHE 559e9d843db9?backUrl=/06/10
. https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-
67 Metiio3
eab1c182d9b8?backUrl=/06/
I'ameTorenes.
O6pa3oBanue u
pa3BUTHE MOJIOBBIX
KIIETOK. Hudposas nadoparopuss RELEON
68 JlabopaTopHas 0.5 https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-
pabota «M3yyenue eab1c182d9b8?backUrl=/06/10
CTPOEHHUSI TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOTpenapaTax»
69 NuauBunyansHOE https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-

pasBuTHE

c0ff9388e41d?backUrl=/06/1



https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=/06/10
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=/06/10
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=/06/10
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=/06/10
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=/06/
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=/06/
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=/06/10
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=/06/10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=/06/1
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=/06/1

OpPraHUu3MOB —
OHTOI'€HE3

70

3axnajka OpraHoB U
TKaHEeHN u3
3apObIIIEBbIX
JIMCTKOB

https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-
c0ff9388e41d?backUrl=/06/10

71

Poct n pa3zeutne
JKUBOTHBIX.
JlaGopaTopHas
pabota «BrisiBneHue
IIPU3HAKOB CXOACTBA
3apobIIIEH
MIO3BOHOYHBIX
JKUBOTHBIX)»

0.5

ttps://lesson.edu.ru/lesson/99d9a91a-3f8e-49ch-bce4-
3a2f5e634110?backUrl=%2F06%2F10

72

PazmHoxeHue u
pa3BUTHE PACTCHUM.
JlaGopaTopHnas
pabota «CtpoeHue
OpraHoB
Pa3MHOKEHUs
BBICILINX PACTCHUI»

0.5

[udposas nadoparopuss RELEON

ttps://lesson.edu.ru/lesson/99d9a91a-3f8e-49ch-bce4-
3a2f5e6341107?backUrl=%2F06%2F10

73

Uctopus
CTaHOBIICHUS U
pa3BUTHS T€HETUKHU
KaK HayKH

https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-
a91d41ed37f8?backUrl=/06/10

74

OCHOBHBIC TTOHATHUSI
1 CUMBOJIBI
TCHETHKH.
Jlaboparopnast

0.5

Hudposas nadoparopuss RELEON

https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-
a91d41ed37f8?backUrl=/06/10



https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=/06/10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=/06/10
ttps://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=/06/10
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=/06/10
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=/06/10
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=/06/10

pabora «Jlpozodmua
KaK 00BEKT
TeHETUYECKUX
HCCIICIOBAHMI)

75

3aKOHOMEPHOCTH
HaCJIeTOBaHUs
MPU3HAKOB.
Monorubpuanoe
CKpEIlMBAaHHUE.
[IpakTnueckas
pabota "U3yuenue
pe3yJIbTaToB
MOHOTHOPUAHOTO
CKpEIIUBaHUS Y
npo3oduisr”

0.5

udposas nadoparopuss RELEON

https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-
7eccle3cd9c4?backUrl=/06/10

76

[luronorunyeckue
OCHOBBI
MOHOTUOPHUIHOTO
CKpeIBaHHS

https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-
7eccle3cd9c4?backUrl=/06/10

77

AHanu3upyroiee
CKpELIMBaHHE.
Hemomnnoe
JIOMUHUPOBaHUE

https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-
7eccle3cd9c4?backUrl=/06/10

78

Jurubpunxoe
CKpEIIMBaHHUE.
[IpakTnueckas
pabota «3yuenne
pe3yIbTaToOB
JTUTHOPUTHOTO

0.5

Hudposas nadoparopuss RELEON

https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
1dd5857cf5bf?backUrl=/06/10



https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=/06/10
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=/06/10
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=/06/10
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=/06/10
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=/06/10
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=/06/10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=/06/10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=/06/10

CKpCIIMBaHUA Yy

JIPO30(UITBDY
[utomornyeckue
79 OCHOBBI https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
JTUTHOPUTHOTO 1dd5857cf5bf?backUrl=/06/10
CKpEIIMBaHUS
CueruieHHOe
20 I https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
HaclieIoOBaHHE
a 1dd5857cf5bf?backUrl=/06/10
MPU3HAKOB
XpomMocoMHas
81 p https://lesson.edu.ru/lesson/a3431d82-
TEeOpUs
p 087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
HacClIeICTBEHHOCTH
2 r https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5al-
eHeTHKa I1o1a
3f990c947800?backUrl=/06/10
23 I'emotun kax https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5al-
eJIOCTHAs CUCTEMa 3f990c947800?backUrl=/06/10
I'emeTnueckuit
24 KOHTPOJIb Pa3BUTHSL https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5al-
pacTeHul, ;KUBOTHBIX 3f990c947800?backUrl=/06/10
U YeJIoBeKa
N3MeHYnBOCTD
25 B https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-
NpHU3HaKoB. Buael
p g 435067cec14d?backUrl=/06/10
M3MEHYNBOCTH
26 MonudukanonHas https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-
H3MEHYHUBOCTH 435067cecl4d?backUrl=/06/10
BapuauoHHiid psin [udposas nadoparopuss RELEON
87 Y BapHallMOHHAas 0.5

KpHBasl.



https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=/06/10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=/06/10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=/06/10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=/06/10
tps://lesson.edu.ru/lesson/a3431d82-
087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=/06/10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=/06/10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=/06/10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=/06/10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=/06/10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=/06/10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=/06/10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=/06/10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=/06/10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=/06/10

Jlaboparopnast
pabora
«HccnenoBanue
3aKOHOMEPHOCTEU
MOIU(UKAITHOHHOM
M3MEHYHUBOCTH.
ITocTpoenne
BapHaIMOHHOTO psia
Y BapHallMOHHOM
KpUBOI»

88

I'emoTunmueckas
W3MEHYHBOCTb.
KomMOunaTtuBHas
W3MEHYHUBOCTD

https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-
435067cecl4d?backUrl=/06/10

89

MyTauronHas
U3MEHYUBOCTb.
IIpakTnyeckas
pabota «MyTtauuu y
npo3oduis (Ha
TOTOBBIX
MUKpoOIIpenaparax)»

0.5

Hudposas nadoparopuss RELEON

https://lesson.edu.ru/lesson/143bch4f-232b-4e0c-84a7-
7b6b48306d6b?backUrl=%2F06%2F10

90

3aKOHOMEPHOCTH
MYyTaIlMOHHOTO
mpoiiecca.
DNUTeHETHKA U
SMMT€HOMHUKA

https://lesson.edu.ru/lesson/143bcbh4f-232b-4e0c-84a7-
7b6b48306d6b?backUrl=/06/10

91

['eneruka yenoseka.
IIpakTrueckas
pabora

0.5

https://lesson.edu.ru/lesson/143bch4f-232b-4e0c-84a7-
7b6b48306d6b?backUrl=/06/10



https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=/06/10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=/06/10
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-
7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=/06/10
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=/06/10
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=/06/10
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=/06/10

«CocraBiienue u
aHaImn3
POAOCIIOBHOM»

92

MeTtoabl
MEIUIIMHCKON
T€HETUKHU

https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-

840d20ce02707?backUrl=/06/10

93

3HaueHue
MEIUIIMHCKOMI
T'€HETHKU B

NpeaAOTBPAICHUH U

JIEUEHUU
TCHCTUNUYCCKHUX
3a00y1eBaHUI
Yyea0BeKa

https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-

840d20ce0270?backUrl=/06/10

94

OCHOBHBIE TOHATHUA

CEJICKILIUH.
JlaGopaTopHnas

pabota «3yuyenue
COPTOB KYJIBTYPHBIX
pacTeHui 1 MOpo.

JOMalITHUX
KHUBOTHBIX»

0.5

ttps://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-
840d20ce0270?backUrl=%2F06%2F10

95

MeTtonabl
CEJIEKIITMOHHOMI
paloThI.
JlaGopaTopHas

pabota «3yuenne
METOJIOB CEJICKIIHU

pacTeHuin»

0.5

https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-
840d20ce0270?backUrl=/06/10



https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10
ttps://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10

96

JocTmxeHus
CENIeKIIMU PACTCHUI
Y )KUBOTHBIX.
IIpaxTrueckas
pabora «IIpuBuBKa
pacTeHuin»

Hudposas nadoparopuss RELEON

https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-
840d20ce0270?backUrl=/06/10

97

CoxpaHenue,
U3yueHue u
UCIIOJIb30BAHUE
TeHETUIECKHUX

pecypcoB

98

buoTtexHomorus kak
HayKa M OTPacib
MIPOU3BOICTRA.
[IpakTnueckas
pabora «3yuenue
00BEKTOB
OMOTEXHOJIOTHI

0.5

https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-
14aaee2f5897?backUrl=/06/10

99

OCHOBHBIC
HarpaBJICHUSA
CHUHTETUYECKOM
onoIoruu

100

XpoMocoMHas U
TeHHasi HH)KEHEPUS

101

MenummHCcKHe
OMOTEXHOJIOTHHA

https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-
14aaee2f5897?backUrl=/06/10

102

Pe3epBHbIil ypoK.
[ToBTOpEHME,
000011eHHE,

https://lesson.edu.ru/lesson/387b2669-fa96-450b-bd73-



https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=/06/10
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=/06/10
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=/06/10
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=/06/10
https://lesson.edu.ru/lesson/387b2669-fa96-450b-bd73-

CUCTEeMaTHU3aL U
3HAaHUHI

OBILEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

102

13.5




11 KITACC

KoanyecTBO 4acoB

ara
Ne T KonTpoa IMpakTnye A DJIeKTPOHHBbIE HU(PPOBLIE
eMa ypoka usyue
n/n Bcero bHBIE CKHe st o0pa3oBaTejIbHbIE PecypChl
padoThI padoThl
https://lesson.edu.ru/lesson/dbb6c1d1-
| DBoJTIOIIMOHHAs Teopus Y. | cf9c-43b5-ac8c-
HapeuHa 1a4a8ea05195?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dbb6¢c1d1 -
) JIBMOKYIIIUE CHJIBI BOJIIOIIUN BUIOB { of90-43b5-ac8c-
mo Y. lapsuny 1a4a8ea05f95?backUrl=%2F06%2F11
Bops0a 3a cymecTBoBanue, https://lesson.edu.ru/lesson/dbb6c1d1-
3 €CTECTBEHHBII U HCKYCCTBEHHBIN 1 cf9c-43b5-ae8c-
1a4a8ea05f95?backUrl=%2F06%2F11
otbop
https://lesson.edu.ru/lesson/08680ea9-
4 ®opMUpOBaHUE CUHTETUYECKOM | 24b5-4073-9¢88-
TEOPHH IBOJIIOIUH
78991a88100c?backUrl=%2F06%2F11
AL ABOTOLHOHHOrO ThoLecea: https://lesson.edu.ru/lesson/85¢9b260-
) poteecd: 0018-458a-9¢76-
5 MHKPOIBOJIIOLUSA U 1
MaKpPOIBOJTFOIHUS 286103e5af16?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/al 56d7a4-
6 [Tonynsauus — snemeHTapHas 1 2580-4123-a777-

CAWHUIA 3BOJIFOIITNHN

188444dal572?backUrl=%2F06%2F11



https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11

3aK0H IT€HeTUYECKOTO paBHOBECHUA

Tbx. Xapmw, B. Baitu6epra. Hudposas nadoparopust RELEON

JlabopatopHas pabota «BrisiBiieHUE | 0.5 https://lesson.edu.ru/lesson/al 56d7a4-
U3MEHYUBOCTH y 0c00eii 0JTHOTO 2580-4123-a777-
BUIA»

188444dal572?backUrl=%2F06%2F11

https://lesson.edu.ru/lesson/923cbdce-
DneMeHTapHbIe (aKTOPBI 4ef1-4295-b671-
9BOJIIOLINH

€268ad583¢c02?backUrl=%2F06%2F11

4ef1-4295-b671-

D¢ ekt ocnoparens. dpdexr
OyTBITIOYHOTO rOPIBIIIKA €268ad583¢02?backUrl=%2F06%2F11

https://lesson.edu.ru/lesson/923cbdce-
Murpauuu. M30151muu nomyIsuii: 4ef1-4295-b671-

reorpaguueckas, OHOJOrHIecKas
€268ad583¢02?7backUrl=%2F06%2F11

https://lesson.edu.ru/lesson/304a8911-
EctecTBennslit oTO0p — 8df8-4b19-9753-

1
HAMNPAaBJISIOMINN (HaKTOP IBOJIIOLUU
8f3275cae0f6?backUrl=%2F06%2F11
[TonoBoii oT6Op 1
[IpucrnocobaeHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MHUKPO3BOJIIOIIHH.
1 0.5 Hudposas nadoparopuss RELEON

JlabopaTtopHas pabota «M3yuenue
apoMop(}030B U UIHOATANTAIN Y https://lesson.edu.ru/lesson/923cbdce-



https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11

pacTeHU U KUBOTHBIX)»

4ef1-4295-b671-

€268ad583¢02?7backUrl=%2F06%2F11

[Tpumeps! mpucmocoOIeHn y
OpraHU3MOB: MOP(OIIOTHIECKHE,
¢du3nonoruueckue,
OMOXMMHYECKHUE, TIOBEJICHYCCKHE.

Hudposas nadboparopust RELEON

14 0.5

Jlaboparopuas pabota https://lesson.edu.ru/lesson/923cbdce-

«IIpucrnocobieH s OpraHu3MOB U 4ef1-4295-b67f-

HX OTHOCUTEJIbHAS

1eJ1eCO000Pa3HOCT) €268ad583¢02?backUrl=%2F06%2F11

Bup, ero kpurepun u CTpyKTYypa. https://lesson.edu.ru/lesson/6111c6b6-

15 JlaGopaTopHas pabora «CpaBHEHHE 0.5 69b6-421c-80bf-

BUJIOB TI0 MOP(OJIOTHUYECKOMY '

KPUTEPHION 7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6111c6b6-
69b6-421c-80bf-

16 CrpykTypa Buaa
7dc4f8a6f511?backUrl=%2F06%2F11
B 5 https://lesson.edu.ru/lesson/bac095e5-
17 u1000pa30BaHUe KaK pe3yJbTar £23b-4300-ae 18-
MHUKPOIBOJOIHH
f48043f9bdfe?backUrl=%2F06%2F11
c https://lesson.edu.ru/lesson/bac095e5-
18 BSI3b MUKPOABOJIIOIUH U £23b-4300-ae 18-
SIUIEMUOIOT I
f48043f9bdfe?backUrl=%2F06%2F11
19 Maxkpo3BOIrOIHS. https://lesson.edu.ru/lesson/d0c1700a-



https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11

IlameonToornueckmne METOJbI
HN3Y4YCHUS 3BOJTOIUHA

€698-4173-85c8-
4000022964f9?backUrl=%2F06%2F11

buoreorpaduueckue MeTO bl

https://lesson.edu.ru/lesson/d0c1700a-

20 €698-4173-85c8-
U3YYCHHUS SBOJTIOLIMH
4000022964f9?backUrl=%2F06%2F11
Hudposas nadoparopuss RELEON
DOMOpHOIOTHYeCcKHe U
https://lesson.edu.ru/lesson/d0c1700a-
21 CPaBHUTENBHO-MOP(OJIOTHUECKUE
METO/IbI M3YUYCHHUS IBOJFOIIMH 698-4173-85c8-
4000022964f9?backUrl=%2F06%2F11
MorekynsipHO-TeHETHIECKHUE, https://lesson.edu.ru/lesson/d0c1700a-
22 OMOXMMHUYECKHE U MaTEMaTHUECKHE €698-4173-85c8-
METO/IbI U3YUYEHHUS IBOTIOLINHI 4000022964f9?backUrl=%2F06%2F11
06 https://lesson.edu.ru/lesson/d5d4ce86-
T I1e 3aKOHOMEPHOCTH b439-4abe-ba98-
9BOJIIOLAH
ab8377cd47d4?backUrl=%2F06%2F11
AanTuBHAs pagnaIusl. https://lesson.edu.ru/lesson/d5d4ce86-
24 HepaBHoMepHOCTH TEMIIOB b439-4abe-b498-
3BOJIIOIUU ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/54196a99-
’s HayuHble runoress 57¢3-4914-9da0-
MIPOUCXOXKACHHUS )KU3HU Ha 3emIie
ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/54f96a99-
26 JloHay4YHBIE MPEACTABIICHUS O 57e3-4914-9da0-
3apOKICHUH JKU3HH
ba9bad6f0889?backUrl=%2F06%2F11
27 OCHOBHBIE 3Tarbl HEOPTAHUYECKOU https://lesson.edu.ru/lesson/54196a99-
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9BOJOIHNHU

57e3-4914-9da0-

ba9bad6f0889?backUrl=%2F06%2F11

https://lesson.edu.ru/lesson/54196a99-
57¢3-4914-9da0-

28 I'mnoressl 3apOXKACHUSA KU3HU
ba9bad6f08897backUrl=%2F06%2F11
Hctopus 3eminu u MeTobI €€
u3yuenwus. JlaboparopHas pabora https://lesson.edu.ru/lesson/9ec4c3ag-
29 «M3ydyeHue u onucaHue 0.5 5763-40ed-b127-
HCKOIAeMbIX OCTaTKOB JIPEBHUX
2e1b849c42227?backUrl=%2F06%2F11
OpPTaHU3MOB»
- . https://lesson.edu.ru/lesson/9ec4c3a8-
30 avaJibHbIC ATAlbl OPraHHYECKOU 5763-400d-b127-
IBOJTIOIIAH
2e1b849c42227?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/429b1a0d-
31 DBOJIOIUS 3YKAPUOT c3¢4-4740-9d75-
b1d6fd53e2c6?backUrl=%2F06%2F11
OCHOBHBIE HTAIIbI YBOITIOLIMI Hudposast naboparopust RELEON
pacTUTCILHOI'O MHpA. https://lesson.edu.ru/lesson/429b1a0d-
32 [IpakTuueckas pabora «3yuenue 0.5 c3e4-4740-9d75-
0COOEHHOCTEH CTPOCHUS PACTEHHI
PA3HBIX OT/IENOBY b1d6fd53e2¢6?backUrl=%2F06%2F11
13 OCHOBHBIE ITaITbI YBOJIOIUH

JKUBOTHOTO MHpaA
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OBOOLUS )KUBOTHBIX.
[IpakTuueckas pabora «3yuenue

https://lesson.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-

34 0.5
0COOEHHOCTEHN CTPOCHHUS
b1d6fd53e2c6?backUrl=%2F06%2F11
MTO3BOHOYHBIX JKHBOTHBIX)
15 Pa3BuTHe xu3HM Ha 3eMIie 1O 3paMm
Y TIepUoiaM
16 MaccoBbie BEIMUPaHUS —
9KOJIOTUYECKUE KPU3HCHI MTPOIILIOTO
37 CoBpEMEHHBIN 3KOJIOTUYECKUI
KpH3HC, €T0 0COOEHHOCTH
38 CoBpeMeHHas cuctema
OpPTaHHYECKOTO TPOIILIOTO
39 OCHOBHbIE CUCTEMATUYECKUE
TPYIIBI OPTAaHU3MOB
https://lesson.edu.ru/lesson/429b1a0d-
40 AHTpONOJIOTHS] — HayKa O c3e4-4740-9d75-
YeIIOBEKE
b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/429b1a0d-
41 PasButune npencrasnenuii o c3e4-4740-9d75-
MIPOUCXOXKICHUH YEIIOBEKA
b1d6fd53e2¢6?backUrl=%2F06%2F11
MecTo uenoBeKa B CUCTEME
OpPTaHHYECKOTO MUPA.
42 Jlaboparopuas pabota «/3ydecHne 0.5

0COOCHHOCTEH CTPOCHUSI CKeeTa
YeNI0BEKa, CBA3aHHBIX C
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IPAMOXOKIACHUEMD>

https://lesson.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-

43 JIBroKy1IMe CUIIBI aHTPOIIOT€HE3a
b1d6fd53e2c¢6?backUrl=%2F06%2F11
COOTHOMICHNE GHOTOIIIECKIX 1 https://lesson.edu.ru/lesson/dd16ac23-
44 COIMATILHBIX (PaKTOPOB B fddb-4c08-a329-
AHTpOTOreHese 6de2fa101073?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dd16ac23-
45 OCHOBHBIE CTaJMHM AaHTPOIIOTECHE3a fddb-4c08-a329-
6de2fal01073?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dd16ac23-
46 [lameoreneTrka u majgcoreHOMHUKa fddb-4c08-a329-
6de2fal01073?backUrl=%2F06%2F11
47 DBOJIOLIMS COBPEMEHHOTO
YyeJioBeKa
Yenoseveckue pacel. https://lesson.edu.ru/lesson/6bff6946-
43 IIpaxTnueckas padora «M3yuenne 0.5 b615-49a6-ade9-
SKOJIOTUYECKUX aIanTaui )
YeJII0BEKA» 5ab6cae58048?backUrl=%2F06%2F11
49 MeKTUCIUTITHHAPHBIE METOIBI
AQHTPOTIOJIOTHHI
https://lesson.edu.ru/lesson/7b5d33d5-
50 3apoxaeHUE U pa3BUTHE YKOJIOTHU 1cfb-47db-807e-
85928f9110ee?backUrl=%2F06%2F11
51 Mertons! skonoruu. JlabopaTopHas 0.5 Hudposas nadoparopust RELEON
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pabora «M3yueHne MeTo0B
9KOJIOTHUECKHUX MCCIIEJOBAHUID

https://lesson.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-
85928f9110ee?backUrl=%2F06%2F11

3HayeHNe YKOJIOTHYECKUX 3HAHUN

52
JUTSL 4eJI0BEKa
https://lesson.edu.ru/lesson/7b5d33d5-
53 Dxosorndeckue HakTopbl 1cfb-47db-807e-
85928f9110ee?backUrl=%2F06%2F11
Aobuotudeckue haktopsl. CBET Kak
SKOIIOTHHECKHi (aKTop. Hudposas nadoparopusst RELEON
54 JlabopartopHas pabota «BrisiBneHue 0.5
MPUCTIOCOOTICHHUI OPraHU3MOB K
BJIMSIHUIO CBETa»
AbuoTtudeckre (HaKTopHI.
TemmepaTypa Kak 5KOJIOTHYECKUN
s tbaxrop. JlaGopatopHas paGora 05 https://lesson.edu.ru/lesson/2fd03{94-
«BbIsBIEHHE TIPHCTIOCOOTEHH I ' aa0b-4d7d-8e6f-
OpTaHW3MOB K BIHSHUIO c9becea28c0f?backUrl=%2F06%2F11
TEMIIEPATYPBI»
AlGuotnyeckue GpakToOpHbI.
BnaXHOCTBH Kak 3KOJIOTHYECKUI
s dakrop. JlaGopaTopHas pabota 05 https://lesson.edu.ru/lesson/2fd0394-
«AHATOMHYECKHE OCOOEHHOCTH ' aa0b-4d7d-8e6f-
pacTEeHHil M3 Pa3HBIX MECT c9becea28c0f?backUrl=%2F06%2F11
oOuTaHUM
https://lesson.edu.ru/lesson/2fd03f94-
57 Cpenpl 0OuTaHusI OPraHU3MOB aa0b-4d7d-8e6f-

c9becea28cO0f?backUrl=%2F06%2F11
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https://lesson.edu.ru/lesson/2fd03f94-

58 buonornueckue puTMbl aa0b-4d7d-8e6f-
c9becea28c0f?backUrl=%2F06%2F11
59 JKuznennsie GopMbl OpraHU3MOB
https://lesson.edu.ru/lesson/e24d7ba’7-
60 buotnueckue akropsr de89-4373-8b70-
9771d8e0da5c?backUrl=%2F06%2F11
3HaueHne OMOTHYCCKUX https://lesson.edu.ru/lesson/e24d7ba’7-
61 B3aMMOJICCTBUI IS de89-4373-8b70-
CYIIECTBOBaHHMS OPTraHU3MOB B
9771d8e0da5c?backUrl=%2F06%2F11
cpene oOuTaHus
2 DKOJIOTUYECKHUE XapaKTEPUCTUKU Hudposas madboparopust RELEON
MO JISIUA
OCHOBHBIE [I0KA3ATEH TOMY AL https://lesson.edu.ru/lesson/e24d7ba7-
63 YHUCJICHHOCTD, INIOTHOCTD, de89-4373-8b70-
BO3pacTHas 1 HONOBAA CTPYKTYpa 9771d8e0da5c?backUrl=%2F06%2F11
OCHOBHBIE TIOKA3ATE/H MOTIYJISITHH https://lesson.edu.ru/lesson/e24d7ba’7-
64 POXKIAEMOCTb, TIPUPOCT, TEMII de89-4373-8b70-
POCTa, CMCPTHOCTE, MUT ALl 9771d8e0da5c?backUrl=%2F06%2F11
65 DKoJoru4eckasi CTpyKTypa
MTOTYJISITUN
) https://lesson.edu.ru/lesson/b73fbc29-
66 JlnHaMuKa TOITYJISIAA U e& b7a7-45d9-99fa-

peryisiusd

10cef05e1d957backUrl=%2F06%2F11
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https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11

KpuBble pocTa ynCiI€HHOCTH

https://lesson.edu.ru/lesson/b73{bc29-
b7a7-45d9-99fa-

67
nomyssiuud. Kpusbie BBKUBAHUS 10cef05e1d95?backUrl=%2F06%2F11
Hudposas nadoparopust RELEON
DKoJIoruuecKkas HyIlla BUAA.
68 JlaGoparopHas paboTa "y https://lesson.edu.ru/lesson/05e291c0-
«IIpucnocobenus cemsiH ' 7a9¢-47f1-b47b-
pacTeHuil K pacCeIeHUIO» 1fdfe35400ed?backUrl=%2F06%2F11
69 Bun kak cucreMa nomy sy
70 3aKOHOMEPHOCTH IMOBEJCHHS H
MUTpAIHii KHUBOTHBIX
https://lesson.edu.ru/lesson/c7c57f3a-
71 Coo011ecTBo OpraHu3MOB — ed3f-4459-bc73-
OHOLIEHO3
8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/c7¢c57f3a-
72 JKocucTeMa KaK OTKPBITasi CUCTEMa ed3f-4459-bc73-
8991f6etdc7b?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d224f4ab-
7 KpyroBopoT BelecTB U MOTOK deaf-4e28-adfo-
OHCPrUH B SKOCHUCTEME 520525b609aa?backUrl=%2F06%2F11
Hudposas nadoparopuss RELEON
OCHOBHBIC IOKA3ATCILN https://lesson.edu.ru/lesson/02744494-
74 8497-4551-9af8-

3KOCHCTCMBbI

d03a5ae969e9?7backUrl=%2F06%2F11



https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11

https://lesson.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-

75 DKOJOTHYECKHE MUPaAMUIbI
520525b609aa?backUrl=%2F06%2F11
76 NsMenenus COO6H.[€CTB S htt‘ps://lesson.edu.ru/lesson/02744494-
CYKLIECCUU 8497-4551-9af8-
[IpupoaHbie 3KOCUCTEMBI.
77 DKOCHUCTEMBI 03€p U PEK.
DKOoCHUCTEMBI MOpEN U OKEaHOB
https://lesson.edu.ru/lesson/02744494-
[IpupoaHbie S5KOCUCTEMBI.
. 8497-4551-9af8-
78 DKOCHUCTEMBI TYH/p, JECOB, CTETIEH,
ITyCTBIHD d03a5ae969¢9?backUrl=%2F06%2F11
79 AHTPONIOT€HHBIE IKOCUCTEMBI
Vp6oskocrcTembl. [TpakTHueckas https://lesson.edu.ru/lesson/02744494-
80 pabora «/3ydyeHue u onucaHue 0.5 8497-4551-9af3-
YPOOIKOCHCTEMED) d03a5ae969e9?backUrl=%2F06%2F11
3aKOHOMEPHOCTH (HOPMUPOBAHHS
81 OCHOBHBIX B3aUMOJCHCTBUM
OpPTaHH3MOB B 9KOCHCTEMaX
MexaHu3Mbl BO3ICHCTBHS
3arpsi3HeHUi pa3HBIX THIIOB Ha https://lesson.edu.ru/lesson/02744494-
82 cy6OpraHu3MEHHOM, 8497-4551-9af8-
OPTARHEMEHHOM, TOMYIAIHOHHOM d03a5ae969e9?backUrl=%2F06%2F11
¥ 9KOCUCTEMHOM YPOBHSX
83 buocdepa — obmieruranerapHas https://lesson.edu.ru/lesson/1a9ccSeb-



https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11

o0oJtouka 3emin

5£59-447a-93b2-

73ab470d8568?backUrl=%2F06%2F11

VYuenne B. U. Bepuaackoro o

https://lesson.edu.ru/lesson/1a9ccSeb-
5f59-447a-93b2-

84
ouocdepe
73ab470d8568?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/1a9cc5eb-
25 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 5159-447a-93b2-
ouocdepsr
73ab470d85687?backUrl=%2F06%2F11
%6 KpyroBopoThI BEILIECTB U https://lesson.edu.ru/lesson/88c47bdb-
OMOreOXNMHUYECKUE IINKIIbI bbe6-4898-9cc2-
%7 3oHanpHOCTH OHMochepsI.
OcHOBHbBIE OMOMBI CYIIH
88 YcroitunBocTh 6Hochepsl
https://lesson.edu.ru/lesson/8cc24148-
29 DKOJIOTHYECKUE KPU3HCHI U UX 8636-4a51-aa%4-
MPUYUHBI
126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24148-
90 BosneiicTBrue uemoBeka Ha 8636-4a51-aa94-
ouochepy
126651e54ccc?backUrl=%2F06%2F11
AHTPOTIOTeHHOE BO3AeHCTBHE Ha https://lesson.edu.ru/lesson/8cc24148-
91

PACTUTEIBHBIN U )KUBOTHBINA MUDP

8636-4a51-aa94-



https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11

126651e54ccc?backUrl=%2F06%2F11

https://lesson.edu.ru/lesson/8cc2448-
8636-4a51-aa94-

92 Oxpana npupoasl
126651e54ccc?backUrl=%2F06%2F11
OCHOBHbIC IPHHIHIIBI https://lesson.edu.ru/lesson/dfdecae5-
93 YCTOMYUBOTO Pa3BUTHS bcOb-4b8d-aedf-
YeJI0BEYeCTBA U MPUPOJIbI beebecad09eb?backUrl=%2F06%2F11
PanmonansHOE https://lesson.edu.ru/lesson/dfdecae5-
PHUPOIOTIONB30BAHUE U bcI9b-4b8d-ae4f-
94 COXpaHEHHE GHONIOTHIECKOr0 beebecad09eb?backUrl=%2F06%2F 1 1
pazHooOpa3zus 3emMin
O06001enue no TeMe https://lesson.edu.ru/lesson/dfdeeae5s-
95 «MuKpOIBOITIOIIHS U €€ bc9b-4b8d-ae4f-
pe3yIabTaThD» beebecad09eb?backUrl=%2F06%2F11
O06001IEeH e 10 TEME https://lesson.edu.ru/lesson/dfdeeae5s-
96 «Maxpo3BoJTronus 1 ¢ bc9b-4b8d-ae4f-
pe3yJIbTaThD) beebecad09eb?backUrl=%2F06%2F11
O0001IeHne 110 TeEME
97 «ITpoucxoxieHre u pa3BuTUe
KU3HHU Ha 3eMIie»
O60061IeHme 0 TeMe https://lesson.edu.ru/lesson/dfdeeae5-
98 «IIponcxoxieHne 4yenoBeKa — bc9b-4b8d-ae4f-
AHTPOIIOTECHER) beebecad09eb?backUrl=%2F06%2F11
99 O60611eHne o TeMe «IKOJIOTUs —

HayKa O B3aMMOOTHOHICHHUAX



https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
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https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
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https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11

OpTraHu3MOB»

O6o06menne o Teme «OpraHu3Msl

100 1

U cpe/ia OOUTaHUs
101 O0001enue no TeMe « IKOIOTHSL 1

BHUJIOB U MOMYJIALIUI»

https://lesson.edu.ru/lesson/c2ccb94a-

102 O6006menue mo teme «buocdepa — 1

rio0anpHas YKOCUCTEMA 5b5d-4b61-b56b-

cd15c7218d52?backUrl=%2F06%2F11
OBIIEE KOJIMYECTBO HACOB I10 102 75

ITPOI'PAMME



https://lesson.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52?backUrl=%2F06%2F11




YYEBHO-METO/IMYECKOE OBECHEYEHHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonTos C.I'., Connn H.U., 3axapoBa
E.T.; mon penakmueit 3axaposa B.b., O0miecTBO ¢ OrpaHi4eHHON OTBETCTBEHHOCTHIO
«IPODAY;

AxmmonepHoe obmiectBo «M3narensctBo «IlpocBemenuey» * buonorus. O6mast ouonorus, 11
kiacce/ 3axapoB B.b., MamontoB C.I'., Connn H.U., 3axaposa E.T.; mox penakuueit 3axapoBa
B.b., O0mecTBO ¢ orpaHUYEHHON 0TBETCTBEHHOCTHIO «/IPODA»; AKIMOHEPHOE 001IECTBO
«M3nareancTBo «IIpocBeienne»

METOJUYECKHUE MATEPHAJIBI VIS YYUTEJISA
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-biologii/
HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

http://fcior.edu.ru http://school-collection.edu.ru/

Hudposas nadoparopuss RELEON
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