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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydyeOHoro mnpenmera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHusM GI'OC COO npodunbHbie yueOHbIE
OpeaAMeThl, H3ydyaeMble Ha YriIyOJEHHOM ypOBHE, SBISIOTCS  CIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHMEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeactaBieHue o 1eIu
W 3aJa4ax HU3ydeHHus ydeOHoro mpeameta «buonorus» Ha yriyO0J€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHME IO pa3feinaM ¢ TeMaMm, paclpelesieHue II0 KiaccaMm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH € U3y4EHUEM OMOJIOTMU HAa YPOBHE OCHOBHOT'O OOLIETr0
oOpa3zoBaHus, Oyarojaps dYeMmMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJIeyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,  IKOJIOTMYECKOro
MBIILJIEHUS, IPEJCTaBICHUH O 310pOBOM 00pa3e )KM3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoaHoi cpeae. B mporpaMmMe mo OMOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buonorus» B peanmuszanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHHs U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4€OHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYarolIMXCsl IO OCBOCHHMIO COJIEpPKaHUS
OMOJIOrMUecKOro 00pa3oBaHMsI Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsl.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriiyOsieHre 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYISIPHON U



KJIETOYHOW OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3aXx UM OpraHu3alusx  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHSI COCTABIISIET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TMOJy4aroT pa3BuTHe. Tak,
pacuMpeHbl U YriayOJjeHbl OMOJOTHYECKHWE 3HAHUSA O PACTEHUSX, >KHUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYecKoro paznooOpasus miuaHeTsl. Tak, B 10 kinacce usyvarorcs
OCHOBBI MOJICKYJISIPHOW M KJICTOYHOH OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMxcsi MO OOTaHUKE, 300JO0TMH, aHATOMUHU,
¢dbusunonioruu yenoeka. B 11 kiacce u3ydaroTcsi I3BOJIIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii npeamer «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
o0yJaroIuMHUCcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3MM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOr0 MaTepHalia B COJEPKAHUHU MPOrPAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMSI U Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OMOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

[lenb uzydenus: yueOHoro npenmMera «buonorus» Ha yriyOJaéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHoN o0macTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOT0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHMUs.

JocTikeHue 1enu u3ydeHuss yuyeOHoro nmnpeamera «buomorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUNBACTCS PEIIICHUEM CIICTYIONINX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIKs, B, OMOreo1eH03, Ouocdepa); 0 BhIIAOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJOTMHM W CHHTETHYECKOM OHOJOTHM, TaJICOHTOJIOTHH, JKOJIOTHUH),
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
nabopatopurn W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJTM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TO0JIH30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpY’XKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATh  MEpbI
npodriiakTUKY WHGEKITMOHHBIX 3a00JIeBaHUi, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTATIBLHBIX UCCIICI0BAHUM,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
MPOIIECCOB;

BOCITUTAHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICJTLHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TeHETUYECKOM rPaMOTHOCTH, O0ILIEH KyJIbTypbl MOBEACHUS B IPUPOJIE; UHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXaromux Jojned  (cobmiomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayouemMy npo(ecCHOHaIbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMHU PETHOHA.

OO1ee 4ncao yacoB, OTBEICHHBIX Ha M3y4y€HUE OMOJIOTMM Ha yriayOJIeHHOM
YPOBHE CpeaHero ooO1mero oopa3osanus, coctabiser 340 gaca: B 10 kmacce — 170
yaca (5 yacoB B Hefiento), B 11 kinacce — 170 gaca (5 yacoB B HE/IEINIO).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OUOJIOTUU
OCYILIECTBISETCS C yU4ETOM CHEUM(PUKU €ro COAEpKaHMUsS M HANpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsaX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOLTUXCSI MAaTepUaIbHO-
TEXHUUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

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

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, U. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3AINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsite BBIOOPKH M €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBOU TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BaHUE JJI IPOBEICHUS HAOIIOACHMH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

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

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCcTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryiauru. MUHepanbHbIe BEIIeCTBA KJIETKU, UX Onojorudeckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccugpukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



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

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamuol (HTD). Cexenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

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

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJIbl BOIbD, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yriieBonoB», «CTpoeHne MOJIeKya JMNuaoBy», «HyKIenHOBbIE KHCIOTBDY,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

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

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



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

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

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TIpaHyJIpHOTO PETUKYIyMA.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MATHUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvodicu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIx kinetok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHIPHUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIINUX 3yKAPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmel. MBbIlIEUHbIE  KIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
mMpaucnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

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

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

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX.

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

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OOMEHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiud KIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

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

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

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

AspoOHbIe OpTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



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

JleMoHCTpanun

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

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

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

JlabopatopHasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuUMepe aMuia3bl WK KaTaaasbl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

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

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

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHsbie 3a00sieBaHus YesnoBeka, »)kMBOTHbIX, pacteruil. CITN/, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpYKmMypHuIX buonocudeckux oanuwlx. Hanomexnonoeuu 6 ouonozuu u meouyute.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunares JAHK — pemmkanwpa. IIpuanuner permkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Jlenenne kieTku — MuT03. CTaauu MUTO3a U IPOUCXO/ISIINE B HUX MPOTICCCHI.
Tunel muto3a. Kapuokunes u nmutokunes. bruonornyeckoe 3HaueHne MUTO3A.

Perynsaius MUTOTHYECKOTO ITMKIIA KJIETKH. [IporpamMmmupyemas KieTouyHas
rudeb — anomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKka» — ouourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocomy, «Permmkamus JJHK.

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

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHnasi pabora «HalmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GpyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACITEIPHOCTH OJTHOKJIETOUYHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBbIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
poTUCTHI. KoJIOHHAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraoB. Opranusm kak eauHoe uesuoe. ['omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHAas1, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKIHUH U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelaoBeKa. DyHKIMKM OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yrieKUuCIoro raza i MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanue  KMBOTHBIX.  BHyTpumoisioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX >KMBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOCHUSI KPOBEHOCHOH CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisiums.

Brinenenue y opranusmos. Beizenenue y pacteHuil. BeigeneHnue y )KUBOTHBIX.
CokpatutenbHble Bakyodau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus H
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl pPaOOThl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Teja C KPOBEHOCHOM M BBIIACIMTENBHOM CHCTEMaMU. BeiaeneHue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopus KioHaIbHO-celeKTuBHOro ummyHnutera (I1. Dpmnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ peryisiqus 'y Opramm3MoB. Pasgpaxumocts y
OJTHOKJIETOYHBIX OPraHn3MoOB. TakcuChl. Pa3ipaXuMoCTh U pEryssiuus y pacTEHUM.
PocTroBble BelllecTBa U X 3HAYCHHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupl U cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojiopocin», «baktepum», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BblgenurenbHas CHUCTEMay, «IDHAOKPHUHHAsA cUCTeEMa», «CTPOECHHE MBIIIIbIY,
«Ammynurer»,  «KuiieunomonoctHeie», «CxeMa  NUTaHUS  PACTECHUN»,

«KpoBE€HOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPO€HHE THUAPH»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas  cucrema  nrtuny», «HepBHas — cucrtema
MJIEKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKpOIIpENnapaTbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHUE JJIs JIEMOHCTPALIMK MIOYBEHHOTO U BO3/YIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia i 0eJIKoB Mo edcTBreM (hepMEeHTOB, 000pyAOBaHUE ISt
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHBIX )KHBOTHBIX.

JlaGoparopHasi pabora «l/3ydueHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «3ydyeHue TKaHe sKUBOTHBIX).

JlaGopaTopHnasi padora «3ydyeHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

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

[TomoBoe paszmuHoxkeHue. [lonoBele KieTkW, WM rametsl. Meno3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

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

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

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHANBHAS WHIYKIIHS).
3akyagka IUIaHA CTPOCHUS JKUBOTHOTO KakK pe3yibTaT HEpapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. [locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. Pa3zButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOPHOHAIBHOTO pa3BUTHUS



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

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoliecce Mero3a. ['amerorenes
y pactenuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OILTIOIOTBOPEHHE Y IBETKOBBIX pacTeHHil. OOpa3oBaHuE U Pa3BUTHE CEMEHM.

MexaHu3Mbl peryJIaluyd OHTOTEHE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpaMuK

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUe», «Tumsl Oecnosoro
pasMHOXEHUD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsly, «I'amerorenes», «CTpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «PasButue capaHumny,
«Pa3Butne narymkw», «JIBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX pPACTEHUI»,
«CtpoeHne ceMsaH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN UK MXa», « KM3HEHHBIA LIUKJI MATOPOTHUKAY,
«JKM3HEHHBIN IIUKII COCHBD).

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIETOK U
CIIEpMAaTO30UI0B, MOJIENb «L UK pa3BUTHS JISATYIIKI.

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

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

JlaGoparopnass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHU.

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

Hcropust cTaHOBIEHUS M PA3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKHU.
Pa6ots H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®dunmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUSI U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKUMA,  IUTOJOTUUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu



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

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

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT TI'€HETUYECKUX

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

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeTUIeHUs NPU3HAKOB. lluTonornyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

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

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

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

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

['eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tomumepus.

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

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

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

OOopynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJAEIb A



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

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

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKPEIIMBaHUSA Y TPO30(DUIBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

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

Mopaudukanuonnass U3MeHYMBOCTh. Ponb  cpeast B (oOpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHBIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

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

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HOOOpa3us B Mpeiesiax OJHOrO BU/IA.

MyTanmonHass W3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUWPOBAHHBICE MyTalud. SnepHble U
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYecKUue W MoJjoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTM MYTAaLMOHHOIO IIpolecca. 3aKOH TI'OMOJIOTMYECKHX pSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCT.

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

JleMmoHCcTpauumn

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuel u  cxembl: «Bugasl  usMeHuMBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTEY, «KomOnHaTuBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTaruii.

OOopynoBaHue: XKUMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

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



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

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIYJISAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. | eHHbIE U XPOMOCOMHBIC
OoJe3HM 4YeloBeKa. boJie3HM C HACEeNCTBEHHON Mpe/ipacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JeBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

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

IHpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o I[leHTpax mOpOUCXOXKIEHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON N3MEHUYUBOCTH
H. W. BaBumnosa, ero 3nHaueHue Jjis CeIESKIIMOHHON pabOTHI.

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

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJICKIIMOHHOW  paboTHI.
PanmnanMoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTYyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomouHanTHBIX JIHK 17151 mostyueHust iCX0IHOTo MaTepuaia Jijisi CeNeKITUH.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTpuBuaosas rUOpUIN3aIINS.
brnuskoposcTBEHHOE — CKpelmMBaHue, wWid  WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTOpuAWHT. ['erepo3uc u ero mpuuuMHbl. Vcmomb3oBaHme
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecrutiogus



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

CoxpaHeHure U U3y4eHUE TeHEeTUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpanwenue u YynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yedax VIAVYUleHUs
Cyuecmeyomux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM YUCIe C
NPUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYUYHbIX UCCIe008aHUL, Nepedosslx uoel u
NepCneKmuBHbIX MexHOoI02ULL.

JleMoHCTpauA

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

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

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

JlaGopaTopHasi pabora «/3yyeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

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

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBbIE U TKAHEBBIC
KYJITYPBI, MUKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOIyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIeNME. Mukpoouonornueckuii cuntre3. OOBEKTH MHUKPOOHOJOTUYECKUX
texHosorui. [IpousBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

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

Knerounas mHxeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. ComaTudeckas ruOpuau3anus W COMATHYCCKUM
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJICKUUH pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAbHBIX U NOJUKAOHANbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.



Texnonozuu 0300po6nenus, Kyabmueupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

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

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-Oumoumkenepus s pa3paOOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

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

JlemoHcTpanuu

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

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

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

11 KIIACC

Tema 1.3apo:kaeHue W pa3BuTHE IBOJIOUMOHHBIX IpPeIACTABJICHUN B
OouoJiorumn

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

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

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

JdeMoHcTpanuu



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

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHUs MPUCTOCOOTICHUN Y
pacTeHull U )KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®opmbl OOpbObI 3a CYIIECTBOBAHHEY,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHMS ABWKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKEHHS
CUHTETUYECKON TEOPUH SBOJTIOLIMI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonyssanps Kak 3JIEMEHTapHas €IMHULA 3BOJOLHHA. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiinuid. M3meHeHue
reHooH/a TMOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJICHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyJIALUAX. DPPEKT OCHOBATEIIS.
Ippexm o6ymouinounozo eopaviuwika. CHudceHue 2eHemuuyecKko2o pasHooOpa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha eeno6 6 6OILUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTHUBHAs).
EctecTBenHbIii oTOOp — HampaBiswiomuii ¢akrtop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIMN,  pa3pbIBAOILIMIMA
(nm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUH Y OPraHu3MOB. ApoMop(}o3bl U UANOAJANTALIUH.
[Tpumepsl TprcnocobIeHu y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
Oonoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpPO3BOJIIOIMU. M3onsmuss — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE)» (monumIonIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHON OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (OPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

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

Tabmuel 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BalinOepray, «IBuwxyiue
CWJIbl ABOJIIOIUNY, «IKOJIOTHYecKass M30JSAUs MONYJIAIHUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHHUIIBI 1Ay PCKOiD»,
«ITonynsIMOHHBIE BOJHBI YHCICHHOCTH XUIIHUKOB U KEepTB», «Cxema neicTBUS
€CTECTBEHHOT0 0TOOpay, «P@opMbI O0pPHOBI 32 CyliecTBOBaHUEY, « MHyCTpHanbHBbIMI
Menanu3zM», <«KuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas OKpacka >XHUBOTHBIX», «DU3HOJIOTHYECKUE
apantaiuny, «l[IpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTENIBHOCTBY,
«Kpurepuu Buaa», «Bunapl-nBoiHuKN», « CTpyKTypa BUaa B npupoae», «CrnocoObl
BHU1000pa3oBanHus», «I'eorpadruueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«DKOJIOTHYECKOE BUA000pa30BaHUE BUIOB CHHMI, «llonmumimouasl pacTeHHiD,
«KamycTHO-peieuHbIil rTuopumy.

OO6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUI U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOIEHUM, Yydelia MTUILl U 3Bepell pa3HbIX
BHJIOB, TepOapuM pacTeHMH OJW3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHE BHJIOB 1O MOPQPOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIOUMs U €€ pe3yJabTaThbl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomornuu. Ilepexonubie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

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

OMOpPHUONOrMYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMHU. ['€HEeTMYeCKMEe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOIMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUYEHUS IBOIIOLUU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

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

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «DUIOreHETUUECKUI Psi JIOMIATn», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Creronedansy,  «PuHunoduthl»,  «CeMeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpeii) KOHTHHEHTOBY,
«Pemuktel»y, «HawanbHble CcTaguu SMOPUOHAIBHOTO PAa3BUTHS TMMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHbD, «PyIUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIIpaBJICHUS 3BOJIIOIUNY, «O011IHe 3aKOHOMEPHOCTH 3BOJTFOLIHI.

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

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuHble TUNOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpeacTaBlIeHUsS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEp)KeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >kM3Hu U aCTPOOHOJIOTHS.

OcHOBHBIE JTaInbl HEOPraHUYECKOU JBOJIIOLIU Y. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHndeckux. Omeir C. Mumrepa m I'. Opm.
Oo6pazoBanue noaumepoB u3 MonomepoB. Koaieparnas runote3a A. M. OnapuHna,
runore3a mnepBuyHoro OynboHa JIk. XongeiHa, reHeTHdeckass rumoTe3a [
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'unOepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENIbHAS U AOCOIIOTHAs] T€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

HavanbHbie 3Tamnbl OpraHMYecKOM HBOIOUMU. [losiBieHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue syKapuoT (CUMOUOTEHE3). DBOTIOLNUOHHOE TPOUCXOKACHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

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

OcCHOBHBIE 3Tallbl 3BOJIOLNMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxoxxaeHrue MICKONMUTAONIUX U
ntuil. [lpunuun kimodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
nporieccoB. [losiBieHNE U pacuBET XapaKTEPHBIX OPraHU3MOB. YTJI€0Opa30BaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

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

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JeMmoHcTpanuu

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

Ta6nuie u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoKIeHUs *Ku3HuW», «Cxema ombiTa C. Muinepa, ['. FOpwu»,
«JTamnbl  HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosorMyeckass  IIKajiay,
«HavanbpHble 3Tanbl OpraHUYEcKoOM »BoIOLMNY, «Cxema o0pa3oBaHUsl dyKapHOT
nyTéM cumobuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«MHOTrOKJIeTOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pacteHus», «Opranbsl IBETKOBBIX PacTEHUID, «CXxeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey, «Kumeunonomnoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«IItney, «Miekonurtarommuey, «Pa3BuTue )xu3HU B apXeuckoun spe», «Pa3zButue
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BuThe KU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuyeCcKOro Mupay.



O6opynoBanue: repbapuu pPACTEHWN Pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, UydeJia IITUI] U 3BEPEH, KOJUICKIIUU
OKaMEHEJIOCTEW, TOJIE3HbIX MCKOIMAEMbIX, MYJSDKA OPraHUYECKHMX OCTATKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiiepa—
KOpu no n3y4ennio abMOTEeHHOTO CHHTE3a OPTAaHNYECKUX COCTMHECHUN B IIEPBUYHOMN
aTMocdepe».

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

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTEHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHune yea0BeKa — AaHTPOIIOIeHe3

Paznensl 1 3agaun aHTpONOaOruu. MeTOo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TPEICTABICHUN O MPOMCXOXKIAEHUM YEJIOBEKa. PelnrnosHeie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJI0KEHUE YETTOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTauyusi 4elaoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

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

OcCHOBHBIE CTaJMM aHTpOIIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(TIPOKOHCYJIBI) M PAaHHUE TTOHTUIBI — OOIITHE MTPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JMOIe. ABCTPaJONUTEKN — JABYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbld, MepBbIe
V3TOTOBJICHUS OPYAUH TpyAa. UelloBeK NpAMOXOISIIUI U IIEPBBIN BBIXOJ JIIOAEH 3a
npenensl Appuku. Yenosek reifenboepreckuii — o0 npeiok HeaH AepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YeloBeK HEaHAEpTAIbCKUM KaK BHJ JIKOJEH
XOJIOJHOTO KJiMMmara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a mnpenenamu Adpuku. IlaneoreHetuka u
MaJICOTCHOMUKA.

DBOJIONNS COBPEMEHHOTO dYenoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTanvoHHbIN Tiponiece u moauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(pQPeKT oCHOBATENs» B MOIMYJISIUIX COBPEMEHHOTO
YEI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKeNneT uenoBeKa U CKeJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BIKYILIME CUJIBI AHTPOIIOTE€HE3a», « IBOJIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutTek», «YenoBek  ymensli», «YenoBek
NPSAMOXOISIINI, «JleHrncoBckuil yenoBek» «Heanaepranbupl», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLNHN YEIIOBEKa», «Packl UeioBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJIEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yepera 4eJI0BeKa U Yepera MUMIIaH3€e, MOJENb KUCTH YEJI0OBEKA U KUCTH IIMMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

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

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeI0BEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM C OKpY KaloLIe cpenoi

3apoxaeHue U pa3BuTHe dkojoruu B Tpynax A. 'ymGonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nenst u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKAMH.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3IKOJIOTHH:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKPY KaIoIIeH CpeIbl: JJOKAIbHBIN, PETUOHAIBHBINA U TJI0OATBHBII.

3HayeHUE OKOJIOTMYECKUX 3HAHUM i1 4YeJIOBEKa. DKOJOTUYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C OMpUpoaor. DPopMHpOBaHUE
DKOJIOTHYECKOM KYJIBTYpPbI U 3KOJOTHYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanun

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

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

JlabGopaTopHuasi padora «3yuenue METOJO0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

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

Temneparypa kak nskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

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

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHAS,
rIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguyuHbie pUTMBL. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIJIOBUU KU3HU.

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

buotnueckue hakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutuszm, koomeparusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJecTBUS  (Tommueckue, (Qopudeckue, (Qabpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJACMCTBUN JUIsl CYILIECTBOBAHMS OpPraHU3MOB B CpeEle
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CHEKTPY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEmIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XHUBOTHBIE», «DHU3MOJIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «bBHONOrMYECKHEe PUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzneHHbie hOpMbI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMA XBOMHOro Jieca», «llemn mnuTaHus»,
«XUITHUYECTBOY, «ITapazutuzm», «KoHKypeHUus», «CuMOm03»,
«KommeHcanuszmy.

OO6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOaprun U KOJUIEKIUU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydella MTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYIH, KOJJIEKIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repbapun M KOJUIEKUMH PACTEHMH M JKUBOTHBIX, OOJIaJAlOUIMX YepTaMmu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIINUX B PAa3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUH U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOIYJIA MK

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISILIHH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHM OMOJOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJjisinuid. OCHOBHBIE TOKa3aTeaud NOMYJSIUUU: YHUCIEHHOCTb, IIJIOTHOCT,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckasl CTpykrypa nomyJssinud. OLeHKa YUCIEHHOCTH MOIYJISLUH.
JluHaMyKa MOMyJsIqUU U €€ perysasuus. bHoTHYecKuii NMOTEHIHMA MOMYJILUH.
MonenupoBaHue JMHAMUKY ronyssnuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUA. Peryssnus YUCIEHHOCTH MOMYJISALMNA: pojib (PaKTOpoOB,



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

[TonsitTue 00 sKomornyeckoil Huime BUaa. MectooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

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

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JleMoHCTpauA

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTMYECKUE XAPAaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiuum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysinum», «CKOpOCTh  3aceleHuss MOBEPXHOCTHM 3€MJIM  PAa3JIMYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOneHust CEeMsiH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

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

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJIOKHU
skocucTeM. [1ouBBl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

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

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

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

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

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



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

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll Pa3HbIX MUN08 Ha CYOOP2aHU3MEHHOM,
OpP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTol0IOoTUs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHCTpauA
[Toptper: A. JIx. Tencnn.
Tabmuuer  u cxeMbl:  «CTpykTypa  OHoueHo3a»,  «DKOocUCTEMaA

IIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IpyIIBI OPraHU3MOB B SKOcHUCTEME», « KpyroBopoT BelecTB B akocucteme», «Lenu
nuTaHus (MacTOWIHAS, JAETPUTHAs)», «DKOJOTMYECKas MUpaMuja YHCeI»,
«OKonorudeckas mupamMuia OMOMacChl», «IDKOJIOTHUECKAs MUpaMUa dHEPTUNY,
«O0pazoBanue 06osotay, «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxkapa», «KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHosey, «[Ipumepsl ypoboskocucTem».

OO6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUI U
3Bepeid, repOapuu KyJIbTYpPHBIX H TUKOPACTYIINX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

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

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

IKCKYpcusi «IDKCKYpCHUsl B arposKocHCcTeMy (Ha MOJie WIM B TEIUIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000J0o4ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa kKM3Hb. PazBuTHe mpejacTaBieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. XKuboe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEII[ECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH SIBICHUH B
ouocdepe.



3oHanbHOCTHL OHMochepsl. [TousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIEC JI€Ca, CMENIAHHBICE W NIMPOKOJIMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCThIHU, TPOIMUYECKHE JIECa, BEICOKOTOPhs. KiuMar, pacTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIX QyHKIUH.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emmm», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoma B mpupojie»,
«KpyroBopoT Boabl B mpupoae», «OCHOBHbIe OMOMBI cymmn», «Knumatuueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiii jgec», «LIMpoxkoInCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponuueckuid gecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OIIafA cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3MeHeHne Kiaumara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacasie xHuru. Oco0o oxpansemblie npupojanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJIOBEUYECTBA U IMPUPOJBL.
PannonanbHOE  MPUPOJONOJIB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpasust 3emiu. OOImKME 3aKOHOMEPHOCTH TJ00ABHBIX HSKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCaA U €T0 BEPOSITHBIE MOCIEICTBHUSL.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvlie ungopmayuonuvle cucmemsi, odecneuusaroujue O00Cmyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl
aKopeadbuIumayuu dKocucmem U cnocoboos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCEM.

JdeMoHcTpanuu

Tabnuibl 1 cxeMbl: «3arpsiz3HeHne atMocepbi», «3arps3HeHue TuaApochepb,
«3arps3uenue nouBb», «[lapaukoBbIit AadhexT», «Oco00 OXpaHseMbie TPUPOTHBIC
TeppuTOpun», «MOAENIH yIpaBIsIEMOTO MUPaAY.



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



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

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

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU M HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICIAUIO U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
Y MPABOMNOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOU NEATEILHOCTH MPHU CO3TaHUH YISOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATEIBHBIX 3a1a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NMPOIUIOE M HACTOSLIEE
MHOT'OHALIMOHAJIBHOrO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

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

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

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

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MMacHOTr0 00pa3a KU3HH (370pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

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

NOBBIIICHUE YPOBHS 3KOJOTMYECKOW KyJIbTYpbl: TNPUOOPETEHHUE OIbITA
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYXarOUIEN CPeIbl;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMbIe MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
PKOCHUCTEM, OHOChephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPE OKPYKAIOLIECH MPUPOJHOU
cpene, yMeHHe IMPOrHO3UPOBAaTh HEOJIArONPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MIPAKTUYECKOMN JIEATEIBHOCTH SKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH poliIeM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOMCKA MyTeil BBIXOAA U3 II00aJbHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IMOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4YHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIE TMOHSATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHne, U3MEPEHHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAbHbBIE
y4ueOHbIe JelCTBUA (TMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHOW IPaMOTHOCTH M COIMAIBHOMN
KOMIIETEHIIMM ~ OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYaroUIMXcsl  MCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIEe IEUCTBUS B TO3HABATEIILHON U COIIMAIBHON MIPAKTHUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUA,
pEryJsiTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS JICSITEIIBHOCTb.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMOo3HABaTeJbHBIMH
AEeCTBUSIMM:

1)0a30Bble JIOrHYecKue AeHCcTBHA:

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

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

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

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

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABJICHHS CYIIIECTBEHHBIX
CBS3€H W OTHONIEHWH B M3yYaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHHKAX;



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

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

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSIX PEAIHOT0, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2)0a30Bbl€e HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

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

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEeATEeIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

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

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUSI, KPUTUYECKH OLIEHUBATD
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
otbope Omonornyeckoil mHGOpMaMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3az1ay;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJISIAHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1)o0menue:

OCYIIECTBIATH KOMMYHHUKAIIMU BO BceX chepax *KU3HU, AKTUBHO y4acTBOBATH
B JMAJIOTe€ WM JUCKYCCHUM O CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLHN APYIMX yYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBaXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHas AeSITeIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUS MPHU PEIlIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4je€Ha KOJUIEKTHBA,;

OPUHUMATh LEJIA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



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

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

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

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1)camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

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

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

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

2)CaMOKOHTPO.Ib:

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

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;



3)npuHsiTHE ce0A U APYIrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaTBl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorusiy Ha yriayOaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npopunapHOro  oOyueHust  oOydaromuxcss  Ouojmoruu. OHHM  BKJIIOYAIOT:
cnenuduyeckue AJjisi OMOJOTHHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPaXaTh:

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

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMUBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOr0 IMOKOJICHHUS, PACUICIUICHUsI, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpPraHOB pACTE€HMI, JKUBOTHBIX, 4YEJIOBEKAa, NPOLIECCOB KU3HEAECATEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOPUOTreHe3a, MOCTIMOPUOHAIBHOTO PA3BUTHA,
Pa3MHOXKEHHUS,  WHIAWBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
GyHKIUSIMHE, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M UX (YHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U UX
GyHKIMUSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY 3Taamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISIBJISATh OTIMYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISTH TIPUUNHHO-CIICICTBEHHbBIC
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOIATH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMYyIUpPYs Iedb WCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

yMEHHE Y4acTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIbHBIX HAayYHBIX OOIIECTB, U
nyOJMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHHUYECKHX
KOH(epeHusx;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIUIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOI'0 XO34KCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIiayOIsTh MO3HABATENIbHBIHI
WHTEpEC, HAMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH TTpodeccuu u
OpoAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOJIONIONB30BaHUs, U B (DOPMHUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OMpENENICHUs] ¥ TOHUMAHUE CYIIHOCTH OCHOBOIOJAraroiux OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBosroniionHas teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUEHUS
(A. H. CesepiioBa — 0 nyTsX u HampaBieHusx sBomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTUUECKON TUpaMuIbl 3HEpruu), runore3sl (rumorteza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJaMM  HAy4YHOrO  IO3HAHWS,
MCIIOJIB3YEMBIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIU3UPYIOIICTO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSHUSL  JBUXKYIIMX  CWUJ  DBOJIIOIMM  HAa  TeHO(POHH  TOMYJISIIIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIpaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aWUMOCBS3M MEXKIYy TMPOIECCAMU HSBOJIOINH,
JBIDKYIIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHCHTaMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

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

yMEHHE WCIOJIb30BaTh COOTBETCTBYIONIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHHWS MHOTo00pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOIBI M UECTIOBEUYECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3a4a91, BHISABIISTh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICTyEMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SIBIICHUSMU, ITIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB;

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

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCIEPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpPMYyIUPYs IeJb HUCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JCNATh BBIBOJIBL;

YMEHHME Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX Mpea0TBpAICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
NEATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTUHU, TPUPOIOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATENLHBI WHTEPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Haumenosanue KoangecTBO 4yacosB
Ne JuaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTebHbIE
pa3zieJioB M TeM Konrpoabnbsie IIpakTHyeckue
n/n Bcero pecypcnl
NMPOrpaMmblI padoTsI padoTbI
bu6nuoreka [IOK
bromnorus xak Hayka 1 https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e632a
YKuBble CUCTEMBI M X 5 bubmorexa [IOK
W3ydeHHe https://m.edso0.ru/863e6122https://m.edsoo.ru/863e632a
bubmuorexa [JOK
buronorus kieTku 3 1 https://m.eds00.ru/863e6122https://m.edsoo.ru/863e632a
XuMuYecKas OpraHu3aLus bubmmorexa [IOK
KIeTKH 15 1 2 https://m.edso0.ru/863e6122https://m.edsoo0.ru/863e632a
Crpoenue 1 GpyHKIHHA Bu6moreka [IOK
KIeTKH 16 1 4 https://m.edso0.ru/863e6122https://m.edsoo0.ru/863e632a
OOmeH BemecTB u bubmuorexa [JOK
MIpeBpaLICHUE SHEPTUU B 23 1 4 https://m.eds00.ru/863e6122https://m.edsoo.ru/863e632a
KJIETKE
Hacnencrsennas bubnuotexa [JOK
uHpopmauus u 13 https://m.eds00.ru/863e6122https://m.edso0.ru/863e632a
peanmzanys €€ B KIIETKE
bu6nuoreka [IOK
JKU3HEHHEBIN UK KIETKH 10 1 2

https://m.edso00.ru/863e6122https://m.edsoo.ru/863e632a
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Crpoenue u pyHKIUH

bubnuoteka LIOK

J OpraHu3MOB 22 1 3 https://m.edsoo.ru/863e6122https.//m.edsoo.ru/863e632a
Pa3MHOKEHHE U Pa3BUTHE bubmmnorexa [IOK
10 OpraHu3MOB 14 1 3 https://m.eds00.ru/863e6122https://m.edsoo.ru/863e632a
l'eneTuka — Hayka o bubmmorexa LIOK
11 HACJIECTBEHHOCTHU U 5 https://m.eds00.ru/863e6122https://m.edso0.ru/863e632a
N3MCHYNBOCTHU
OpraHu3MoB
3aKOHOMEPHOCTH bubnmorexa [IOK
12 HACJICICTBEHHOCTH 16 1 https://m.edsoo0.ru/863e6122https://m.edsoo.ru/863e632a
3aKOHOMEPHOCTH bubmotrexa LIOK
13 W3MEHYUBOCTH 10 2 https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e632a
bubmuorexa [JOK
14 I'eneTnka yenoseka 6 1 1 https://m.edso00.ru/863e6122https://m.eds00.ru/863e632a
bu6mmoteka [IOK
15 Cenexuus opranu3mMoB 7 1 3 https://m.eds00.ru/863e6122https://m.edsoo.ru/863e632a
BuorexHosorus u bubmmorexa [IOK
16 CHUHTETHYeCKas] OMOIOTHS 7 1 https://m.edsoo0.ru/863e6122https://m.edsoo.ru/863e632a
BIIEE KOJIMYECTBO YACOB
OBI o1 CTBO HACO 170 10 25

10 ITPOI'PAMME
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11 KIIACC

HaumeHnoBanmue KoaudecTBo yacoB
Ne JuaekTpoHHbIe (HU(PpoBbHIE) 00pa3oBaTebHbIE
pa3iesioB U TeM Kontpoabubie IIpakTuueckue
n/n Bcero pecypcbl
NPOrpamMMbl padoTsI padoThbI

3apoxACHUE U pa3BUTHE bubnmoreka [JOK
SBOJIFOIIMOHHBIX 4 https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e632a
MPEJICTABICHUN B
OMOJIOTUH
MUKpOIBOIIOLHS 1 €€ brbmmorexa LIOK
PE3yIBTATHL 31 1 4 https://m.edso0.ru/863e6122https://m.edsoo.ru/863e632a
MakposBoaroLus U eé bubmmorexa [IOK
pPe3yIBTaTH 15 1 https://m.edso0o.ru/863e6122https://m.eds00.ru/863e632a
[TporcxoXkKIEHHE U But6moreka [IOK
Pa3BHTHE XKH3HH Ha 3eMie 26 1 https://m.edso0.ru/863e6122https://m.edsoo.ru/863e632a
TTponcx ok IeH e bubnmnorexka HOK
YyesoBeKa — AHTPOTIOTEHES 14 1 2 https://m.edso00.ru/863e6122https://m.edso0.ru/863e632a
DKOJIOTHS — HayKa O bubmuorexa [JOK
B3aMOOTHOIIICHHUSIX https://m.edso0.ru/863e6122https://m.edsoo.ru/863e632a
OpraHu3MoOB U 11 4
HaJIOpPTraHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoiu
OpranusMsl 1 cpeaa 5 brbmorexa LIOK

oOUTaHus

https://m.edso0.ru/863e6122https://m.edso0.ru/863e632a
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DKOJIOTUS BUIOB U bubmmoreka [IOK

8 Oy JISIHiA 10 1 https://m.eds00.ru/863e6122https://m.edsoo.ru/863e632a
DKOJIOTUs COOOIIECTB. bubnuoreka LIOK

9 DKOJIOMMUECKIE CHCTEMEBI 14 1 https://m.edso0.ru/863e6122https://m.edsoo.ru/863e632a
Buocdepa — rnobanbHas bu6nuorexa LHOK

10 YKOCHUCTEMA 29 https://m.edso0.ru/863e6122https://m.edsoo.ru/863e632a
YenoBek U OKpYXKaroIast bubnuorexa [IOK

= cpena 11 https://m.eds00.ru/863e6122https://m.edso0.ru/863e632a

BIIEE KOJIMYECTB
OBbI 0) CTBO 170 15

YACOB I10 ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Ne KounyecTBO 4acoB Hara
JIeKTpPOHHBbIe HU(POBHIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer  Kontpoabusl = IIpakTnueckm  H3y4eHH
pecypcsbl
n 0 e padoThI e padoThI |
buonorus, kak bubnuoteka [IOK
KOMIUIEKCHAs HayKa https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
U KaK 4acTh 1 2a
COBPEMEHHOTO
oOmiecTBa
’KuBbie cucTeMEbI U bubmuorexa [JOK
HX CBOMCTBA 1 https://m.eds00.ru/863e6122https://m.edso00.ru/863e63
2a
YpoBHeBas bubnuoteka [OK
OpraHu3anys )KUBBIX 1 https://m.edso00.ru/863e6122https://m.edso0.ru/863e63
CUCTEM 2a
Hcropus oTkpeiTus bubnmnoreka [JOK
U U3YyYEHUs KIETKU. 1 https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
Kiierounast Teopus 2a
MeTtomasl but6mmoreka [JOK
MOJIEKYJIIPHOM 1 https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
KJIETOYHOMN 1 2a

OUOJIOTUMU.
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6 [IpakTuueckas bubnmoreka [JOK
pabota Ne 1 https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
«M3yueHue MeTo10B 2a
KJICTOYHOU
Onosorun
(xpomarorpadus,
anekTpodopes,
g depeHInanTbLHOe
HEHTPUPYTHPOBAHU
e, [ILIP)»
7 MuHepanbHbIC bubnuorexa [JOK
BEIIECTBA KJICTKHU, https://m.edso0.ru/863e6122https://m.edso0o.ru/863e63
uX OHMOJIOTHYeCKas 2a
poIh
8 XHUMUYECKUN COCTaB bubmmoteka [IOK
KJIETKH https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
2a
9 Opranunueckue bubmmorexa [JOK
BEILIECTBA KJIETKH - https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
OeIKHU. 2a
10  JlaGopartopHas bubmmoreka [JOK
pabora Ne 1 https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
«O0HapyxeHue 2a

OCJIKOB C TIOMOIIIHIO
KaueCTBEHHBIX
peaxkuuii»
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11

CBolicTBa,
KiaccuuKanus u
GbyHKIMH O0EIKOB

bu6nuoreka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a

12 Oprannueckue bubmuorexa [JOK
BEILIECTBA KJIETKU - https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
YIJIEBOIbI 2a

13 Oprannueckue bubnuotexa [HOK
BENIECTBA KIICTKU - https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
JTUTIATBI 2a

14  HykienHoBBbIE bubnuoreka [JOK
kuciotel. JJHK u https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
PHK 2a

15 JHK: ctpoenue, bubnuorexa [HOK
CBOMCTBA, https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
JIOKAJIA3aLYs, 2a
byHKIIUN

16 PHK: cTpoenue, bu6nuoreka [IOK
BUIBI, PyHKIIUH https://m.eds00.ru/863e6122https://m.edso0.ru/863e63

2a

17 [TpuHIHT bu6mmoreka [IOK

KOMILIEMEHTApHOCT https://m.eds00.ru/863e6122https://m.edso0.ru/863e63

n

2a
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18

JlaGopaTopHnas
paborta Ne 2
«Hccnenosanue
HYKJIEHHOBBIX
KHUCJIOT,
BBIJICJICHHBIX U3
KJIETOK Pa3InIHBIX

bu6nuoreka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a

OpPTaHU3MOB»
19 Crpoenue u bubnmoreka [JOK
bynkuu ATO. https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
2a
20 CexBeHHpPOBaHUE bubnmnoreka HOK
JIHK. https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
2a
21 KonTponbHas bubnmnorexka HOK
pabora Ne 1 1o https://m.edso00.ru/863e6122https://m.edso0.ru/863e63
TeMe "XUMHYIECKH 2a
COCTaB KJIETKH"
22 Ananuz bu6nuoreka [IOK
KOHTPOJIBHOU https://m.eds00.ru/863e6122https://m.edso0.ru/863e63

paboTel. MeTo bl
T€HOMUKH,
TPaHCKPUIITOMHUKHU,
MIPOTEOMUKHA

2a
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23 MeTomanl bu6nuoreka LIOK
CTPYKTYPHOI https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
O6uoJIOTuu 2a

24 THIIBI KIIETOK. bu6nmoreka [IOK
IIpokaprnoTtnueckas https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
kietka. O6uuii 2a
TUTaH CTPOCHUS

25 apcTBo baktepun. bubnuotexa [HOK
CrpoeHnue u https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
MHOroo0pasue 2a
OakTepuit

26 Crpoenue bubnmnoreka [HOK
9yKapHOTHYECKOU https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
KJIETKHU. 2a

27 [IpakTuueckas bubnmnorexka HOK
pabora Ne 2 https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
«M3yyenue cBOWCTB 2a
KJIETOYHOU
MeMOpaHbD)

28 [ToBepxHOCTHBII bubnmnorexka HOK
arapar KiIeTKU https://m.eds00.ru/863e6122https://m.eds00.ru/863e63

2a
29 OnHOMeMOpaHHbIE bu6nunorexa LIOK

OpraHon bl KJICTKH.

https://m.edso00.ru/863e6122https://m.edso0.ru/863e63
2a
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30

[IpakTnueckas
pabora Ne 3
«3yuenue
JBUKEHUS
LUTOIUIa3Mbl B
pacTUTEIbHBIX
KJIETKaxX»

bu6nuoreka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a

31

32

Crpoenue u

byHKIIUN
KJIETOYHOTO spa

HOHyaBTOHOMHHe

OpraHON bl KJICTKHU:

MUTOXOHAPUH,
I1aCTUuAbI.

bubmuorexa [JOK
https://m.edso0o.ru/863e6122https://m.edso0.ru/863e63
2a

33

Jlaboparopnast
paborta Ne 3
«HccnenoBanue
IUIa3MOJIN3a U
JeTIIa3MoJIn3a B
pacTUTENBHBIX
KIIETKaX)

bubmmoteka [IOK
https://m.edso00.ru/863e6122https://m.edso0.ru/863e63
2a

34

Hemem0OpanHbie
OpraHoubl KJIETKU

bu6mmoreka [IOK
https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
2a



https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e632a

35

BxirroueHus KieTku.
CtpoeHue pecHu4YEeK
U KT'YTHUKOB.
Crpoenue
LIUTOCKEJIeTa

bu6nuoreka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a

36

CpaBHuTENBbHAS
XapaKTepUCTHKA
KIIETOK DYKapHOT.
JlaGopaTopHnas
pabora Ne 4
«CpaBHeHuUe
CTPOCHHS KJIETOK
MIPOKApHUOT U
9YKapHOT»

bubnuoreka LIOK
https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
2a

37

KoHntposbHas
pabota Ne 2 o Teme
"CtpoeHue
MIPOKAPUOTHUYECKOU
U 9yKapUOTHYECKOU
KJIETOK"

bubmmoteka [IOK
https://m.edso00.ru/863e6122https://m.edso0.ru/863e63
2a

38

Ananuz
KOHTPOJIBHON
paboTHI.
Accumunanus u
TACCUMUIISALINSL.
Tunsl 0OMeHa
BEIIIECTB.

bu6mmoreka IIOK
https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
2a



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e632a

39

AccuMuTLs u
TIUCCUMMITALMSL.
Turmsl oOMeHa

bu6nuoreka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a

BEIIECTB.
40 JlaGopaTopHas bubmuorexa [JOK
pabora Ne 5 https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
«3yuenue 2a
KaTaJIuTUYECKON
AKTUBHOCTH
dhepmeHTOB (Ha
prUMepe aMuIasbl
WJIM KaTaasbl)»
41 PepMEHTATUBHBIN bubnnorexka HOK
XapakTep peakuun https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
KJIETOYHOTO 2a
MeTabonusma.
42 Jlaboparopnast bubnmnoreka [JOK
pabota Ne 6 https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
«HW3yyenue 2a
(hepMEeHTaTUBHOTO
pacIlerieHus
nepokcuIa
BOJIOpOJIa B

PACTUTCIIBHBIX U
ZKHUBOTHBIX KJICTKax»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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43

benku-akTuBaTopsl

bu6nuoreka LIOK

u O6enku- https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
MUHTHOUTOPEI 2a
44 ABTOTpO(HBIN THIT bubmuorexa [JOK
oOMeHa BeIlecTB https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
2a
45 doTocuHTE3. bubnuorexa [HOK
CaeroBas (aza https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
2a
46 doTocuHTE3. bubmuorexa [IOK
TemuoBas ¢aza https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
2a
47 Huxn KansBuna bubnuorexa [HOK
https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
2a
48 ObGecneueHue bubmmorexa [JOK
KJIETOK DHEpPruen https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
MyTEM OKUCIIEHUS 2a
OpraHUYECKUX
BemiecTs. I mukonm3
49 [Mukn Kpebca bubnmoreka [JOK

https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
2a
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50 XeMOoCHHTEe3 bubnuorexa [{OK
https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
2a

51 JlaGopaTopHas bubmuorexa [JOK

pabota Ne 7 https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
«CpaBuenue 2a
MIPOIIECCOB
dboTocuHTE3a N
XEMOCHHTE3a
52 I'erepoTpodHbIii bubnmnoreka HOK
TUI OOMEHa https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
BEIIIECTB 22
53 AHa’poOHbBIE bubnmoreka [JOK
opranusMsl. Buzbl https://m.eds00.ru/863e6122https.//m.eds00.ru/863e63
OpOKEHUSL. 2a
54 JlaGopatopHas bubnuoreka [JOK
pabora Ne 8 https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
«CpaBHeHune 2a
MIPOLIECCOB
OpoXxeHus 1
JIBIXaHUSY
55 AspoOHbIE bubmuoreka [JOK

OpraHu3Mbl. DTambl
SHEPreTUYECKOro
oOMeHa

https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
2a
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56 DHeprus bubnmoreka [JOK
MEMOpPaHHOTO https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
rpajneHTa 2a
npoToHOB. CUHTE3
AT®: pabora
npotoHHoi ATO-
CHUHTAa3bI
o7 Peakiun bubnuorexa [HOK
MaTPUYHOTO https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
CHUHTE3a 2a
58 Tpanckpunus - bubnnoreka HOK
MaTpUYHbIA CUHTE3 https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
PHK 2a
59 Tpancsius u eé bubmmoreka [JOK
JTaIlbl https://m.edso00.ru/863e6122https://m.edso0.ru/863e63
2a
60 Kontponbnas bubnmnoreka [JOK
pabota Ne 3 o Teme https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
"OGMeH BEIIECTB B 2a
KieTke"
61 Ananmms bu6mmoreka [IOK
KOHTPOJIBHON https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
padoTEL 2a
I'enernueckas

uHpopManus B
KJIETKE.
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I'eneTnueckuii Ko,
€ro CBOICTBA

62 buocunres Oenka. bu6nmoreka [IOK
Ponb pubocom B https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
OuocHHTe3e Oenka 2a

63 Komuposanue bubnmoreka [JOK
aMUHOKHCJIIOT B https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
Oenke 2a

64 Pewenue 3amay 1o bu6nuoreka [IOK
teme "KoaupoBanue https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
aAMHUHOKHCJIOT B 2a
ocnke"

65 Pemenwue 3amaq mo bubnmoreka [JOK
teme "KonupoBaHnue https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
aAMHMHOKHCIIOT B 2a
oenke"

66 Pemenne 3agau bu6nuoreka [IOK

MTOBBILIEHHOTO
YPOBHS CII0)KHOCTH
10 TEME
"KonupoBanue
AMUHOKHCIIOT B
oenke"

https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a
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67

Pemenue 3amau
MMOBBIIIEHHOTO
YPOBHSI CJIIO)KHOCTH
110 TeEME

bu6nuoreka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a

"KonupoBanue
AMHUHOKUCJIOT B
oenke"
68 Opranu3zanus bubnmoreka [JOK
TE€HOMA y ITPOKapuoT https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
1 DYKapHoT 2a
69 MonekynsipHble bubnuoreka [JOK
MEXaHU3MBbI https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
3KCIPECCHHU T€HOB Y 2a
3YKapuoT
70 Bupycsr - bubmuoreka [JOK
BHEKJIETOYHBIE https://m.edso00.ru/863e6122https://m.edso0.ru/863e63
(OPMBI KU3HHU U 2a
o0JHUraTHbIC
Mapa3uThl.
71 bakrepuodarn. bubnmnorexka HOK
CrpoeHnue u https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
CBOIiCTBa 2a
72 Bupycueie bu6mmoreka [IOK
3a0o0JeBaHus https://m.eds00.ru/863e6122https://m.eds00.ru/863e63

YCJI0BCKa,

2a
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KHNBOTHBIX,

pacTeHui
73 HanorexHoioruu B bu6nmoreka [IOK
Ouosioruu u https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
MEUIIHE 2a
74 JKU3HEHHBIN KT bubnuoreka LIOK
KJIETKH https://m.edso00.ru/863e6122https://m.edso00.ru/863e63
2a
75 Matpu4HbIl CHUHTE3 bubnmnoreka HOK
JIHK https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
2a
76 XpOMOCOMBI. bubnuotexa [HOK
Crpoenue u https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
byHKIII 2a
77 KaprtupoBanue bubnmnorexka HOK
XpOMOCOM https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
2a
78  JlaGopatopHas bubnuoreka [JOK
pabota Ne 9 https://m.edso00.ru/863e6122https://m.edso0.ru/863e63
«H3yyenne 2a

XPOMOCOM Ha
TOTOBBIX
MUKpOTpenapaTax»
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79

JleneHue KiIeTKy -
MUTO3. Pois MuTo3a

bu6nuoreka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a

Y JKUBBIX
OpPTraHUu3MOB

80 THIIBI KIIETOK. bu6nmoreka [IOK
Kapuoxkunes n https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
LUTOKUHE3. 2a

81  JlaboparopHas bubnmoreka [JOK
pabota Ne 10 https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
«Habmonenue 2a
MHUTO32 B KJIETKaxX
KOHYHKA KOpEIIKa
JTyKa»

82 Perymsimus bubmuotexa [JOK
JKU3HEHHOTO ITNKJIa https://m.edsoo0.ru/863e6122https://m.edsoo.ru/863e63
KJIETOK 2a

83 KonTponsHas bubnuoreka [JOK
pabota Ne 4 o Teme https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
"YKU3HEHHBIN UK 2a
KJIeTKu"

84 AHanu3 bubmuoreka [JOK
KOHTPOJIBHON https://m.eds00.ru/863e6122https://m.eds00.ru/863e63

paboTel. Opranusm,
KaK eJIMHOE 11e710e

2a
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85

TkaHu pacTeHuUN.

bu6nuoreka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a

86 JlaGopaTopHas bubmuorexa [JOK
pabota Ne 11 https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
«M3yuenune TkaHen 2a
pacTeHuin»
87 TkaHu KUBOTHBIX U bu6mmoteka [IOK
YeJI0BEKa. https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
2a
88 JlaGopaTopHas bu6nunoreka [IOK
pabota Ne https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
12«W3yuenue 2a
TKaHEW )KUBOTHBIX)
89 Opranbl. Cuctemsl bubmuotexa [JOK
OpraHoB. https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
BereratuBHbie u 2a
Te€HEPATUBHBIE
OpraHbl pacTeHUN
90  JlaboparopHas bubmmoreka [JOK

paborta Ne 13
«M3y4enne opranos
LIBETKOBOT'O
pacTeHus»

https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
2a
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91

[uxnsl pa3BuTHs
TOJIOCEMEHHBIX U

bu6nuoreka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a

MTOKPBITOCEMEHHBIX
pactenuii. JIBoiiHoe
OILIOAOTBOPEHUE
92 Omnopa tena bubnmoreka [JOK
OpPraHu3MOB https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
2a
93 JIBrokeHue bubnuorexa [JOK
OpraHu3MOB https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
2a
94 [IuTanue bubmuorexa [JOK
OpPraHu3MOB https://m.eds00.ru/863e6122https.//m.eds00.ru/863e63
2a
95 [Tutanue bubmuoreka [JOK
MMO3BOHOYHBIX https://m.edso00.ru/863e6122https://m.edso0.ru/863e63
J)KABOTHBIX. 2a
[MumeBapurensHas
CUCTEMA YeJIOBEeKa
96 Jpixanue bubmuotexa [JOK
OpPraHHU3MOB https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
2a
97 Jpixanue bubmuoreka [JOK
MO3BOHOYHBIX https://m.eds00.ru/863e6122https://m.eds00.ru/863e63

2a
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KHUBOTHBIX U

YeJoBeKa
98 TpancnopT BemiecTB bubmuorexa [JOK
Yy OpraHu3MOB https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
2a
99 KposenocHas bubnmoreka [JOK
cucremMa https://m.eds00.ru/863e6122https://m.edso00.ru/863e63
MO3BOHOYHBIX 2a
KUBOTHBIX U
YeJoBeKa
100 Beimenenue y bu6nunoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
2a
101 3ammray bubnmnorexka HOK
OpraHu3MOB https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
2a
102 HmmyHHas cuctema bubmuorexa [JOK
YeJloBeKa https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
2a
103  Pa3mpakuMocCTh bubmmoreka [JOK
OpraHu3MOB. https://m.eds00.ru/863e6122https://m.eds00.ru/863e63

[Tonstue pednexca

2a
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104

I'ymopanbnas
peryssnys u
SHJOKpUHHAs
CUCTEMA KUBOTHBIX

bu6nuoreka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a

U 4eJioBeKa
105 KonTtponbHas bubnmoreka [JOK
pabota Ne 5 o Teme https://m.eds00.ru/863e6122https://m.edso00.ru/863e63
"Opranusm, Kak 2a
eauHoe nenoe"
106 Ananms bubmuorexa [JOK
KOHTPOJIbHOM https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
pabotsl. becrionoe 2a
pa3MHOKEHHE.
@OpMBI U BUJBL.

107  Mwuro3 bubmmoteka [IOK
https://m.edso00.ru/863e6122https://m.edso0.ru/863e63
2a

108 Ilomosoe bu6nuoreka [IOK

pa3MHOXKEHHE. https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
MDOpMBI U BUJIBL. 2a
109 Meiios bubnmoreka [JOK

https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
2a
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110

T'ameTorenes.

bu6nuoreka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a

111  OOGpazoBanue u bubmuorexa [JOK
pa3BUTHUE TOJIOBBIX https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
KJIETOK. 2a
112  JlaGopatopHas bu6mmoreka LIOK
pabora Ne 14 https://m.eds00.ru/863e6122https.//m.edso0.ru/863e63
«3yuenue 2a
CTPOCHHS TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKPOIIpEnapaTax»
113  UnauBumayaabHOE bubnnorexka HOK
pa3BuUTHE https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
OpraHU3MOB - 2a
OHTOTEHE3
114 TlocTaMOpHOHAIBHO bubnuoreka [JOK
e passutue. [Ipsmoe https://m.edso0.ru/863e6122https://m.edso0o.ru/863e63
U HETIPSIMOe 2a
pa3BuTHE
OpPTaHU3MOB
115 3akiagka opraHoB U bubnmnorexka HOK

TKaHel 13
3apOJIBIIEBBIX
JINCTKOB

https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
2a
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116

Pocr u passButue
KUBOTHBIX. 3aKOH

bu6nuoreka [IOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63

Kapna Bopa 2a
117  JlaGoparopnas bubmuorexa [JOK
pabota Ne 15 https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
«BbIsBIICHHE 2a
MIPU3HAKOB CXOJICTBA
3apoJIbIIen
MTO3BOHOYHBIX
AKHUBOTHBIX)»
118 Pa3mHOXeHHE U bubmuorexa [JOK
pa3BUTHUE PACTECHUII. https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
JIaGoparopHas 2a
pabora Ne 16
«CTpoeHue opraHos
Pa3sMHOXKEHUS
BBICIINX PACTEHUN»
119  KouTtponpHas bubnuoreka [JOK
pabota Ne 6 o Teme https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
"Pa3MHOXK€EHHE 2a
OpPTaHU3MOB.
l'amerorenes"
120 Awnamms bu6mmoreka [IOK
KOHTPOJIBHOU https://m.eds00.ru/863e6122https://m.edso0.ru/863e63

pabotsl. UcTopus
CTaHOBJICHUS U

2a
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Pa3BUTHA I'CHCTUKH,

KaK HayKH
121  Mertonabl reHeTUKH bu6nmoreka [IOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
2a

122  OCHOBHBIC IOHSATHS bu6nuoreka LIOK
1 CUMBOJIBI https://m.edsoo0.ru/863e6122https://m.edsoo.ru/863e63
TEHETUKH. 2a

123  T'eneruueckue bubmuorexa [JOK
KapThl. https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
PonocrnoBHbIE 2a

124  Peuienwue 3aaa4 Ha bu6mmoteka [IOK
aHaIm3 https://m.edsoo0.ru/863e6122https://m.edsoo.ru/863e63
POIOCIOBHBIX 2a

125 3akOoHOMEpHOCTH bubmmoteka [IOK
HACJIEIOBAHUS https://m.edso0.ru/863e6122https://m.edso0o.ru/863e63
MPH3HAKOB. 2a
Mounorubpuanoe
CKpEIlUBaHHUE.

126  IluTosnorudeckue bubmuoreka [JOK
OCHOBBI https://m.edso0.ru/863e6122https://m.eds00.ru/863e63
MOHOTHOPH/IHOTO 2a

CKpCIIMBaHUA
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127 = Amanuzupyromiee bubmmoteka [JOK
CKpeLIMBaHue. https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
Henonnoe 2a
JTOMHHHUPOBAHHE

128  JIurubpumnoe bu6nmoreka [IOK
CKpEIIMBaHUE. https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63

2a

129  Ilutonormdeckue bubnuorexa [HOK
OCHOBBI https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
JUTHOPHHOTO 2a
CKpCIIUBAHUS

130 Pemenue 3amad Ha bu6nuoreka [IOK
MOHOTUOPUIHOE U https://m.eds00.ru/863e6122https.//m.edso0.ru/863e63
JTUTHOPHUTHOE 2a
CKpEILUBAaHUE

131 Pemrenue 3amad Ha bu6nuoreka [IOK
MOHOTHOpPUIHOE U https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
JAUTHOPUITHOE 2a
CKpEILIBaHHE

132  CueruieHHOE bubmmoreka [JOK
HaclieJJOBaHHUE https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
[PHU3HAKOB 2a

133  Pemrenue 3amad Ha bu6nunorexa LIOK

CICIIIICHHOC

https://m.edso00.ru/863e6122https://m.edso0.ru/863e63
2a
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HaCJICJO0BaHUC

MIPU3HAKOB
134  Pemenue 3amad Ha bu6nmoreka [IOK
CIICTIJICHHOE https://m.edso0.ru/863e6122https://m.eds00.ru/863e63
HACJICIOBAHHE 2a
MIPU3HAKOB
135 XpomocomHas bubnmoreka [JOK
TeOopHUs https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
HACJIEACTBEHHOCTH 2a
136 Pemenue 3amay Ha bu6nuoreka [IOK
HacJIeJOBaHUE https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
CLIETJIEHHOE C 2a
II0JIOM
137  Pemienwue 3ama4 Ha bubmmoteka [IOK
HacJea0BaHue https://m.edsoo.ru/863e6122https://m.edsoo0.ru/863e63
CLIETLIEHHOE C 2a
I10JIOM
138 TI'eneruka mona. bu6nuoreka [IOK
I'enotum, kak https://m.edso0.ru/863e6122https://m.edsoo.ru/863e63
L[EJIOCTHAs CUCTEMA 2a
139 T'enernueckuii bu6mmoreka [IOK

KOHTPOJIb Pa3BUTHUA
pacTeHui,

https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
2a
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KHUBOTHBIX U

YeJI0BeKa
140 KonTtponbHas bubmuorexa [JOK
pabota Ne 7 o Teme https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
"T'eHeTnKa 2a
OpraHu3MoB"
141  Anamms bu6mmoreka [IOK
KOHTPOJIBHOU https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
padoTEL 2a
HN3menunBoCTH
IIPU3HAKOB. Bujibl
W3MEHYHUBOCTH
142  MoaudukanmoHHas bubnnorexka HOK
N3MEHYMBOCTh https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
2a
143  JlaGopatopHas bubnuoreka [JOK
pabora Ne https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
17"UccnenoBanue 2a
3aKOHOMEPHOCTEN
MOIU(PUKAITIOHHOMN
M3MEHYUBOCTH"
144  BapuauuoHHBIN psij bubnmnorexka HOK

1 BapHallMOHHAs
KpHBasl.

https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
2a
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145  IIpaxkTtuueckas bubmmoteka [JOK
pabota Ne 4 https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
"TlocTpoeHue 2a
BapHUAI[IOHHOTO
psina u
BAPUALIMOHHOMN
KpuBoil"
146  I'enorunuyeckas bu6mmoteka [IOK
N3MEHYUBOCTb. https://m.eds00.ru/863e6122https://m.edso00.ru/863e63
KoM0OuHatuBHas 2a
W3MEHYUBOCTD
147  MyranuonHas bu6nunoreka [IOK
U3MEHYUBOCTb. https://m.edso00.ru/863e6122https://m.edso00.ru/863e63
2a
148  Bunasl u popmbl bubnmnorexka HOK
MyTalWH https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
2a
149  3akOHOMEpPHOCTH bubnmnoreka [JOK
MYTallMOHHOT'O https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
nporecca. 2a
DOnureHeTuka u
SIMIUT'€HOMUKA
150  HckyccTBeHHBIH bubnmnorexka HOK
MyTareHes https://m.eds00.ru/863e6122https://m.edso0.ru/863e63

2a
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151 | I'enermka 4delloBeKa. bu6nuoreka LIOK
https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
2a
152  [uroreHerwka. bu6nmoreka [IOK
KapuoTum yenoseka. https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
XpOMOCOMHBIE 2a
00JIe3HI

153  IIpakTtmueckas bubnuorexa [HOK
pabota Ne https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
5«CocraBrenue u 2a
aHaIu3
POIOCIOBHOIN

154  Meronas bubnuotexa [HOK
MEIHUITHHCKOM https://m.edso0.ru/863e6122https://m.eds0o.ru/863e63
TEHETUKU 2a

155 3naucuHue bu6nuoreka [IOK
MEIULIMHCKON https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
TCHETUKH B 2a

MpeIOTBPAILLIEHUH U
JIEUEHUN
TCHCTUYCCKUX
3a00JIeBaHU
yeaoBeKa
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156

KoHntposbHas
paborta Ne 8 o Teme

bu6nuoreka [IOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63

"U3MEHYHMBOCTh 2a
Opranu3MoB"
157 Anamms bu6nmoreka [IOK
KOHTPOJIBHOU https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
paboThl. OCHOBHEIE 2a
TTOHSTHSI CEICKITUH.
158  JlaGoparopnas bubnmnoreka HOK
pabota Ne 18 https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
«M3yuenue copToB 2a
KYJIbTYPHBIX
pacTeHui U Opox
JOMaITHUX
KUBOTHBIX)
159  JloctmxeHus bubmuotexa [JOK
CEJIEKIIMM PACTEHUN https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
2a
160 Meroas! bu6nuoreka [IOK
CEJIEKIINOHHON https://m.edsoo.ru/863e6122https://m.edsoo0.ru/863e63
padoTHL 2a
JlaGoparopHas

paborta Ne 19
«3yueHnne MeToaoB
CEJIEKIINH
pacTeHun»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a

161  JloctmxeHus bubnmoreka [JOK
CEJIEKIINH https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
AKHUBOTHBIX 2a
162  JlaGoparopnas bubmuorexa [JOK
pabota Ne 20 https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
«HM3y4yenne METOI0B 2a
CeJICKLIUU
KUBOTHBIX)»
163  KontponpHas bubnmnoreka HOK
pabota Ne 9 o Teme https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
"Cenexkuus 2a
OpraHnu3MoB"
164  Ananmms bu6mmoteka [IOK
KOHTPOJIBHOU https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
padoTHL 2a
Coxpanenue,
U3Yy4YeHHE U
UCIOJIb30BaHNE
TeHETUYECKUX
pecypcos
165  BuotexHoIOrHUs, KaK bubmmoteka [IOK

HayKa M OTPacIib
MIPOM3BOJICTBA.

https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
2a
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166 = OcHoBHbBIC 1 bubnuorexa [{OK
HaIpaBJICHUs https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
CHHTETUYECKON 2a
OnoJIoTHH
167 XpomocoMHas u 1 bubmuorexa [JOK
ICHHAsl HHXEHEPU. https://m.eds00.ru/863e6122https://m.edsoo.ru/863e63
2a
168 MenunuHckue 1 bubnuorexa [HOK
OMOTEXHOJIOTHH https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
2a
169 MHrorosas 1 bubmuorexa [JOK
KOHTpOJIbHas paboTa 1 https://m.eds00.ru/863e6122https://m.eds00.ru/863e63
2a
170  UtoroBelii ypok 1 bubnmnorexka HOK
https://m.eds00.ru/863e6122https://m.edso00.ru/863e63
2a
OBIIEE KOJIMYECTBO
YACOB I10 170 10 25

I[TPOTPAMME
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11 KIIACC

Ne Kosun4vecTBO 4acoB Hara
JIeKTPOHHBbIE HU(POBHIE 00pa3oBaTebHbIE
n/ Tema ypoka Becer  Kourtpoabnbl  IIpakTuuyecku H3y4YCHU
pecypcsl
n 0 e padoThI e padoThl |
1  Bo3HukHOBEHHE bubnuoteka [IOK
3BOJIIOLIMOHHOMN 1 https://m.edso0.ru/863e6122https://m.edsoo.ru/863e6
ouoJIoruu 32a
2 Xwuzsb u Tpyas Y. bu6nuoteka [IOK
HapBuHa 1 https://m.eds00.ru/863e6122https://m.edso00.ru/863e6
32a
3 OBOIIOAOHHAI bu6nmoreka [IOK
teopus Y. [lapsuna 1 https://m.eds00.ru/863e6122https.//m.edsoo.ru/863e6
32a
4 JIBuKylIMe CUJIBI bubnmnorexka HOK
9BOJIFOLIUU BUJIOB 110 1 https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
Y. JapBuny 32a
5  bopnba3a bubmuoreka [IOK
CyILIECTBOBAHUE 1 https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
6 | EcrecrBeHHBIH 1 bubnuotexa [JOK
HCKYCCTBEHHBIN 1 https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6

otbop

32a
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CunreTnyeckas
TEOPHS IBOJIIOIHH.

bu6nuoteka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6
32a

8  IlameoHToONOrHYeCcKU bu6nmoreka [IOK
€ CBHJICTEIILCTBA https://m.edsoo.ru/863e6122https://m.edsoo0.ru/863e6
3BOJIIOLIUN 32a

9 | buoreorpaduyeckue bubnuorexa [HOK
CBUJIETEIILCTBA https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e6
SBOJTIOLIUU 32a

10 CpaBHuTETBHO- bubnnoreka HOK
aHATOMUYECKUE https://m.edsoo.ru/863e6122https://m.edsoo0.ru/863e6
CBHUJIETENILCTBA 32a
ABOJIIOLHUU

11  DOwmbOpuonorunyeckue bubnmnorexka [HOK
Y MOJIEKYJISIPHBIE https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
CBUIETEILCTBA 32a
SBOJIOIUHU

12 DOramsl bubnuoreka [IOK
ABOJIOLIMOHHOTO https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e6
npolecca: 32a
MHKPOIBOITIOLIHS

13 Drtamst bubmmoreka [JOK
ABOJTIOIIMOHHOTO https://m.edso0.ru/863e6122https://m.edsoo0.ru/863e6
rporuecca: 32a

MaKpO3BOJIIOI A
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14 Tlonynsuus - bubmmoteka [JOK
3JeMEHTapHast https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
€IMHHUIIA DBOJIOLMH 32a

15  3aKkoH reHeTHYeCKOro bu6nmoreka [IOK
paBHOBecus Jx. https://m.eds00.ru/863e6122https://m.eds00.ru/863e6
Xapnu, B. 32a
BaiinGepra.

16  Pemenue 3ajma4 Ha bubmuorexa [JOK
3akoH J[x. Xapau, B. https://m.eds00.ru/863e6122https://m.edso00.ru/863e6
BaiinGepra. 32a

17  Pewenue 3amad Ha bu6nmoreka [IOK
3akoH J[x. Xapau, B. https://m.eds00.ru/863e6122https://m.eds00.ru/863e6
Baiin6epra. 32a

18  JlaGoparopuas bubmmoreka [JOK
pabora Ne 1 https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
«BeIsBIIEHHE 32a
U3MEHYUBOCTH Y
oco0elt 0ZJHOro BUIa»

19 DnemenTapHbIe bubnmnoreka [JOK
(akTOopbI IBOTIOLUN https://m.eds00.ru/863e6122https://m.edso0.ru/863e6

32a
20  Dddext ocHOBaTeEs bubnmoreka [JOK

https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
32a
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21  Dddext bubmmoteka [JOK
OyTBUIOUYHOTO https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
rOpJIBIIIKA 32a
22 | Murpamuu, KaKk oOJuH bu6nmoreka [IOK
U3 CII0CO00B https://m.eds00.ru/863e6122https://m.eds00.ru/863e6
M30JIALUN 32a
OpPraHHU3MOB
23 | MBonsauum bu6mmoteka [IOK
MOy JIALUH: https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
reorpaduueckas, 32a
OroJIoruyecKas,
penpoyKTHBHAS
24  EcrtecTBeHHBII 0TOOD bubnnorexka HOK
- HANPaBJISIOIIU https://m.eds00.ru/863e6122https.//m.edsoo.ru/863e6
(baxkTop SBOIOLUH 32a
25  Ilonosoit oT60p bubmuoreka [JOK
https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
26  Bo3HUKHOBEHHE bu6nuoreka [IOK

ajanTaiyiii B
pe3yJyibTaTe
€CTECTBEHHOTO
otbopa

https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6
32a
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27

[TpucnocobiaeHHOCTH
OpraHu3MOB, KaK

bu6nuoreka [JOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6
32a

pe3yabTar
MHUKPOIBOJIIOLIH.
28  JlabGopaTopHas bubmuorexa [JOK
pabota Ne 2 https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
«3yuenue 32a
apomMop(h030B 1
WIOAIaNTAuN Y
pacTeHuit u
AKHUBOTHBIX)»
29 | Ilpumepsr bubnmnoreka HOK
HpUCTIOCOOIeHU y https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
OpraHU3MOB: 32a
Moponoruueckue,
¢bu3nonoruyeckue,
OMOXMMHUYECKHE,
MIOBEJICHUECKHE.
30  JlaGopatopHas bubmuoreka [JOK
pabora Ne 3 https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
«[Ipucnocobaenus 32a

OpraHnu3MoOB U UX
OTHOCHUTCIIbHAA
11eTIECO00PA3ZHOCTHY
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31

KonrponsHas pabora
Nel o teme
«Bo3HukHOBEeHUE 1

bu6nuoteka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6
32a

pa3BUTHE
SBOIIOIIMOHHON
OHMOJIOT I
32  AHanu3 KOHTPOJIbHOU bubmmoteka [JOK
pabotsl. Bun, ero https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
KpUTEpUU U 32a
CTPYKTYpa.
33 | JlaboparopHas bubnnoreka HOK
pabota Ne 4 https://m.eds00.ru/863e6122https://m.edso00.ru/863e6
«CpaBHeHHE BUIOB 32a
o
MOP(OJIOTHIECKOMY
KPUTEPHIO»
34  Bumoob6pa3zoBaHue, bubnuoreka [IOK
KaK pe3ynbTar https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
MHKPOIBOJIIOIMN 32a
35  Amomarpudeckoe u bubmmoreka [JOK
CUMITaTPUIECKOE https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
BH1000pa3oBaHNe 32a
36  Maxkpo3BoHOIHS bubnmoreka [JOK

https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
32a
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37

CBs3b
MHUKPO3BOJIIOIUHU U

bu6nuoreka [JOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6
32a

AMUAEMUOJIOTHH

38  HampaBnenus bubmuorexa [JOK
MaKpO3BOJIOLUHU: https://m.eds00.ru/863e6122https://m.eds00.ru/863e6
JIUBEPTEHIIHS, 32a
KOHBEPTEHIIUS U
napaiesiu3M

39  Hamnpanenus bubnnoreka [HOK
MAaKpO3BOJTIOLINU: https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
JIABEPrEHITUS, 32a
KOHBEPTeHIUs U
napaiesiu3M

40  TTayeoHTOIOTUIECCKH bubnmoreka [JOK
€ METOJIbl U3YUYEHHUS https://m.edso0.ru/863e6122https://m.edsoo0.ru/863e6
IBOJIIOIINU 32a

41  buoreorpaduieckue bubnmnoreka [JOK
METO/Ibl U3YUYECHUS https://m.edso0o.ru/863e6122https://m.edso0.ru/863e6
3BOJIIOLUN 32a

42  DMOpPHOIOTHYCCKHE bubmuotexa [JOK

" CPABHUTCIIBHO-
Mopdonoruueckue
MCTOABI U3YUYCHHA
HBOJIIOLIIH

https://m.edso0.ru/863e6122https://m.edso0.ru/863e6
32a
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43

MonekyJispHo-
reHETHYECKHUE,
OMOXMMUYECKHE U
MaTeMaTHYECKHE
METO/IbI U3YUYCHHS

bu6nuoteka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6
32a

3BOJTIOLIUU
44 OOmue bubnuorexa [IOK
3aKOHOMEPHOCTH https://m.eds00.ru/863e6122https.//m.edsoo.ru/863e6
3BOJIIOLIUN 32a
45  buomorudeckuii bubmuorexa [JOK
rporpecc https://m.eds00.ru/863e6122https://m.edso00.ru/863e6
32a
46  Apomopho3sl u bubnuorexa [HOK
HANOAamaAITalln| https://m.edso0.ru/863e6122https://m.edsoo.ru/863e6
32a
47  buonoruveckuit bubmorexa [JOK
perpecc https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
48  OOmas gereHepanus bubnmnoreka [JOK
https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
32a
49 | ApantuBHAas bu6mmoreka [IOK
panuanmsi. https://m.edso0.ru/863e6122https://m.edsoo.ru/863e6
HepaBHOoMepHOCTE 32a

TEMIIOB 3BOJIFOITUH
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50

KonrponsHas pabora
Ne 2 mo Teme

bu6nuoteka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6

«MeXaHu3MBbI 32a
IBOJIIOLIUIDY

51  AHaim3 KOHTPOJIBHOMN bubmuorexa [JOK
pabotsl. UcTopus https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
3eMJIH ¥ METOJIBI €€ 32a
W3yYCHUSI.

52  JlonayuHsbie bubnuorexa [JOK
MPEACTABICHUS O https://m.eds00.ru/863e6122https://m.edso00.ru/863e6
3apOXKICHUU KHU3HU 32a

53  HayuHble rUIOTE3bI bubnuoreka [JOK
IIPOUCXOKACHUSA https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
KU3HU Ha 3emiie 32a

54 | OCHOBHBIE ATANBI bubmuoreka [JOK
HEOPraHU4YeCKOU https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
IBOJTIOIIUH 32a

55  JlaGopatopHas bubmuoreka [JOK
pabora Ne 5 https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
«3yuenue n 32a
OTICaHKE
HCKOTTaeMBIX

OCTAaTKOB APCBHUX
OpraHnu3MoB»
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56

HauanrnHabie 3Tanbsl

bu6nuoteka LIOK

OpraHuYeCcKOn https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
SBOJIIOIHHU 32a
57 | DBomronus 3yKapuoT bubmuorexa [JOK
https://m.edso0.ru/863e6122https://m.edsoo.ru/863e6
32a
58  OcHOBHBIE 3TaITBI bubnuorexa [HOK
SBOJIIOIHHT https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e6
PACTUTENBHOIO MUPA. 32a
59  Ilpaktuueckas bubnnoreka HOK
pabota Ne 1 https://m.eds00.ru/863e6122https://m.edso00.ru/863e6
«3yuenue 32a
0COOCHHOCTEH
CTPOEHHUs paCTEHUN
Pa3HBIX OTJIEIOBY
60  OcHOBHBIE TAMbI bubnuoreka [IOK
3BOJTIOIUHA https://m.edso0.ru/863e6122https://m.edsoo.ru/863e6
YKUBOTHOTO MHUpa 32a
61 Dpomonus bu6nuoreka [IOK
JKUBOTHBIX. https://m.edso0.ru/863e6122https://m.edsoo.ru/863e6
32a
62  Ilpaktuyeckas bu6mmoreka [IOK
pabora Ne 2 https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
«3yuenne 32a

oco0eHHOCTEN
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CTPOCHUS

IMO3BOHOYHBIX
JKHBOTHBIX)

63 | IIpeacramneHus o bu6nmoreka [IOK
BO3HUKHOBEHHH https://m.edsoo.ru/863e6122https://m.edsoo0.ru/863e6
JKU3HU Ha 3emiie. 32a

64  Pa3nu4HbBIC TUTIOTE3BI bubmuorexa [HOK
BO3HHUKHOBEHUS https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e6
JKU3HU Ha 3eMiie 32a

65 Oobpa3oBanue bubnmnoreka HOK
OMOJIOrNYECKUX https://m.edsoo.ru/863e6122https://m.edsoo0.ru/863e6
MOHOMEPOB U 32a
MTOJIMMEPOB.

66 dopmupoBaHue U bubmuoteka [JOK
DBOJTIOIHSA https://m.edsoo0.ru/863e6122https://m.edsoo.ru/863e6
MPOOMOHTOB 32a

67  U3ydenue ucropuu bubnuoreka [JOK
3emun. https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e6
ITaneonTomorus 32a

68 MaccoBsie bubnmoreka [JOK
BBIMUpPaAHUA - https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
SKOJIOTUYECKUE 32a

KPHU3UCHI ITPOMIIIOTO
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69

Pa3zButue xxu3Hu B
KpHUITO30€

bu6nuoteka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6
32a

70  Pa3BurTHC )XU3HH B bu6nmoreka [IOK
KpHIITO30€ https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
71 | PasBurtue >XHW3HH Ha bubnuoreka LIOK
3emie B (aHepo3oe https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
32a
72  Pa3BuTHE )XM3HH Ha bubmuorexa [JOK
3emie B ¢aHeposoe https://m.eds00.ru/863e6122https://m.eds00.ru/863e6
32a
73 KonrtpoisbHas paboTa bubnmoreka [JOK
Ne 3 mo Teme https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
«Bo3HuKHOBEHUE U 32a
Pa3BUTHC ) XU3HU HA
3emie»
74 AHanu3 KOHTPOJIbHOMN bubnuoreka [JOK

paloThI.
CoBpeMeHHbIH
3KOJIOTUYECKU I
KpHU3HC, €T0
0COOEHHOCTH

https://m.edso0o.ru/863e6122https://m.edso0.ru/863e6
32a
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75 | CoBpemeHHas bubnmoreka [JOK
cucTemMa https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
OPraHM4eCcKoro 32a
MPOLLIOTO

76  OcHOBHBIC bu6nmoreka [IOK
CUCTEMAaTUYECKUE https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
TPyl OPTaHU3MOB 32a

77  Antpomnoinorus - bubnnorexka HOK
HayKa O 4eJIOBEKe https://m.eds00.ru/863e6122https://m.edso0.ru/863e6

32a

78  Pa3Burme bubmuorexa [JOK
MpEeACTaBICHUH O https://m.eds00.ru/863e6122https://m.edso00.ru/863e6
MPOUCXOXKICHUU 32a
YeJI0BeKa

79  Mecro yenoBeka B bubnmoreka [JOK
CHUCTEME https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
OpraHUYeCcKOTO MHUpA. 32a

80  JlaGopatopHas bubmuoreka [JOK
pabora Ne 6 https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
«3yuenne 32a
0COOEHHOCTEH

CTPpOCHUSA CKEJICTA
YCJI0BCKa, CBA3aHHBIX
C MPAMOXOKJACHUCM»
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81

JIBUKyILIME CUIIBI

bu6nuoteka LIOK

aHTpPOIIOreHe3a https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
82  CootHouieHue bu6nmoreka [IOK
OMOJIOTUYECKHUX U https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
COLIMAJIbHBIX 32a
¢bakxTopoB B
AHTPOIIOTCHE3e
83 | OcHoBHBIE cTagUNA bu6nmoreka [IOK
aHTPOIIOreHEe3a https://m.eds00.ru/863e6122https://m.eds00.ru/863e6
32a
84  Tlepsbie bubnnoreka [HOK
MPEICTaBUTENN POJIA https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e6
Homo 32a
85 Tlameorenernka u bubmmoreka [JOK
MaJeoreHOMHKA https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
32a
86  Dpomonus bu6nuoreka [IOK
COBPEMEHHOTO https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
qeJI0OBeKa 32a
87  PacwI yenmoBeka bubnmoreka [JOK

https://m.edso0.ru/863e6122https://m.edso0.ru/863e6
32a
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88  IIpakTtuueckas bubnmoreka [JOK
pabota Ne 3 https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
«3yuenue 32a
9KOJIOTHYECKUX
aganTanui
YeIIOBEKa»
89  MexauciuIuIMHAPHBI bubnmoreka [JOK
€ METOJIBI https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e6
AHTPOTIOJIOTUH 32a
90 KontponbHas pabora bubnnoreka HOK
Ne 4 o Teme https://m.eds00.ru/863e6122https://m.edso00.ru/863e6
«Bo3HUKHOBEHHE U 32a
pa3BHUTHE YEIIOBEKA —
AHTPOTIOTCHE3)
91  Amnanu3 KOHTPOJBHOMH bubnmnorexka [HOK
paloThI. 3apoxkaeHue https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
Y pa3BUTHE SKOJIOTHH 32a
92  MeToabl SKOJIOTHH. bu6nuoreka [IOK
https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
93  JlaboparopHas bubnmoreka [JOK
pabota Ne 7 https://m.eds00.ru/863e6122https://m.edso0.ru/863e6

«3yueHnne MeToa0B
AKOJIOTUYECKUX
HCCIIEIOBAHUI»

32a
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94

3HaueHue
IKOJIOTUYECKUX
3HAHUH JUT Yea0BeKa

bu6nuoreka [JOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6
32a

95  Dkonoruyeckue bu6nmoreka [IOK
(bakTopsl https://m.eds00.ru/863e6122https://m.eds00.ru/863e6
32a
96 = AOuoTHYECKHE bubnuorexa [JOK
¢bakTopsl. CBeT Kak https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
SKOJIOTUYECKUI 32a
(dakTop.
®doTonepruoanuzm
97 | JlaGopaTopHas bubnmnoreka [HOK
pabota Ne 8 https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
«BbIsBiIeHHE 32a
MPUCTIOCOOTIECHU M
OpPTaHU3MOB K
BIIMSIHUIO CBETa»
98 Temmeparypa, Kak bubmuoreka [JOK
9KOJIOTMYECKUN https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
¢bakrop. 32a
99  JlabGopaTtopHas bubnmoreka [JOK
pabota Ne 9 https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
«BbIsgBIEHUE 32a
pUCIIOCOOIeHUN

OpraHnu3MoOB K
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BIIUSHHUIO

TEMIIEPaTyPbD»
100 BnaxHOCTB, Kak bu6nmmoreka [IOK
9KOJIOTMYECKUN https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
(dhakTop. 32a
101 JlaGoparopHas bubmmoteka [JOK
pabota Ne 10 https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
«AHaTOMHYECKHE 32a
0COOEHHOCTH
pacTeHui U3 pasHbIX
MeCT OOUTaHUSD»
102 Cpensr obuTanus bu6nuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
103 ' buonoruveckue bubmuoreka [JOK
PUTMBI https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
104 JKusnHenHsle (popMbI bubmuoreka [JOK
OpPraHU3MOB https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
105 buornueckue bu6mmoreka [IOK
(baxTopsl https://m.eds00.ru/863e6122https://m.eds00.ru/863e6

32a
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106

3Hauenue
OHOTUYECKUX
B3aUMOIECUCTBUN I

bu6nuoreka [JOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6
32a

CYIIIECTBOBAHUS
OpraHU3MOB B CpeJie
oOuTaHMs
107 Dxosoruueckue bubmuorexa [JOK
XapaKTEPUCTHKU https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
MOy JISIIAN 32a
108 OcHoBHBIE bubmuorexa [JOK
MoKazaTesun https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
HOITYJISALAH: 32a
YUCJICHHOCTb,
IJIOTHOCTb,
BO3pacTHAs U
MOJIOBAst CTPYKTYypa
109  OcHoBHBIE bubnuoreka [IOK
MOKAa3aTeNun https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
HOMYJISALMN: 32a
POXKIaeMOCTb,
MIPUPOCT, TEMI POCTA,
CMEpPTHOCTb,
MUTPAIIN
110 DOxkomormyeckas bu6nuoreka [IOK
CTPYKTypa https://m.eds00.ru/863e6122https://m.edso0.ru/863e6

nomnyJsinun

32a
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111

JnHamuka
MOMYJISIIAYN U €€

bu6nuoteka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6
32a

perysuus
112 Kpussle pocra bu6nmoreka [IOK
YHUCJIEHHOCTH https://m.eds00.ru/863e6122https://m.eds00.ru/863e6
nomyJsiun. Kpusble 32a
BBEDKHBAHHUS
113  Dxkosoruueckas bubmuorexa [HOK
HUIIa BUJA. https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
114 JlaGopatopHas bubnmnoreka [HOK
pabota Ne 11 https://m.eds00.ru/863e6122https://m.edso00.ru/863e6
«[Tpucrocobnenwust 32a
CEMSIH PaCTeHUH K
pacceseHuIo»
115 Bun xak cucrema bubnuoreka [IOK
MOy IAUI https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
116 3akoHOMEpHOCTH bubmuoreka [JOK
MOBEJICHUSA 1 https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e6
MHTPAIMi )KHBOTHBIX 32a
117 CoobmecTBO bu6mmoreka [IOK
OpPraHHU3MOB - https://m.edso00.ru/863e6122https://m.edso0.ru/863e6

OHOIIEHO3

32a
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118

DKocucremMa Kak
OTKpBITasi CHCTEMA

bu6nuoteka LIOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6
32a

119 KpyroBoport BemiecTs bubmuorexa [JOK
Y ITIOTOK SHEPTUU B https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
3KOCUCTEME 32a

120 OcHoBHBIC bu6mmoteka [IOK
MOKa3aTesun https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
SKOCHCTEMBI 32a

121 Dxomoruyeckue bubmuorexa [JOK
MAPaMU/JIbI https://m.eds00.ru/863e6122https://m.edso00.ru/863e6

32a

122 H3meHeHus bu6mmoteka [IOK
COOOIIECTB - https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
CYKLIECCUU 32a

123 TIlpupoxnsie bubnuoreka [JOK
3KOCUCTEMBI. https://m.eds00.ru/863e6122https://m.eds00.ru/863e6
DKOCHCTEMBI 03ep U 32a
peK. DKOCUCTEMBI
MOpEN U OKEaHOB

124 1leru nmuTaHus B bubmmorexa [JOK

OKOCHUCTEMAX

https://m.edso0.ru/863e6122https://m.edso0.ru/863e6
32a
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125

IIpuponnsie
9KOCHCTEMEI.
DKOCUCTEMBI TYH]IP,
JIECOB, CTEIEH,

bu6nuoreka [JOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6
32a

MyCThIHb
126 AHTpomoreHHble bubmmoreka [IOK
3KOCHUCTEMBI https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e6
32a
127 VYpboskocucTeMsl. bu6nmoreka [IOK
https://m.edsoo.ru/863e6122https://m.edsoo0.ru/863e6
32a
128 IIpaktuueckas bu6nuoreka [IOK
pabora Ne 4 https://m.eds00.ru/863e6122https.//m.edsoo.ru/863e6
«3yuenue u 32a
oIMcaHue
ypOOIKOCHCTEMBI
129 3akoHOMepHOCTH bubnuoreka [JOK
¢dbopmupoBaHus https://m.eds00.ru/863e6122https://m.eds00.ru/863e6
OCHOBHBIX 32a
B3aMMOJAEHCTBUI
OpraHu3MoOB B
JKOCHUCTEMAX
130 MexaHU3MBI bu6mmoreka [IOK
BO3JICHCTBHUS https://m.edso0.ru/863e6122https://m.edsoo0.ru/863e6

3anH3HeHHI>i Pa3HBIX
THUIIOB Ha

32a
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CyOOpraHu3MEHHOM,

OpraHW3MEHHOM,
HOITYJISIIMOHHOM U
KOCUCTEMHOM
YPOBHSIX
131 bwuocdepa - bubmmoteka [JOK
oO1IeruIaneTapHas https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
obomouka 3emin 32a
132 VYuenwue B. W. bubnuorexa [JOK
Bepnanckoro o https://m.eds00.ru/863e6122https://m.edso00.ru/863e6
ouochepe 32a
133  3akoHOMepHOCTH bubnnoreka [HOK
CyILIECTBOBAHUSA https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
onocdepsl 32a
134 KpyroBopoTsl bubmuoreka [JOK
BEIIECTB B Onochepsl https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
32a
135 KocHoe BemecTBO bubnuoreka [IOK
ouocgepsl https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
136 bHOKOCHOE BEIIECTBO bubmnorexa [JOK

o6uochepsl

https://m.edso0.ru/863e6122https://m.edso0.ru/863e6
32a
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137

JKuBoe BelliecTBO

bu6nuoteka LIOK

ouochepsl https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
32a
138 bBuorenHoe BerecTtso bu6nmoreka [IOK
ouochepsl https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
32a
139 Buorcoxumuyeckue bubnuoreka LIOK
LUKJIBI OrochephI https://m.eds00.ru/863e6122https.//m.edsoo.ru/863e6
32a
140 3oHaTBHOCTH bubmuorexa [JOK
o6uochepsl. https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
32a
141 VYcToiumBOCTH bu6mmoteka [IOK
ouochepsr https://m.eds00.ru/863e6122https.//m.edsoo.ru/863e6
32a
142  Dkomoruyeckue bu6nuoreka [IOK
KPU3HCHI M UX https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
MIPUYMHBI 32a
143  buocdepa u yenoek bubnuoreka [JOK
https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
144  BosneiicTBue bu6mmoreka [IOK

YeJoBeKa Ha
ouochepy

https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
32a
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145 PamuoakTHBHOE bubmuorexa [IOK
3arpsi3HEHUE https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
ouocdepsl. 32a
Hcuepniaembie u
HercuepracMbie
pecypchl
146  KonrtponbHas pabora bubmmoteka [JOK
No 5 o Teme https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
«buocdepa, ee 32a
CTPYKTypa U
byHKIUN
147  Amnanu3 KOHTPOJIbHOH bubnmnoreka HOK
pabotel. CoolbrmiecTBa https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
U DKOCHCTEMBI. 32a
148 Hcropus bubnmnorexka [HOK
(bopMupoBaHus https://m.eds00.ru/863e6122https.//m.edsoo.ru/863e6
COOOIIIECTB JKUBBIX 32a
OpPraHHU3MOB.

149 buoreorpadus bubmuoreka [JOK
https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
32a

150 = OcHoOBHBIC OMOMBI bubmmorexa [JOK

CyIIN

https://m.edso0.ru/863e6122https://m.edso0.ru/863e6
32a
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151 Heapkruueckas bubmmoteka [JOK
00J1aCTh, https://m.edso0.ru/863e6122https://m.edsoo.ru/863e6
najeapKTUYECKast 32a
00J1aCTh, BOCTOYHAS
o0JacThb
152 Heotpomnuueckas bubmmoteka [JOK
o0acThb, rpuorckas https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
o0macTs, 32a
ABCTPAIIUICKAS
obJacTh
153 B3zauMooTHOIICHUS bubmuorexa [JOK
OopraHu3ma M cpefsl https://m.eds00.ru/863e6122https://m.edso00.ru/863e6
32a
154 B3auMOOTHOIIIEHHUS bu6mmoteka [IOK
OpraHM3Ma M CpPeJIbl https://m.eds00.ru/863e6122https.//m.edsoo.ru/863e6
32a
155 ®dakropsl cpeas bubnuoreka [JOK
oOuTaHus https://m.eds00.ru/863e6122https://m.eds00.ru/863e6
32a
156 Cwmena OHOIIEHO30B bubmmoreka [JOK
https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
157 BzaumopelicTBus bu6mmoreka [IOK

MCKAY OpraHnu3MaMu

https://m.edso00.ru/863e6122https://m.edso0.ru/863e6

32a
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158

B3aumonaelictBusa
MEXy OpraHu3MaMu

bu6nuoreka [JOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e6
32a

159 KontponbHas pabota bubmuorexa [JOK
Ne 6 o Teme «’Kuznp https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
B COOOIIIECTBAX. 32a
OCHOBBI 3KOJIOTUHY
160 Amnanu3 KOHTPOIBHOM bubnnorexka HOK
pabotel. buonuka https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
32a
161 Oxpana npupoabl bubnmnoreka HOK
https://m.eds00.ru/863e6122https://m.edso00.ru/863e6
32a
162 OcHoBHBIC bu6mmoteka [IOK
TIPUHITATIBI https://m.edso0.ru/863e6122https://m.edsoo0.ru/863e6
YCTOMYUBOTO 32a
pa3BUTHUSA
YEJIOBEUECTBA U
MIPUPOJIBI
163  PammonanbHOE bubmmoreka [JOK
IIPUPOAOIIOIB30BAHU https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
e 32a
164 CoxpaHeHue bubmmorexa [JOK
OMOJIOTUYECKOTO https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6

pasHooOpa3us 3emMiu

32a
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165 IIpupomooxpaHHbIC 1 bubnmoreka [JOK
TepPUTOPUU https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
166 buonornueckuii 1 bu6nmoreka [IOK
MOHUTOPHUHT U https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
OHOMHIUKALUSA 32a
167 MonuTopuHT 1 bubnmnorexka HOK
IIPUPOJHOM Cpefbl B https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
PO 32a
168 AwnTpororeHHoe 1 bubnnoreka HOK
BO3JICHCTBUE HA https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
PACTUTENBHBIN U 32a
YKUBOTHBII MU
169 Hrorosas 1 bu6mmoteka [IOK
KOHTpOJIbHAsI paboTa https://m.eds00.ru/863e6122https://m.edsoo.ru/863e6
32a
170 Urorosslii ypok bubmuoreka [JOK
1 https://m.eds00.ru/863e6122https://m.edso0.ru/863e6
32a
OBILIEE KOJIMYECTBO
YACOB I10 170 15

I[MTPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

° buonorus, 10 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6moB A.M. u
apyrue; mopx pepakuued Ilaceunmka B.B., Axuumonepnoe ob6mectBo «M31aTenscTBO
«ITpocBemenue»

° buonorus, 11 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., PybunoB A.M. u
npyrue; mox pepakuued Ilaceunmka B.B., Axuumonepnoe o6mectBo «M31aTenscTBO
«ITpocsenienue»

. buonorus. buonornueckue cucrembl u mporecchl, 11 kmace/ Tepemor A.B.,
[Terpocona P.A., O6miecTBO ¢ orpannueHHO 0TBeTcTBeHHOCTHIO « 1Ol MHEMO3MHA»

. buonorus. buonornueckue cucremsl u mpouecchl, 10 kimace/ Tepemor A.B.,

[Terpocosa P.A., O0miecTBO ¢ orpannueHHOM 0TBeTcTBeHHOCTHIO « 1Ol MHEMO3MHA»

METOANYECKHUE MATEPHAJIBI JIUISA YUUTEJIA
1) http://www.int-edu.ru
2) http://www.prosv.ru

3) http://www.edu.ru

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET

1) POI - https://resh.edu.ru/

2) Interneturok.ruhttps://interneturok.ru/

3) Vuu.py https://uchi.ru/

4) dokchopa.py https://[foxford.ru/



