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PaGouass mporpamma mo yuyeOHomy mnpeamery «buosorusi. YriayoaéHHbI
ypoBenb» s 10-11 kiacca cocTraBjieHa HAa OCHOBAHUM CJIEAYIONIHX

HOPMAaTUBHO-IIPABOBLIX TOKYMCHTOB

1. ®enepanbHOrO TrOCYAapCTBEHHOr0 0OpPa30BaTENLHOTO CTaHAApTa CpeaHero oOIIero
00pa3zoBaHus, yTBEPKICHHBIM MTPUKa30oM MuHucTepcTBa 00pa3oBanus u Hayku PD ot 17
Mas 2012 r. Ne413 (¢ mocieayomumMu U3MEHEHUSIMH )

2. ®enepanpHOil  00pa3oBaTeNbHON  MporpaMMbl  cpeAaHero oOmmiero  oOpa3oBaHUs,
0JI00pEeHHOH pemieHueM (eaepaTbHOro  Y4eOHO-METOANYECKOTO OOBEAMHEHHUS 0
obmemMy oOpazoBaHuio, mpoTokos oT 14 ampens 2023 1. Ne 1/23,yrBepkaéHHOM
npukazoM Munucrepcrsa npocseiieHus Poccun ot 18 mas 2023 Ne 371.

3. Konuemnuusa npernonaBanus ydeObHoro npeamera «buosnorus» B 001eo0pa3zoBaTenbHBIX
opraam3anusax Poccuiickoit ®Depeparuu, peanu3yrOIIUX OCHOBHBIC 00pa3oBaTeIbHBIC
nporpaMmel (000peHa perieHreM (enepanbHOro y4eOHO-MEeTOANYECKOro 00beAMHEHUS
1o o0meMy o0pazoBaHuto, TPOTOKOI OT 29.04.2022 Ne 2/22).

4. TlomoxxeHuss O CTPYKType, MOpAIKE pa3pabOTKH M YTBEPKICHHUS pabOYuX MpOrpaMm
MOY «llIxona Ne 1 um. anmupana A.M. Kanununay.

MNOACHUTEJIbHAS 3AITNCKA

VYueOnbiii npeamer «buonorus» yriayOonéHHoro ypoBHs uzydenus (10-11
KJIACChl) SIBJISIETCS OJIHUM M3 KOMIIOHEHTOB MpeaMeTHoN obsactu «EcrecTBeHHO-
HayuHnble mpeameTs». CormacHo mnonoxkenusiMm PI'OC COO mnpodusibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupanii  oOy4eHUsT Ha YPOBHE CpPEAHEro OOIIero oOpa3oBaHUsl U
NPU3BAHbl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOILIUM, CPEAHUM
o0muM, cpeaHuM TTpoeCCHOHATILHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKABIA M3 O3TUX YYEOHBIX MPEAMETOB JODKEH ObITh OPHEHTHPOBAH Ha
NPUOPUTETHOE pelIeHuEe 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C NpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4HOTO 3HAHHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHomy mpeamery "buomorus" naér mpeacraBieHHE O
eI M 3ajadax M3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpOBaHHE IO pa3ieinaM U TeMmaM, paclpeleseHre IOo Kiaccam,
PEKOMEHJIyeT TIOCJIeI0BAaTeIbHOCTh HM3yYeHUs y4yeOHOro Marepuaia ¢ Y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTMKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B nporpamme 1o Ouonoruu
peanu30oBaH NPUHILIMI MPEEMCTBEHHOCTH C HW3y4YeHUEM OWOJIOTMM Ha YpOBHE
OCHOBHOro  00miero oOpa3oBaHus, Onarojgaps 4YeMy IPOCMATPUBAECTCS
HANpaBJIEHHOCTh Ha  MOCJEAylollee pa3BUTHE  OHMOJOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >XKU3HHU, Ha



BOCIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyxKarolled mnpupoaHoud cpeae. B
nporpaMme Mo OMOJIOTMM TakKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit DGIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeJAMETHbIM M MPEJAMETHBIM pe3yJibTaTaM oOO0yueHus U B
(GbOopMUPOBaHUN OCHOBHBIX BHJIOB Yy4€OHO-NO3HABATEIbHON  JIEATEIbHOCTH
oOydaromuxcss MO0 OCBOCHHUIO COJACpX aHHUS OHOJIOTHYECKOr0 0Opa3oBaHUs Ha
YPOBHE CpeAHEro o0uiero oopa3oBaHus.

VYuebnsiii npeamMer «buonorus» Ha ypoBHE cpeHEro odmiero oopasoBaHUs
3aBepiIaeT Ouojormueckoe oOpa3oBaHHE B IIKOJE M OPHUEHTUPOBAH Ha
pacuiupeHyue U yriayOJieHHe 3HaHWi OoOydYarommxcsl O JKMBOM MPUPOJIE, OCHOBAX
MOJIEKYJIIPHON W KJIETOYHOW OHMOJIOTMH, SMOPHOJOTMA W OHOJOTHMU pa3BUTHA,
T€HETUKHU, CEJIEKIINH, OMOTEXHOJIOT MU, FBOJIIOLIMOHHOTO YUE€HHUS U KOJIOTUH.

Nzyuenne ydeGHOoro mnpeamera «buonorus» Ha YrIyOJIEHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K MOCIEAYIOIIEMY IOJIYYEHHUIO
OuoJioru4eckoro  oOpa3oBaHUs B By3aX M OpraHM3alUsIX  CpPEIHEro
npogeccuoHanbHOro oopazoBanusi. OCHOBY €ro CoAep KaHMs COCTaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TMOJIyYEHHbIX MpPU  HU3YYEHUH OOYyYaroIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX Pa3eioB OMOJIOTMH HAa YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUS TOJy4arOT pasBuThe. Tak,
paclIMpeHbl U YrIyOsieHbl OWOJOTMYEeCKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YeJIOBEKa, OONMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOIb30BaTh KaK OPUEHTHUPHI JJIsl MOCIETYIOUIErO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpanus OMOJIOTMYECKHX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYAIOUUMUCS NpPU HU3YUYEHHUH
bu3uKY, XUMHUH, TeoTpaduu 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE JJISl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOr0 MUpa Ha 3eMJle,
COXpaHEHHUs1 OMOJOrMYeCKOro pasHooOpaszus IuiaHeTtsl. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OWOJOruu, 3MOpPUOJIIOTHU U
OMOJIOTMU Pa3BUTHUSI, TEHETUKU W CEJIEKIUH, OMOTEXHOJOTMHU U CUHTETHYECKOU
OMOJIOTMHU, aKTyalU3UPYIOTCS 3HAHMS OOydYaroIMXCcs MO0 OOTaHUKE, 300JI0THH,
aHatomMuu, (usuonoruu uenoBeka. B 11 kiacce wW3y4aroTcsi 3BOJIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii npeamer  «buonorus» mpuszBaH  00ecneuyMTh  OCBOEHHUE
oOy4JaronMMHUCsi OMOJIOTUYECKUX TEOPUIM U 3aKOHOB, MJIeW, TPUHIIUIIOB U MTPaBuUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O



CTPOCHHHM, MHOTOO00pa3MH MU OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMyJIsIuH,
OMOILIEH03a, 9KOCUCTEMbI, O BBIIAIOIIUXCS HAYUHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAIHBIX aCleKTaX OMOJOTHMYECKUX 3HAHUMU. [[s
pa3BUTHSL W TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMM Hapsiay co
3HAYUTENbHBIM 00bEMOM TEOPETHUECKOI0 MaTepHalia B COACpPKaHUH MPOTPaMMbl
no OHMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHHS M Pa3BUTHUS
TOM WM HWHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PEIICHUE BAKHEUITUX OMOIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Lenb uzydenus yueOHoro mpenmMera «buonorus» Ha yriryoJ€HHOM YPOBHE —
OBIAJICHNE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(QYHKIIMOHATHHON
OpraHM3alMd >KUBBIX CHCTEM pAa3HOTO paHra H MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesEHHON o0sacTtu
npo(heCcCUOHATIBHON JESITENbHOCTH, CBSI3aHHOM C OuoyoTHed, WM K BbIOOPY
y4eOHOTr0 3aBeACHUS JJIsl TPOAOKEHUS OMOI0THYECKOTro 00pa3oBaHus.

Joctmxenne 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha
yriay0aEHHOM YpOBHE 00€CTIEUMBACTCS PELICHUEM CIIEIYIOUINX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKMX 3HAHUN: 00 OCHOBHBIX
OMOIOTHYECKUX TEOPHSX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MPaBHUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAaPTHHY MHUPA; O
CTPOCHUHM, MHOTO00pa3uh U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIAILHNs, BUA, OUOTeo1eH03, Onocdepa); O BHIAAIONTUXCSI OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEI0BAHUAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYYaromMXCsS C METOJaMU TIO3HAHMS KUBOW MPHUPOJBIL:
UCCJIEIOBATENIbCKUMU  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOW OMOJIOTUM, SMOPHOJIOTUM W OHOJIOTMM pa3BUTHA, TEHETHUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOW OWOJIOTHUH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJlaMHU  CaMOCTOSITEIBHOTO  MPOBEACHUS  OMOJOTHYECKHX
UCCeIoBaHUM B JjabopaTtopum M B npupoje (HaOmoJaeHue, H3MEpEeHue,
OKCIIEPUMEHT, MOJICTTMPOBAHHE);

OBJIaZicHHe OOYyYalOIUMHUCS YMEHHUSIMH: CaMOCTOATEIbHO  HAaXOJHWTh,
aHaAJIM3UPOBATh M HCIIOJIB30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; TOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTUEH M CUMBOJMKOMN; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTUM U COIHMAIBLHO-DKOHOMHYECKMMH ¢ JKOJOTHYECKUMHU
npo0OJieMaMy YeJIOBEUECTBA; OIEHUBATH TOCIEICTBUS CBOCH NEATEIHHOCTH IO
OTHOILIIEHUIO K OKpY)KaloIlel NPUPOAHON cpene, COOCTBEHHOMY 3J0POBBIO H
3MI0POBBIO0  OKPYKAIOIIUX  JIOZICH; OOOCHOBBIBAaTH M COOMIOAATH  MEPHI
npouiIakTUKM MHGEKIIMOHHBIX 3a00J€BaHUi, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYAHBIX



CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOI'O  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIEC HAy4YHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BuTHE Y 00yYaronMXcsi MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMpOIlECCE 3HAKOMCTBA C BBIIAIONIUMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHH, PEIIAEMBIMU €I IMPOOJIEMaMH, METOJ0JIOrUer
OHOJOTMYECKOTO UCCJIEI0BAHMS], IIPOBEICHHUS AKCIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a7a4, MOJICIUPOBAHUS OMOJIOTUYECKUX
00OBEKTOB U MPOIIECCOB;

BOCIIUTAaHUE Yy 00YYaIOIUXCs [IEHHOCTHOIO OTHOILUEHUS K KUBOW IMPHUPOAE B
LEJIOM M K OTJIEIbHBIM €€ 00bEKTaM U SIBJICHUSAM; (POPMUPOBAHUE IKOJIOTUYECKOMH,
T€HETUYECKOM TpPaMOTHOCTH, OOHIEH KyJbTYypbl TMOBEAEHUS B MPHUPOJIE;
MHTErPallii €CTeCTBEHHO-HAYYHbBIX 3HAHUN;

npuobpereHne  0O0y4aroIIMMMCS ~ KOMIIETEHTHOCTH B pallMOHaJIbHOM
MPUPOJIONIOIB30BaHUN (COOJIIOICHUE TIpaBUJI TOBEJICHHUS B TMPUPOJE, OXPaHbI
BUJIOB, KOCUCTEM, Onoc(ephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBbS U 370POBbS
OKpyXaromux JoAel (coOmogeHuss Mep npoduiakThkd — 3a00J1€BaHUM,
obOecnieueHrne O€30MaCHOCTH KU3HEACSITEIbHOCTH B UYPE3BBIYAMHBIX CUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHW€  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOYyYarOIIUMHCS
VHIWBUY AJIbHON oOpazoBaTebHON TPAEKTOPUH, CIIOCOOCTBYOIIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPEICICHNI0, B COOTBETCTBUH C
WHUBUy AIbHBIMU UHTEPECAMH U MOTPEOHOCTAMHU PETHOHA.

OT6op opraHuzanmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS OUOJIOTUU
OCYILECTBISIETCS C YU4ETOM CHEUU(PUKU €ro CoAep KaHHs U HANpaBICHHOCTU Ha
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsaX CpPETHETO
1IpoheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
ABJIIETCSl TIPOBEJIEHUE JTA0OpATOPHBIX M TpakTUdyeckux padot. Takxke ydactue
OOy4Yaronuxcsi B BBIMOJTHEHUU TMPOEKTHBIX W Y4EOHO-MCCIIEI0BATENBCKUX PaboT,
TEMaTHKa KOTOPBIX ONPEIEISETCS YYUTEIEM Ha OCHOBE HWMEIOIIHXCSA
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



1.COAEP’ KAHUE OBYUEHUA
10 KIIACC

Copnep:xaHue mporpamMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkas uctopust pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M M3ydyaeMble HMH  TIPOOJIEMBIL.
OyHaaMEHTaJbHbIE, TPUKIAJHBIE W T[OUCKOBBIE HAy4YHBIC MCCIIEIOBAaHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosoruei. 3HaueHHE OWOJOTHUU B
IPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[Toptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [{apBuH,
VY. TI'apgeii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . . Meunuxos, H.
. Basumnos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykammu», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3y4YEHHUE

Kupble cuctemMbl Kak mpenMer u3zydeHusi Ouosnoruu. CBONCTBa >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTb W ILEJIOCTHOCTb,
CIOXHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSIPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIH, MOIYJISILIUOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHbiii. Ilporecchl, MPOMCXOIANINE B KHUBBIX
cucremax. OCHOBHBIE MpHU3HAKU KUBOro. JKu3Hb Kak (opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaroiime K1uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3aI1H.

N3ydenne >kuBBIX cucTteM. Meroasl Ouosiorudeckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. lloHdaTue o 3aBucCuMou u
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas runote3a. [loHste BBIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OIEHKA JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbTaTtoB. [IpuumHBl WCKakeHUsT pPe3yJbTaTOB »JKcriepumeHTta. [lonsitne
CTaTHCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KH3HW», «buomornueckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3ALUU KUBOU
npuponab», «CTpOE€HHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metoasl
W3YUYCHUS )KUBOU TIPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IIPOBEACHHUS
HaAOJII0ICHUM, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
W3YUYCHHUU JKUBBIX CUCTEMY.

Tema 3. buoJsiorust KieTKku

Knerka — cTpykTypHO-QYHKIHMOHANIbHAS €IUHMIIA >KUBOro. Kcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHON KJICTOUYHOM
TEOPHUH.

MeTtoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUPYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOA0B MUKPOCKOTIUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pPacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomarorpadus, aexTpodope3, auddepeHranbHoe HeHTPUGYTHUPOBaHUE,
[11IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKu

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona u e€ posib Kak pacTBOpPUTENs, pearcHTa, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysanuu. MuHepaibHbIe BEIIECTBA KJIETKH, WX OUOJOTHYECKas
poib. PoJjib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKUA. buonormueckue mnonaumepnl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, MenTujaHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTHUUHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kriaccudukamuss  OGenkos.
buonornyeckue Qpynkmum 6emkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyibl U MOJUCAXAPUIBI.
OO0mumii T1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YrII€eBOIOB.

Jlununer. M'mapodunpHO-THApPOGOOHBIE cBOMcTBa. Kitaccudukaiiys TUIuIo0B.
Tpurmunepunbl, ¢Gocpoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
aunuoB. OO1e cBoWCTBa OMOJOTHYECKHX MEMOpPaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun komruiementapuocTtu. IIpaBmiio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonornueckue gynkuun JTHK.
Bunel PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHBIE IEPEHOCYUKU, UX (DYHKIIUH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykTypHas Ouoyiorusi: OMOXUMUYECKHe U OMODU3NYECKUE UCCIECIOBAHUS
CocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKYNI. MoodenuposaHnue
CMpPYKmMypsl U QYHKYUti 6UOMONEKYI U UX KOMNiekcos. KomnvromepHulil ouzaiin u
opeanuyeckul Cunme3s OUOMOJEKYN U UX HEeNPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

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

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupojie», «PacrpeneneHne XuMUIECKUX 2JIEMEHTOB B )KUBOU MPUPOEH.

Tabmuubr u cxemsl: «Ilepuoandeckas Tabnuila XUMHYECKUX JJIEMEHTOBY,
«CtpoeHue MOJIEKYJIbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOW MOJIeKYJbD», «CTpoeHHE MOJIEKYI
yriieBoioBy», «CTpoeHHe MOJIeKYyd JUNUAOBY», «HyKIenHOBBIE KHCIOTBHIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBanue: XuMHUYECKas Mocyaa U 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccienoBaHue — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKUIMHU KICTKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npoKapuoTUIECKou KieTku. KinerouHast cTeHka OakTepuidl 1 apxewu.
OcoOeHHOCTH CTpOEHHsI TeTepoTpoHON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapHuoOT B OMOIIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[Tnazmatuueckass MeMOpana (mnasmanemma). CTpykTypa MJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: MaCCHBHBIN
(muddy3us, obnery€éHuas auddy3us), aKTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomynponunaemocth meMOpanbl. PabGoTta HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
creHka. CTpykTypa v QyHKIMHU KIETOYHON CTEHKU PACTEHHI, TpHOOB.

Hurtomna3ma. [{uto3ons. LluTtockener. [IBrmxeHne nurormiazMel. OpraHoubl
kieTku. OmHOMeMOpaHHBIE OpraHoOWbl KIETKH: JHAOIUIa3MaTHYecKasi CeTh
(BIIC), anmapar I'onbaku, JTU30COMBI, UX CTpoeHHUE W (yHKIHMH. B3anuMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KJIeTKH. CTpOEHHE TPaHYJISIPHOIO PETHUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OeiakoB. CHUHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  SHIOIUIA3MATHYECKUUN
petukynym. CekperopHas ¢yHkius anmnapata ['onsmku. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KIeToK. Kiterounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJABl  KJIETKU:  MUTOXOHJPUU,  TIJIACTHUIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuiM u miactun. [lepBuunsie,
BTOPUYHBIE M  CJIOXKHBIE  TJIACTUABI  (OTOCMHTE3UPYIOIIUX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUJIOB KJIETKHU. Pu6ocomsi. IIpomescymounvie Quramenmul.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CTpoeHHME U JABWKEHHE KIYTUKOB M pecHUYEeK. MUKPOTpyOOUKHU
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

SAnpo. Ob6osnouka sipa, XpoMaTHH, KapuoIia3Ma, SAPBIIIKH, UX CTPOCHUE U
bynkuuu. Snepubiii OenkoBbld MaTtpukc. IIpocTpaHCTBEHHOE pacHoJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamunr. benku
XpOMaTWHA — THUCTOHBL. JluHamuxa s0epHou 00010YKU 6 mumose. Soepmbiil
Mpaucnopm.

Krnerounsle BkmtoueHus. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun



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

Tabmuubl u cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIETKW», «CTpOoeHHe
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUUECKON KIIETKN.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOMpENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEPHAbHBIX KJIETOK.

JlabopaTtopnasi padora «l3ydyeHHME CTpPOEHHSI KIETOK pa3IMYHbIX
OpTraHU3MOB).

IIpakTuyeckas padora «/3yueHue cBOMCTB KJIETOUYHON MEMOpPAHBD.

JlaGoparopnasi padora «lccienoBanue Mmia3MoiiM3a W JIETUIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas padora  «l3ydyeHue  [OBUKEHHS  LUTOILIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHUe JHEPIUH B KJIETKe

AccUMWIIALINS U TUCCUMIISLIMS — IBE CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEUIECTB: aBTOTPO(PHBIA U TreTepoTpOPHBIA. YyacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreruueckoe oOecredeHue KieTku: mnpeBpameHue ATO B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOIO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHCTBUSI.
Kodepmentsl. OTiinuust pepMeHTOB OT HEOPTAaHUYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CUHTE3 OPraHUYECKHX BEIIECTB B KieTke. DOTOCUHTES.
AHOKcuceHHbIll U OKcuceHHbll Gomocunmes y obaxkmepuii. Ceemocoouparoujue
nueMeHmbvl U NUMEeHmMbvl PeakyuoHHo2o yenmpa. Poiabp XJIOpOIiacToB B IpoLecce
dotocunteza. CretoBas u TeMHOBas Gasbl. Domoovixanue, Cs., Cy. u CAM-munuol
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTE3. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OposkeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspobHbie OpPTaHU3MBI. Oranbl JHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buosiornueckoe OKMCIEHNE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHApUI B
npoiieccax ononoruyeckoro okucnenus. {uknnueckue peakunu. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmaswl. llpemMyniecTBa a’poOOHOTO IMyTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpaIUK

[Toptpetsr: JIx. IIpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DoTocHHTE3), « DHEPreTHUECKU 00Men», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYyJAOBAaHME JII MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass padora «l/3ydyeHue  KATaIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMUjIa3bl MU KaTala3bl)y.

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U JILIXAHUSD.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KieTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuus — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocuntese Genka.
VYcnoBus Ouocunte3za Oenka. KoaupoBanue amMuHOKUCIOT. Posib pubGocom B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzanusi TeHOMa y
MPOKAPUOT U IYKApUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MNpoKapuoT. I'mmoresa
onepoHa (®. XKako0, XK. Mano). Monrekynapuvie mexanuszmovl IKCHpeCccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOIIECCOB B KJIeTKe. KileTouHbIN roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupychbie 3a0oneBanus 4enoBeka, KUBOTHbIX, pactenuil. CIIN/, COVID-
19, conmanbHbIEe 1 MEIUITMHCKUE TTPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuux maccusos («bigdatar)
CMpYKmMypHbuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JleMoHCTpanumn

[Toptpetsi: H. K. Konbos, /. Y. UBaHOBCKUA.

Tabmuiel u cxembl: «brocunTes Oenkay, «I'eHeTnueckuit koa», «Bupyce»,
«bakrepuodaru.

IpakTnueckas padora «Co3nanue MO BUPYCA».

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u  MuTO3.
Oco0OeHHOCTH TpolIeccoB, MpoTeKalIux B uHTepdasze. [loAroTroBka KIETKH K
nenenuto.  [Ipecuntetnyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) IEPUOIbI UHTEP(DA3BI.

Martpuunbiii cunres JIHK — pemmkanwma. IIpuanuner permmkanvu JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanusm permkanuu JJTHK. Xpomocomsel. Ctpoernue xpomocoMm. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIA HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbelii  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

Jenenne xietkn — MuTo3. CTaguud MHTO3a M IPOUCXONSIIME B HHX

nporneccel. Tunel muto3a. KapuoknHe3 u nuToknHE3. buosiorndueckoe 3HaueHUe
MHUTO3A.

Perynsuus MUTOTHYECKOrO IMKIJIA KJeTkH. [IporpamMmmupyemasi KjieTouHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemox. «lL{ugpposas
KllemKkay» — ououngopmamuyeckue mMooeiu QyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«JKW3HEHHBIM IMKI KIETKW», «MwuTo3», «CTpOocHHE
xpomocom», «Permmukarus JTHK.

OG6opynoBaHu€e: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: « MUTO3 B KJIETKaxX
KOpEIIKa JIyKay.

JlabopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlaGopaTopHnasi pabota «HaGmoieHre MUTO3a B KJIETKAaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENaparax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonornueckoe pa3zHooOpasue OpPraHNU3MOB. OnHOKNETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS U IKU3ZHENESTEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUObI, OJHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KolOHUANIbHBIE OPTaHU3MBL.



B3anMoOCBs3p 4AaCTEM MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIrHoe 1einoe. ['omeocras.

Tkanum pacrenuii. TuIBl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeibHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHudyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKIUI 1 paciojoKEeHUs TKaHEeH B OpraHax pacTeHUU.

TKaHU KUBOTHBIX U YEJIOBEKA. THIBI KUBOTHBIX TKAHEU: 3MUTEIAAIbHAS,
COCJIMHUTENbHAS, MblllIeyHasi, HepBHas. OcoOEHHOCTH CTpoeHUs, GYHKUUA U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble W T€HEpaTHBHbIE OpraHbl pacteHuil. OpraHel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U YenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPTaHOB.

Omnopa tena opranusmoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHne  OpraHm3MoB.  J[BHKEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieuHas cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

[Iutanne opranu3moB. I[lorjomeHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne KMBOTHBIX. BHyTpunosioctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NO3BOHOYHBIX KMBOTHBIX. OTHEmbI
MULIEBAPUTENBHOTO TpakTta. [IumeBapurensHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddysus
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe apixanue. JlpIxarenbpHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{prxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y NOTUL U
MJIEKOTUTAIOMUX. Perysius apixanus. JlpixateabHbie 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHusi. IDBOJIOLMOHHbIE
YCIIOXHEHUSI CTPOCHUS] KPOBEHOCHOM CUCTEMBbI MO3BOHOUYHBIX JKUBOTHBIX. PaboTa
ceplila v €€ peryJisiuus.

Brinenenue y opranusmoB. Beigenenwe y pacrteHuil. Beinenenue y
*KUBOTHBIX. CoKpaTuTeNnbHble Bakyonu. Opradbl BblaelieHus. DOunbTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PAOOTHI OPraHOB BBIJIEICHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHne u (pyHKIMOHMpPOBAaHUE
He(dpona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. Cropbl
OakTepuil M UUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThI. DUTOHIUABI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranusma oT OojnesHeil. UMMmyHHast cuctema 4yenoBeka. KieTouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduuecKuii
UMMYHUTET. Teopust KIOHaIbHO-celeKTUBHOr0o mmMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTte M peryysiius |y OpraHusMoB. PasgpaxumMocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpakuMocTs U peryismus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucreMa u peQuekTopHas peryisiuus y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIIOUNOHHOE YCIOKHEHHE CTPOCHMSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediiekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsiuus W 3HIOKPUHHAs CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M HX TOPMOHBI. JleHCTBHE TOPMOHOB.
B3auMocCBs3bp HEpBHOW UM SHIOKPUHHOW cuCTeM. [ umoTanamo-runogusapHas
CUCTEMA.

JleMmoHCcTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel 1 cxembl: «OJHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHbIE
Bojopociny», «baktepum», «lIpocreiimme», «Opranbl IBETKOBBIX PpPaCTCHUIN,
«CucTteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «Tkanu pacrenuil», «KopHeBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpleuHas CHUCTEMA,
«BplgenurenbHas CUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTPOCHHE MBIIIIbIY,
«Ammynuter»,  «KumiednonosioctHeie», «Cxema  TUATaHUA  PACTECHUI»,

«KpoBeHOCHbIE CHUCTEMbI TIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue miaHapum», «BHyTpeHHee CTpOEHHE IOKIEBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecMmbikaromuxcs», «HepHas  cucrema  nrtuny», «HepBHas — cucrema
MIIeKONUTaoIuX», «HepBHas cucrema uenoBekay, «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENapaThl OIHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyI0BaHUE I IEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia i 0eIKoB Moj aerdcTBreM hepMeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXAHU3MA
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «3yueHue TKaHEN paCTEHUI.

JlaGoparopHasi pabora «3ydyeHue TKaHEeN sKUBOTHBIX).

JlaGopaTopHasi padora «3yueHne OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronioro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISIUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHOkeHue. IlonoBbie KieTkW, wian rametbl. Meio3. Craaun
Mmeino3a. [loBenenne xpomocoM B meno3e. Kpoccunrosep. buosmorndyecknii cMpici
M€i03a M TIOJOBOro Tmporecca. Meio3 M ero Mecto B KU3HEHHOM IIMKIIE
OpPraHU3MOB.

[IpenzaponsiieBoe pazButue. ['amerorenes y :KuBOTHBIX. [10J10BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00HA U3 21A8HbIX NPOOIEM IMOPUOLOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JpOOJIEHUS MIICKOMUTAIONINX. 3apOJIbIIIEBbIE JIMCTKU
(ractpymsius). 3akiiajika OpraHOB M TKAHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WHIYKIHA).
3akyagka TUlaHA CTPOCHUS JKMBOTHOTO KaK  pe3yjibTaT HepapXUUYECKUX
B3aMMOJCHCTBUI TeHOB. BiusHue Ha 3MOpPHOHAIBHOE pa3BUTHE Pa3IMYHBIX
(haKTOPOB OKpYXKAIOMIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IIpsMoe wu
HernpsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUmbl pocTa KUBOTHBIX. DAKTOPHI
peryJsiliiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu mocTaMOpUOHAIBHOTO pa3BUTHS
y ’KUBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenmii. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IuKIe pacteHud. OOpa3oBaHMe CIOp B Ipollecce Meio3a.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJIaluyd OHTON€HE3a Y PACTCHUM U dKUBOTHBIX.

JleMoHCTpauumn

[Toptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecnosoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMHAOMOHAIbI», «Pa3MHOXEHHE 3BIJIEHBD»,
«PasMHOXeHUEe AP, «Menos3y», «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHesza», «lIpsmoe u
HENpsMoe pa3Buthe», «Pa3Butrhe wmalckoro xyka», «Pa3Buthe capaHum,
«Pa3BuTne nsarymkm», «JlBOMWHOE OIUIOAOTBOPEHHE Y UBETKOBBIX PACTEHUID,
«CtpoeHne ceMsH OJHOJOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbD, <«OKWM3HEHHBIM UHKIT MXa», <« KW3HEHHBIA  IUKI
MManoOPOTHHUKAY, « KU3HEHHBIN IIUKJT COCHBI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMAaTO30HUI0B, MOJICNb «L MK pa3BUTHS JISTY K.

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

IIpakTnueckass padora «BbIsBICHUE MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHUu.

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

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Haykud. Paboter I
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. BaBunona, A. H. benosepckoro, I'. JI.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U CUMBOJIBL. | OMOJIOTUUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAS JIMHUSL, THOPUIBI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJBI ~ TCHETUKH: THOPUAOJOTUYECKHHA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA.

JleMoHCTpaIuU

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeToJIbl TeHETUKIY, «CXeMBbl CKPEILIBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUUYECKHX

VCCIICIOBAHUID.
Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaenss — 3aKoH

ennHoo0pa3us rTHOpuI0B nepBoro nokojeHus. [Ipasuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacIleIUIeHUs NPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHus. [ unores3a 4ucToThl raMer.

AHanm3upytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuueruienre npu3HaKoB IIPU HEIIOJIHOM JOMUHUPOBAaHUH.

JurubpunHoe ckpenBanue. Tpetuid 3akoH MeHzens — 3aKOH HE3aBUCUMOTO
HAcJelIOBaHMUS  TpPHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILBaHUS.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE TI'€HOB, HApYILICHWE CLEIUICHUSA MEXAYy I'€HaMH. XPOMOCOMHas
TEOPUs HACIIEACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTamMETHBIM M TeTeporaMeTHBI moi. ['eHernueckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacenoBanue pu3HaKkoB, CLEIUIEHHBIX C IT0JIOM.

['eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
resa. MHOXECTBEHHBbIM ajuleln3M. B3auMoaenCcTBHE HEaUIENbHBIX T'€HOB.
KommniementapHocTs. Onucras. [Tomumepus.

['eHeTYeCKUN KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a
Takke (U3MOJIOTHYECKUX TPOILIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIHH.
['eHeTnyecKre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MUKpOOHOM». ['eHeTMyeckue acneKkTbl KOHTPOJIS U
M3MEHEHUS HACJIeICTBEHHON HH(OPMAIMU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumpt u cxembl: «IlepBeiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «Ananusupymollee CKpemmBaHue», «Hemomnoe nomMuHUpoOBaHHEY,
«ClemnyieHHOEe HAaclel0BaHUE MPU3HAKOB y Apo3odumiby, «l'eHeTnka momiay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXECTBEHHBIN AJUIEIU3MY, «B3auMoaercTBUE TEHOBY.

OGopynoBaHue: MoOJedb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M pPAcCIICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpPAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUS TMPU3HAKOB, MOJECIb I
JIEMOHCTPAllMK CLEIJICHHOTO HACIEIOBAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKporpenapar: «/[po3oduinay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

IIpakTuyeckass  paGora  «M3yueHue  pe3yslbTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BUabI
M3MEHUYMBOCTH: HEHACIICCTBEHHAS U HACIICICTBCHHASL.

MonudukanuonHas u3MEeHUYMBOCTh. Ponb cpeasl B (popmupoBaHuM
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarnroHHbIN
psa u BapuanmonHas Kpubas (B. Moranucen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHUYUBOCTH.

['eHOoTHIIMYECKAsS U3MEHUYUBOCTH. CBOMCTBA FT€HOTUMMYECKOW U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTHb. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHOU U3MEHUHUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTanioHHasT WM3MEHYMBOCTh. BuWIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  HWHAYUUMpPOBaHHbIE MyTauuu. SaepHble U
HUTOIIa3MaTuYeckrue MyTtanuu. CoMaTUYeCKUe U MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHbl W WX BJIUSHUE Ha OpPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb  DNUSEHEMUYECKUX (HaKkmopos 8
HACIe008AHUU U UBMEHUUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdeMoHcTpanuu

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

Tabmuuber u  cxembl: «Bumbl  u3MeHunmBoCcTHY», «MoaubukaroHHas
M3MEHYUBOCTbHY, «KoMOuHaTHBHas M3MEHYUBOCTbHY, «Mero3sy,
«OnnonoTBopeHuey, «I'eHeTnueckre 3a00eBaHUs YelloBeKay, « Buabl Mmytamuiig.



ObopynoBaHue: *KUBbIE W TepOApHBbIC AK3EMIUSIPHl KOMHATHBIX PACTECHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYHUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEMN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. I[locTpoeHue BapuallMOHHOrO psAga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytarmuu y aApo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun uyenoeka. MexayHapoaHas IpOrpaMMa HCCIEAOBAaHUS T€HOMA
4yelmoBeka. MeTonbpl  M3y4YEeHUs ~ TEHETHUKH  YEJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKU M. CoBpemeHHOE OIIPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UKCIE C MOMOIIBIO
[111P-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. [ €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4enoBeka. MeauKo-TeHeTUUeCcKoe KOHCYJIbTHupoBaHue. CTBOJIOBBIC
KJICTKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIIECIOBAaHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3MYecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpyKaroleh cpennl. [ eHeTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUsIM.

JleMmoHCcTpauumn

Tabnuiel 1 cxembl: «KapuoTtun uenoBekay, «MeToJbl U3yYeHUs T€HETHKU
yesioBekay, «I eHeTnyeckue 3a00I€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POJAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JloMecTukanust W celeKuus. 3apoKICHUE CEJEKIIMU W JIOMECTUKAIIHM.
VYuenne H. WM. BaBumoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHuil. Pojp cenekuuym B CO3JaHMM COPTOB PACTEHHM U TOPOJ
#*uBOoTHBIX. CopT, mNmopoaa, ImTaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HaciaeAcTBeHHOW wu3MmeHuuBocth H. WM. BaBunoBa, ero 3HadeHue i
CEJICKIIMOHHOM pabOThI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VIH/INUBU1Y AJIbHBIM. DTarel KOMOWHAIIMOHHON CCJICKIIUU. HUcnbrTanue
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C TOMOIIBIO OICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMM Y KyJbTyPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PEIAKTHPOBAHUS M METOJIOB
pekoMOuHanTHBIX JIHK 117151 mosrydenust iCXOAHOro MaTepurana sl CeJIeKIUU.

[Tonyuenue MOJINTUIOU]IOB. BnyTtpusugoBas rUOpUIN3aLus.
bnu3kopoAcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAMHI. l'erepo3uc W ero npuuMHbl. lcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DesonoyuUsy.

CoxpaHeHHE M W3YyYEHUE N€HETUYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHUU H
UX JUKAX  pOJAWYed ISl CO3/[aHUsl  HOBBIX COPTOB U THOpPHUIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJNbTYp. M3yuenue, coxpaunenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenibCKOX03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBONHBIX
8 Yeax VIVHUeHUs. CYUecmayiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUl,
nepeodosvix uoetl U nepcneKmueHbiX MexHoI02UlL.

JleMmoHcTpanuu

[Toptpersi: H. 1. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuup! u cxembl: «L{eHTpBI TPOUCXOKIEHUS 1 MHOTO00pa3usl KyJbTYpPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHX PSIOB B HACIEACTBEHHON HM3MEHUYMBOCTHY,
«Metogspl cenexkumy, «OTnanéunas rudpuauzanus», «MyTareHesy.

JlabGopaTopHasi padora «/3yueHue copToB KyJbTYPHBIX PACTEHUI U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGoparTopHasi padora «/3yueHrne METOAOB CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

Ikckypcusi «OCHOBHbIE METONBl U JOCTHIKEHHSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHLUIO, IUIEMEHHYO bepmy,
COPTOMCHBITATENBHBIM Y4YacTOK, B TEIUIMYHOE XO34WCTBO, B J1AOOpaTOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HWCTHOJB3yEeMble B OHOTEXHOJOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuuuonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOTYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJEeNHe. Mukpoouonoruueckuit cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJioruid. [Ipon3BoACcTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYUPOBAHHUSI TEHOMOB C LEJIbIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUaOIIHUecs B MPUPOie OMOCUHTETHUECKHUE MY TH.



Kierounasa unxeHepus. MeTonbl KyJlbTypbl KIETOK U TKaHEW PACTECHUU H
#uBOTHBIX. Kpuobanku. Comatuyeckas THOpuUAM3alUg W  COMATHYECKUN
smOpuoreHe3. lcrnonap30BaHWe TaruIOWIOB B CEJIEKUMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumei. Mcnonv3osanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AULEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALMH SJEP KIIETOK.
Texnonozuu 0300p08JIeHUs, KYIbMUBUPOBAHUSL U  MUKDOKIOHALHO2O
DPA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W T€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pexkomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXECHEPUH.
DKOJIOrMYECKHE U AITUUECKHUE TPOOIIEMbI T€HHOW NHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaununa. [11P-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
YyeJaoBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnkeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEel COYeTaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C 1EJbI0 OO0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneir OPBU, yctaHOBieHHE MOJIEKYJSPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-conepkamux BUpPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMmoHCcTpauumn

Tabmunp! 1 cxemsl: «lcnonab3oBaHuE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KeTouHas nHxeHepus», «['eHHass HHXKEHEepUs».

JlabopaTtopHnasi pa6ora «l3yyeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXXHEWINAsh IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)Y.

11 KUIIACC

Tema 1. 3apoxneHue W pa3sBuTHE 3BOJIOLMOHHBIX NpeACTABJICHHMN B
onoJsioruu

OpomonnoHHas teopus Y. JlapeuHa. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.



JIBrKy1IM€e CUJTBI 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BBICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBotouuu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMEeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHON TEOPUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

JleMoHCTpaUuA

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

Tabmuupr m cxembl: «Cucrema xuBoid mnpupoasl (o K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHUs
IPUCIIOCOONIEHUI y pacTeHHid M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBanue», «llopoasl romyoeit», «MHOroodpasue KylabTYpHBIX (GopM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMsI HOBBIX BUOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI JABMXKYIIMX CHJI 3BOJIIOLUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLMA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JeMEeHTapHas eIWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiiuui. V3meHeHue
reHo(oH/a TOMYyJSILIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIBI) JBOMIOUMHA. MyTallMOHHBINA
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHANpaBlieHHblE M3MEHEHMsI YacTOT ayiesied B HOmyssiusx. OQdekt
ocHOBaTend. JIgghexm oOymuiiounoco eoprviuwika. CHUdICEHUe 2eHemuueckKo2o
pasznoobpasus: npudunsl u cireocmeus. Ilposenenue sgpghexma Opeiigha 2eros 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuus  mOMySSIUi:
reorpadudeckas (mpocTpaHCTBEHHAs), OroIornyeckas (penpoyKTUBHAS).

EctecTBennbiii orbop — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTAaOWIM3UPYIOIIMHA,  pa3pbIBalOLIUi
(nm3pyntuBHbIi). [lomoBoit 0TO0p. BO3HMKHOBEHHE W HBOMIOIUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yJbTaT  MHKPOAIBOJIOLIUU.
Bo3HUKHOBEHHE  TPUCIIOCOONEHHMH Yy  OopraHu3MoB.  ApoMopdo3bl U
uauoananrtanuu. [lpumepsl npucnocodseHnit y opranu3mMoB: MOp(hOIOrHYecKue,
dbusnonornyeckue,  OMOXuUMUYECKHe,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.



Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpOsBoMOIMU. M3omsus — kioueBod (aktop BumgooOpazoBanud. [lytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMIIATPUYECKOoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIoU IU3aIys,
rudpuanzanys). JJIuTenbHOCTh BOTIOIUOHHBIX MTPOIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW  OWOJOTMM B pa3pabOTKE HAay4YHBIX METOJOB
coxpaHeHusi OropazHoo0pasusi. MUKPOIBOMIONUS U KOIBOIIOIMUS Mapa3UTOB U UX
x0351eB. MexaHn3mMbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauumn

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasT HM3MEHYUBOCTHY, «llomynsimonHas
CTpyKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapau—BaiinOepray, «IBumxyiue
CWJIbl ABOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJIALHMA ceBaHCKOU (openny,
«l'eorpadmueckass M3OJAIUS  JTUCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHUIIBI
Jnaypckoiy, «llonmyaroHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpLOBI 3a CYIIECTBOBAHHEY,
«HpycTpualibHbIN MenaHu3M», «KuBble uckonaemsie», «llokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaroas OKpacka KUBOTHBIX»,
«Dusnonornueckue anantanun», «lIpucrnocoOIEHHOCT, OpPraHU3MOB U €&
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupojsie», «Crnocobrsl BugooOpazoBaHus», «l'eorpaduyueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOIMYECKOE BUI000pA30BaHUE BHUIOB CHHUL,
«ITomumnonasl pacteHuit», «KamycrHo-peneunsiii ruOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIL |
3BEpel C MpUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella NTHIl W 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
Pa3IMYHBIMH CIIOCOOAMH.

JlabopaTtopuasi pa6ora «BpIsBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJI».

JlaGopaTopnasi  pa6ora  «llpucmocoOneHuss  OpraHu3sMOoB M UX
OTHOCHUTEJbHAs LIEIECO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOpP(OIOTrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJironus 4 e€ pe3yabTaThl

Mertonel  wu3ydeHMs MakpolsBoJwouuu. [laneoHTOnOrHMYECKME  METOHBI
uzydeHus: oHBomonuu. Ilepexonnbie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.



buoreorpaduyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBHl U
dbayHpl MaTepukoB U OCTpoBOB. buoreorpaduueckue obmactu 3emnau. Bujsi-
OHAEMUKU U PEIIUKTHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUYCHUS
BOMIOLMHU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M TOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PyaumenTtapuble  opraHbl M aTaBU3MbL.  MOJIEKYJIIPHO-T€HETUYECKUE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHUS  HBOJIIOIUU.
['omonoruunsle TeHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (PUIOT€HETUYECKHUX
JI€PEBBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyui.
HeobOpatumocTs sBomtonnu. ApanTuBHas paauainui. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Toptpetsi: K. M. bap, A. O. KoBaneckuii, ®. Mromiep, O. ['ekkerns.

Tabmuubl 1 cxembl: «DUIOreHETUUECKUI PsI/l JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanbr»y,  «Punuodutey,  «CemMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «Jlpeld KOHTHHEHTOBY,
«Penuktey, «HauanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTHS O3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJTOTMYHBIE OpraHby, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJOBEKa W INMHUMITaH3e», «l JTaBHbBIE
HaIpaBJIeHUS 3BOJIIOIUNY, «O01111e 3aKOHOMEPHOCTH 3BOJIFOLIUI.

OOGopynoBaHue: KOJUJIGKIIMU, TrepOapuu, MYJSHKA HMCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUNOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpOBEpKEHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >xu3Hu U aCTPOOHOIOTHS.

OcHOBHEIE STaIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckas) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heoprannudeckux. Ombeir C. Mumiepa m I'. Opm.
ObpazoBanue monuMepoB u3 MoHoMmepoB. Koarmepsatnas rumoresa A. U.
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[x. XosneitHa, reHeTHUECKas TUIIOTe3a
I'. Ménnepa. PubGo3umbl (T. Yek) m rumoresa «mupa PHK» VY. TI'mnGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.



Uctopus 3emmm u Metoasl €€ wu3yueHus. MckomaeMble OpraHUYECKHe
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIOTHAS
reoXpOHOJIOTHs. [ €0OXpOHOJIOrNUecKas Kaia: S0HbL, 3Pbl, IEPUOBI, STIOXU.

HavanpHble 53Tanbl OpraHWYecKol HBodtonMH. [losBIEHHME U 3BONIOLHUA
NEPBBIX KJIETOK. DBOJIOLUA MeTabonu3Ma. BO3HHKHOBEHHE MEPBBIX HIKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJIOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOUHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacteHuii. Bpixon pacrenur Ha cymy. llosiBieHue CHOpPOBBIX pacTeHUR U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoHcxXoxaeHue NIBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Tpoucxoxaenne ampuobuii u pentwimil. [IpoucxoxaeHue MICKONMUTAIONIUX U
ntui. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne ku3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo3o0i, Me3030M, KaitHO30¥. OOmas XxapakTepucThKa KiIuMara |
reojiornyeckux mnpoueccoB. llosiBieHre M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yCclIOBUS U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHMYECKHE KPU3UCHI MPOUUIoro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopasHoO0Opas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [lpuHuumnel knaccudpukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JeMmoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, M. 1. Meunukos, A. U.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHUIO CaMO3apoKJeHUsl Xu3HuW», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanbl ~ HEOpPraHWYECKOW  3Bomouum», «l'eoxpoHosOrMYeckass  IIKaiay,
«HadganpHble 3Tanbl OPraHUYECKOW IBOMIONUNY, «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumouoreHeza», «Cucrema XUBOM mpupoab», «CTpoeHHE BUPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCIINY,
«MHnorokierounbsle Bogopocan», «Mxwm», «llanoporHukm», «I'onocemeHHbIE



pactenusi», «Opranbl IBETKOBBIX pacTeHUui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdo3sl KUBOTHBIXY», «lIpocteitmme», «KumeuHononocTHbey,
«IInockue E(50):37 0 «YUIEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,
«IIpecmbikaronmecs», «lItuupy, «Mnekonuraromme», «Pa3BuTue XU3HH B
apXeucKou spe», «Pa3BuTHE )KU3HU B MIPOTEPO3ZOMCKON Ipey, «PasButue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuuM pPACcTEHU pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HAaCEKOMBIX, BJIQXKHBIEC MTPENapaThl )KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJIEThl TMMO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTUIl U 3BEpew,
KOJUIEKIIUM OKaMEHEJIOCTEH, TMOJE3HbIX HCKOMAEMbIX, MYJSDKH OpPraHMYeCKHX
OCTAaTKOB OPraHU3MOB.

Bupryanbnaa  saboparopHas paGora «MopenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COEIMHEHUN B
NEepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/I3yyeHue M omHMcaHWE HMCKONAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEW CTPOCHUSI pacCTEHUI
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «M3ydeHre oCOOEHHOCTEM CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHUE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHble
BO33peHUs. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($hU31M0I0r0-0MOXUMHYECKHUE,
noBegeHueckue. OTINYUS YelloBeKa OT )KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOIrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl (akTopbl) aHTPONOreHe3a: OUOIOruYecKre, COllualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpoIoreHe3a. PaHHHe 4YeloBEeKOOOpa3Hble O00E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
Mo1e. ABCTPAIONUTEKU — JBYHOTME IPEAKU JIIOAEH. UenoBeK yMeIbli, IepBbIe
W3TOTOBJICHUS OPYAUM Tpyla. YenoBeK MPAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a  npenensl  Adpuku. YenoBek reigenbOeprckuii — 0oOMME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEPTAIbCKUN



KAaK BHUJ JIIOJEU XOJIOAHOTO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu AdQpuku.
[TanmeoreHeTrka 1 NajaeoreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO uesoBeKa. EcTecTBeHHBI OTOOp B TMOIMYJISIUSAX
yenoBeka. MyTanuoHHBIN Tiporiece u moiauMopdusM. [lomynsmuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(pQGeKT ocHOBATENs» B MOIMYJIAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHatue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHASs]),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpemss u myTu paccelieHHsl 4eloBeKa IO IUIaHETe.
EnuHcTBO  dyenoBeuecknx — pac.  HaydHas  HECOCTOSATENBHOCTH  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Cpebl.
Bnusnue reorpaduueckoit cpeapl W Apeiida reHOB Ha Mopdosoruio u
(U3HOJIOTHIO YETOBEKA.

MexaucuMiuinHapabple MeToJbl B (u3nuecko  (OMOJIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOIMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanrie KO3BOTIOLMHA OMOIOTMYECKOT0 M COLMATIBLHOTO B UEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apsun, JI. JIuku, . . Pornnckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHIY, «I 0JJOBHOH MO3T UeJIOBEKay,
«YenoBekooOpa3ubie 00€3bsHBD, «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3ey,
«PynuMeHTBI 1 aTaBU3MbD), «J|BHKyLIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIFOLUMOHHOE
JIPEBO  4YENOBEKa», «ABcTpanonutek», «YenoBek  ymenbii», «YenoBek
NPSIMOXOIAIINI, «JleHncoBCckui yenoBek» «Heanaepranbiupb»y, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNHN YEJIOBEKa», «Packl UeoBeKay.

O6opynoBaHue: MyJSDKH — OKaMEHEIIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJbTYpbl TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH C
MUQOJIOTUYECKUMU U OHOJICHCKUMH CIOKETAMH TPOUCXOXKJICHHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena ueloBeKa M ueperna MIMMIIAH3€, MOJENIb KHUCTH 4YEJIOBEKAa U KHUCTHU
HIMMITaH3€, MOJEIH TOPCa MPEAKOB YEJIOBEKA.

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

IIpakTn4yeckas padora «/3yueHune 3K0JIOrMYECKUX aJanTalui YeI0OBEKa.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJIOPTraHU3MEHHBIX CUCTEM C OKPYKAKIIeHd cpeaou



3apoxaeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pazgensl u 3amaun
9Ko0ruu. CBSI3b DKOJIOTUU C IPYTUMH HAyKAMH.

Metonsl sxonoruu. I[loneBble HaOMIOAEHUA. DKCIEPUMEHTHI B HKOJIOTHH:
npupojHble W JabopartopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKPY>KalOIIEH CpeIbl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaUYCHHE DOKOJOTMYECKHX 3HAHMM JUI1  4YeJIOBEKa. OKOJOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M 4ENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOMN KYJIBTYPbI U SKOJIOTMYECKON rPaMOTHOCTH HACEJICHHUS.

JleMoHCTpauun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykau¢s.

Tabmunpr 1 cxemsl: «Pa3gensl skonoruny», «Metoabl 3kojorum», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTMYeCKre (PaKTOpPbl U 3aKOHOMEPHOCTH UX naencTus. Kiaccupukanms
HKOJIOTHYECKUX (PAKTOPOB: aOUOTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuil dakrtop. JleiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHu3Mbl. DKOJOTMYECKUE TPYMIbI
pacTEHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CUTHaJIbHas poOJib CBETA.
doTonepruoaU3M.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemrepaTypbl Ha
opraHu3Mbl. [[oMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ;KUBOTHBIX K MU3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumumyeckue
0COOCHHOCTH cpei oOuTaHus opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
YKU3HU B pa3HbIX Cpeliax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE puUTMBL. CyTOYHBIE U
roJu4yHble pUTMbL. [IprUCOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.



XKuznennole Qopmbl opranusmoB. [loHsTne o Ku3HEHHON (opme.
Kusznenusie GOpMbI pacTeHUMN: E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUMOHTHI,
reoOMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a *KU3HH.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIAL:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepamus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHN4ecTBO). HeTpoduueckue
B3aUMOJICHCTBUSL  (Tommyeckue, (opuueckue, ¢adpudeckue). 3HAUCHUE
OMOTHYECKHX B3aMMOJCHCTBUI Il CYIIECTBOBaHHMS OPTraHW3MOB B Cpele
obutanus. [IpuHIUTT KOHKYPEHTHOTO HCKITFOYCHUS.

JleMoHCTpauun

Tabmuubl U cxembl: «2Ikonorudeckue (axrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYMIbl KUBOTHBIX MO OTHOIIECHUIO K CBETY», «TemIoKpoBHBIC
KUBOTHBIC», «XOJOJHOKPOBHBIC >XHBOTHBIC», «DH3NOIOTHYECCKUE aIanTalin
KUBOTHBIX», «Cpempl OOWTaHHWS OpraHU3MOB», «DBHOJIOTHYECKHE PHUTMBDY,
«Kuznennole  Qopmbel  pactenuit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«2KocHucTeMa MIKUPOKOIUCTBEHHOIO JIeCay, « DKOCHUCTEMa XBOMHOIO Jeca», «Llenu
OUTaHus», «XunmHudecTBo», «llapasutusm», «Konkypenuus», «CumMOm03»,
«KomMmeHncanuzm.

OGopynoBanue: repOapuu pacTeHUNW U JKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOC/IMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJIEKIIUN TETUIONIOONBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacTEHUM, dydelia MTULl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpodutam, kcepoduram, me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJJIEKIIMHA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repOapul MU KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAlOIIUX YepTaMu
MPUCTIOCOOICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH >KW3HH, TepOdapuu u
KOJUICKITUU PACTCHHH W JKUBOTHBIX Pa3IMYHBIX JYKU3HCHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUYECKUX B3aUMOCHCTBUSIX.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATyPhD».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTeHHH U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Ikos10rust BUA0B U NOMYJISIIM M

DKOJIOTMUECKHE  XapakTepucTuku  nomymsiiuu.  [lomymsiiust  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (Pu3ndecKkux 6apbepoB U



0COOCHHOCTEH OMOJOTHU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYpPBI
nonyysinuid. OCHOBHBIE TIOKa3aTeny NOMYJSLUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M II0JIOBAasl CTPYKTypa, pOXKAAeMOCTb, IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIHSL.

OKoJioruyeckasl CTpykrypa nomyisiuuud. OLeHKa YUCIEHHOCTH MOIYJISLUU.
JlunaMuKa MOmyJsiquu U €€ peryssiuus. bHuoTHdYeckuii NMOTEHLMAN MOMYJIALUH.
MopnenupoBanue AMHAMUKHY nonyJsinuy. KpuBele pocTa YACIEHHOCTH MOITYJISLUH.
KpuBbie BbDKMBaHMs. Perynsuuss 4YMCICHHOCTH MOMYJSLUI: poiib (aKTOpOB,
3aBUCSALIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[TonsiTue 00 »KoNOrMUecKoil Huile BHuaa. MecTtooOutanue. MHoromepHas
Mozenb dkosiorndeckon HumM [k .M. XarunmHcona. Pasmepsl 3kosiormyeckon
HuM. [loTeHnnanpHas u pealn30BaHHAs HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabsl M HX >KU3HEHHBIE
CTPATETruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEJICHUS M MHIpalMil KUBOTHBIX. buosornueckue
WHBA3UU 4yKEPOIHBIX BUOB.

JleMmoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «IDKOJOTMYECKUE XAPAKTEPUCTUKU MOMYJIALHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa monyJsinuu», «Bo3pacTHble  mMpaMuibl
nonyJjisinun», «CKOpOCTh  3acelNeHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorundeckoi Humu [Jx. Y. XaTaunconay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

Jlabopatopuass  padora  «lIpucnocoOnenusi ceMsH  pacTeHUd K
PACCEIICHUION.

Tema 9. Jxos10rus coo0MIECTB. IKOJIOTHYECCKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). DyHKIMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u certd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BeleCTB U OTOK YHEPTUU
B DKOCUCTEME.

OcHOBHBIE ~ TMOKa3aTeaud  dAKOCUCTEMbl. buomMacca W NpOAYKIMS.
DKOJOrM4ecKre MUPaMUIbl YUCEN, OMOMACChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlleccud. llepBuuHble U
BTOPHYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPOIOI€HHbIE BO3JIECUCTBUS Ha



cykneccuu. Knnumakcuoe cooGmiectBo. bropaznoobpasue u moiHOTa KpyroBOopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOoCUcmeMbl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, CMmenel, nyCmbitb.

AHTpONOreHHbIE HKOCUCTEMBI. ArposkocucreMa. ArpoueHos. Pazmnuus
MEXy aHTPOIIOTEHHBIMH U MIPUPOTHBIMHU SKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [opoxackas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumueckoe u
XO3SIICTBEHHOE 3HAYEHHE arpO3KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWMOJICUCTBUN OPTaHHU3MOB B
skocuctemax. Ponv kackadnoco 3¢hghexma u 6udo8-30ughukamopos (Kirouegvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlIepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISAIUA U IKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030eticmeus 3aepA3HeHU pPA3HbIX Munos Ha
cyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUsL.
MeTo10510THS MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX SYKOCHCTEM.

JleMmoHCcTpauumn
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IDKOcHUCTEMa

HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTEMA XBOWHOTO Jecay, «DyHKIMOHAIBHbBIE
Ipyninbl OPraHu3MOB B 3KocHcTeMe», «KpyroBopoT BELIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, NETPUTHASN)», «IKOJIOTHUYECKAS MUPAMUIA YUCEID»,
«2Koyornyeckas nupamua OGuomacch», «IKOJOTHUEcKass MUpaMuia SHEPrUm»,
«O6pazoBanue 6omotay, «IlepBuuHas cykueccus», «BoccraHoBieHue Jieca mocie
noxkapa», «JKocucreMa 03epa», «ArpoueHos», «KpyroBopor BemeCTB U MOTOK
HHEPrUM B arpoueHo3er, «[Ipumepsl ypOosKocucTem.

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHIl U
3Bepel, repbapum KyJIbTypHBIX U JUKOPACTYIUX PACTEHUI, aKBApUyM KaK MOJIEJb
KOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03K0CUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

JIKCKypcHusi «DKCKypCusi B TUIIUYHBIN OnoreoieHo3 (B AyOpaBy, Oepe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM WU MOWMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKYpcHsl «IJKCKypCHsl B arposkocucteMmy (Ha Moje WM B TEIIUYHOE
XO3SHUCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa



buochepa — obOmemmanerapHas o0osiouka 3eMJIM, TNE€ CYIIECTBYET WU
CyllleCTBOBaJa >kU3Hb. Pa3zBuTHe npeacraBieHuit o ouochepe B Tpygax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rI106anpHOM 3KOoCcHCcTeMBl. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a30oTa). PUTMUYHOCTh SIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouocdeprl. [lonsTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/pa, XBOMHBIC JIeca, CMEIIaHHbIC W IIMPOKOIMCTBEHHBIC JIeca, CTEIH, CABaHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPh. Kimmmar, pacTUTENbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAa 1
onocdepHbIX PyHKIUN.

JleMoHCTpauun

[Toptpetsl: B. 1. Bepnanackuii, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepsl 3emimy», «KpyroBopor azoTa B MpUpOIE»,
«Kpyrosopotr yraepoma B mpupoae», «KpyroBopor kuciopoma B MPHPOAS»,
«KpyroBopoT Boapl B mpupozae», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemanneiii jgec», «ILIMpoxkoancTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHs», « TpOonUUECKHil JeC).

O6opynoBaHue: repoapuu pacTEHUN Pa3HBIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YesroBek u OKpy:ka0OLIaf cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpPUYMHBL. Bo3nelcTBue denoBeka Ha
ouochepy. 3arpssHeHre Bo3AymHOW cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHC
BoAHOUM cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymienune mouBsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne kimmMara.

AHTpOIIOTE€HHOE BO3JCHCTBUE HA PACTUTENBbHBIA U KUBOTHBIA MHUp. OXxpaHa
pPacTUTENHHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NPUHIIUIBI OXPaHbI MPHUPOJIBL.
Kpacasie xHuru. Ocob0o oxpansembie npupoanbie Ttepputopun (OOIIT).
borannueckue caapl 1 300710THIECKUE TTAPKHU.

OCHOBHBIC TPHHIMIBI YCTOMYMBOTO PA3BUTHUS YEIOBEYCCTBA W IPHUPOIBI.
PanmonansHO€ ~ MPHUPONOMONIB30BAHUE U COXPAaHEHHWE  OHMOJIOTMYECKOTO
pasHooOpasust 3emsn. OOIIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TIOCIIECTBU.

Pa3BuTre METOJOB MOHUTOPWUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K



uHgopmayuu noO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHogbl
9Kopeabuumayuu dKocucmem U cnocooos 060pvOLl ¢  OUONOBDENHCOCHUIMU.
Pexoncmpyxkyus Mopckux u HazeMHvIX IKOCUCTEM.

JleMoHCTpaIUuU

Tabmumet  u cxeMbl:  «3arpsi3HeHHEe  atMocdepb»,  «3arps3HEHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiii  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIeNN YIPABISIEMOT0 MUPAY.
O6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTeHUW M KUBOTHBIX KpacHol
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.



2.JINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA TIPOI'PAMMUBI 110 BUOJIOI'MU HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COOQO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHUA OOYYAIOIIMMHUCA MPOrpaMM CpPEIHEro OOIero
o0Opa3oBaHusl: JIMYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHBIC.

B crpykType JMYHOCTHBIX pPE3yJbTaTOB OCBOCHHS IMPOrPaMMbl MO OHOJOTHMHU BBIJIEICHBI CIEAYIOIINE COCTaBIISIOLIUE!
OCO3HaHUE O00YYaIOIMMHUCA POCCUMCKON Tpa)KAaHCKON HJIEHTUYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATEIBLHOCTH U
CaMOOTIPEACIICHHIO, Haauyue momueayuu K OOYyUYEHHIO OWOJIOTHU, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKICHU
JUYHOCTA HA OCHOBE KJIFOUEBBIX LEHHOCTEH M HMCTOPUYECKUX TPAJULUN pa3BUTUS OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb U
cnocodoHocmsb 00YUaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH JEATEILHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMHU, MPUCYIIUMU
CUCTEME OHMOJIOTUYECKOTO OOpa30BaHUs, Hanuyue NpagoCO3HAHUSA IKOJIOTHUECKOU KYIbTYpPbl, CHOCOOHOCMU cmasumb TSI U
CTPOUTH KU3HECHHbIE TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpPaMMbl MO OMOJIOTMM JOCTUTAIOTCS B €IMHCTBE YYEOHOW M BOCHHUTATEIbHOU
NEATEIbHOCTU B COOTBETCTBHHM C TPAAWIIMOHHBIMU POCCHICKHUMHU COLMOKYJIbTYPHBIMH, HCTOPUYECKUMHU H JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TMPUHSATHIMH B OOINECTBE MpaBUJIaMU M HOPMAaMHU TOBEJICHUS W CIIOCOOCTBYIOT Ipolleccam
CaMOITO3HAaHUs, CAMOBOCIIUTAHUSI U CAMOPA3BUTHSI, PA3BUTUS BHYTPEHHEW MO3UIMU JIMYHOCTH, NATPUOTHU3MA U YBAXKEHUS K
3aKOHY M TMPABOMOPAJNIKY, YEJIOBEKY TpyAa M CTaplieMy I[OKOJEHHIO, B3aWUMHOI'O YBaXKEHHS, OEpEeKHOro0 OTHOLIEHUS K
KYJIbTYPHOMY HACIIEJIUIO U TPAAUIMAM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit deaepanniv, IpUpOAE U OKPYKAIOIIEH Cpeie.

JIMYHOCTHBIE pe3yibTaThl OCBOCHMS y4eOHOro mpeamera «buosorus» NOKHBI OTpa)XkaTb TOTOBHOCTh U CIHOCOOHOCTh
00y4Jaronmxcsi pPyKOBOJICTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH MO3ZUIMEH JTUYHOCTH, CUCTEMOMN IEHHOCTHBIX OPUEHTAIINMA,
MO3UTHUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPAJAMIIMOHHBIM LIEHHOCTSM POCCHUHCKOro OOIIECTBA, pacIIMpeHue
YKU3HEHHOT'O OTbITA U OMbITa AESATEIBLHOCTU B MPOIIECCE PeaM3allMi OCHOBHBIX HAMPABICHUN BOCHUTATEILHON NEATEIbHOCTH, B
TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:
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c(hOPMHUPOBAHHOCTh TPAXKIAHCKONW TO3UIIMH OOYYarOMIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUUCKOTO
00IIeCTBa;

OCO3HaHHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 00S3aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPSIIKA,;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW MESITCIIBHOCTH TPU CO3JaHWM YYCOHBIX IPOCKTOB, PEIICHWH YYCOHBIX U
MO3HABATEIbHBIX 3a]1a4, BBIIIOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH OMPEIEATh COOCTBEHHYO MTO3UIIUIO 110 OTHOIICHHIO K SIBICHUSIM COBPEMEHHOM KU3HU U OOBSICHSATD €€;

YMEHUE YYUTHIBAaTh B CBOMX JICUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHS JIIOJEH C pa3HBIMU
yOeKACHUSAMU, KYyJIbTYPHBIMU IIEHHOCTSIMU U COLUAJIBHBIM MOJIOKECHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BBINMOJHEHUS YUCOHBIX, ITO3HABATEIBHBIX U MCCIIECI0BATEIbCKUX
3a/1a4, YBOKUTEIIBHOTO OTHOIIEHUSI K MHEHHIO OIIIOHEHTOB MPU 00CYKJICHHH CIIOPHBIX BOITPOCOB OMOJIOTHUECKOTO COACPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JIESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAXKIAHCKONW HIEHTUYHOCTH, MATPUOTH3MA, YBAXKEHHS K CBOEMY HapoJy, YYyBCTBa
OTBETCTBEHHOCTU miepes; PoauHoM, ropaocTu 3a CBOM Kpail, cBOIO PojuHy, CBOM SI3bIK M KYyJbTYpPY, IPOILIOEC M HACTOSIIEE
MHOTOHAITMOHAJIBHOTO Hapoja Poccuu;

IIEHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACJIEAUIO M MaMSTHUKAM MPUPObI, TOCTHKEeHUsIM Poccuu B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJOTUSIX, TPY/E;

CITIOCOOHOCTh OIICHWBATh BKJIQJ POCCHMCKUX YYEHBIX B CTAHOBJIICHHE W pa3BUTHE OWMOJOTHHM, TOHHUMAaHUS 3HAYCHHS
OMOJIOTHH B TTO3HAHUHU 3aKOHOB MPHUPOJIBI, B )KM3HHU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yoexx1€HHOCTh, TOTOBHOCTD K CITY>KEHHUIO | 3amnuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMUE JIYXOBHBIX LIEHHOCTEN POCCUMCKOr0O HApO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEJICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;
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OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POJMTEINSIM, CO3/IaHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHS IIEHHOCTEH
CEMEWHOMW JKU3HU B COOTBETCTBUU C TpaguUusaAMHu HaporoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETHUYECKOE OTHOIIECHUE K MHPY, BKIIOYAs SCTETHKY ObITa, HAYYHOIO M TEXHUYECKOTO TBOPUECTBA, CIOPTA, TPYyAa,
OOIIIECTBEHHBIX OTHOIIICHHI;

MOHUMaHUE IMOLIMOHATILHOTO BO3JIEHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUAaX UCKYCCTBA, CTPEMJICHHE MPOSBISATH KaU€CTBA TBOPUYECKON TUYHOCTH;

5) ¢puzuveckoro BocnuTaHusi, opMHUPOBAHMSA KYJIbTYPHI 310POBbSI H SMOLHOHAJIBHOIO 0JIATONIOJIYYMS

NOHMMaHUE W peau3alus 3J0pOBOr0 M 0e30macHoro o0Opasza >XKM3HU (340POBOE NMUTAHHUE, COOJIIOJEHUE TMTHEHHUYECKUX
MpaBuJI U HOpPM, COaJaHCUPOBAHHBIA PEXKUM 3aHITHM W OTJbIXa, peEryJisipHas (Qu3nueckas aKTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHUE IIEHHOCTHU MPAaBUJI WHIWBUAYAJTBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS B CUTYAIUsX, YTPOKAIOIINX
3JI0POBBIO U )KU3HU JIOJIEH;

OCO3HaHUE MOCEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS );

6) Tpy10BOIr0 BOCIMTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K aKTUBHOM JIESITEILHOCTH TEXHOJOTUUYECKON U COIMAbHOW HAIMpaBJIEHHOCTU, CIOCOOHOCTh WHUITMUPOBATH,
IJIAHUPOBATHh U CAMOCTOSITEBHO BBITIOJIHAThH TAKYIO AESTEIbHOCTD;

UHTEPEC K pa3MuHbIM cdepam NpodecCUOHATBLHOM NEeATeTbHOCTH, YMEHHUE COBEpINAaTh OCO3HAHHBIM BBHIOOp OymyIiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTB M CLIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO HA IPOTSKEHUU BCEU KU3HH;

7) IKOJIOTrHYeCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH 1eIecCO00pa3HOe OTHOIICHHUE K MPUPOAE KaK UICTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS YKOJOTHYECKON KYJIbTYPhI: IPHOOPETEHHE OIBITA TJIAHUPOBAHUS TIOCTYIKOB M OLIEHKH UX BO3MOYKHBIX
MOCJIEJICTBUM JIJIs1 OKPYXKAIOILEH Cpeibl;

OCO3HaHMe ra00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U yTel UX pPelIeHHUs;
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CIIOCOOHOCTh HCHOJIBb30BaTh NPUOOpETacMble IMPU H3YyUYEHUU OMOJOTMM 3HAHUS M YMEHHUS IPU PEUICHUH MpodieMm,
CBA3aHHBIX C PAalMOHAIBHBIM MPUPOAOINOIb30BAHUEM (COOJIIOICHHE MPAaBWJI IOBEIEHUS B IPUPOJIC, HANpPaBICHHBIX Ha
COXpaHEHHE PABHOBECHUS B IKOCHCTEMAX, OXpaHy BHJIOB, SKOCHUCTEM, OMOC]ephl);

AKTUBHOE HENPUATHE JEHUCTBUM, IPUHOCAIIMX Bpel OKPYKAIOLIEH NPUPOJHOM Cpene, yMEHHE IPOTHO3UPOBATh
HEOJAaronpUsTHBIE KOJIOTMYECKHE MTOCIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U IPEAOTBPAILATh UX;

HAJIMYMAE Pa3BUTOrO DSKOJOTMYECKOIO0 MBINUICHMS, 3KOJOTHYECKOW KYJBTYpBI, OIBITA JAESITEIBHOCTH HKOJIOTHYECKOU
HAIIPAaBJICHHOCTH, YMEHUS pPYKOBOJICTBOBATHCS HMHM B II03HABATEIIBHOW, KOMMYHHUKAaTMBHOM M COLMAIBHOW IIPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN AECATEIBHOCTH HKOJIOTHUECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCT MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Da3BUTUS HayKHM U OOILIECTBEHHOM
MPAKTUKH, OCHOBAHHOI'O HA JIUAJIOre KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPLIEHCTBOBAHUE SI3BIKOBOM M YUTATENBCKOW KYJIBTYPBhl KaK CPEICTBA B3aUMOACHCTBUS MEXAY JIIOAbBMU U NO3HAHUS
MHpA;

NOHMMaHUe CHEeU(PUKN OMOJIOTHH KaK HayKH, OCO3HaHMs €€ poju B GOPMUPOBAHUHU PALIMOHAIBHOIO HAYYHOTO MBIIIJICHHUS,
CO3/IaHMHU LIEJIOCTHOTO MpEeJCTaBIeHUsI 00 OKpY’KalollleM MHUpE Kak O €IMHCTBE MPUPOJbI, YeJIoBeKa U OOIIECTBa, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHUH Npo0JIeM COXPaHEHUS PUPOITHOTO PABHOBECHS;

yOEXJIEHHOCTh B 3HAYMMOCTH OWOJOTHHU [JIi COBPEMEHHOM LMBWIM3AIMU: OOECHEYeHUs] HOBOTO YPOBHS pa3BUTHUS
MEIUIMHBI, CO3/aHUE MEePCHEKTUBHBIX OMOTEXHOJOTHUI, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHS YEJIOBEUECTBA,
noucKa MyTed BbIXOJAAa W3 TIJI00ANbHBIX SKOJOTHYECKHX MpoOieM U obecredeHusl mepexoja K yCTOMYMBOMY PpPa3BUTHIO,
paloHaIbHOMY MCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOrMYECKUX 3HAHUM B IEJISIX TOBBIILIEHUS OOUIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, KaK COCTaBHOM 4acTu (PyHKIIMOHAIbHON TPaMOTHOCTH 00yYaromuxcsi, opMuUpyeMoi pu n3y4eHu OUOIOruH;

MOHMMAHHUE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HCIOJIb30BATh
MoJlydyaeMble 3HAHUS Ui aHau3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOLIEro MUpa M MPOUCXOSAIINX B HEM M3MEHEHHM, YMEHUE
JenaTb 0OOCHOBAHHbBIE 3AKIIOYEHUS HA OCHOBE HAay4HbIX ()AaKTOB U MMEIOUIMXCS JTaHHBIX C LIEJbI0 MOJYYEHHUS JOCTOBEPHBIX
BBIBO/JIOB;
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CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJI pPElICeHHUs NpoOJeM B pEajbHbIX MKU3HEHHBIX
CUTyalUsX;

OCO3HAHHE LIEHHOCTU HAYYHOM AECATEIBHOCTH, TOTOBHOCTD OCYILECTBIIAThH MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIBHOCTD
VHJABUAYAJIBHO U B IPYIIIE;

TOTOBHOCTb U CLIOCOOHOCTB K HEIPEPHIBHOMY O0pa30BaHUIO U CaMOOOPA30BAHMIO, K AKTUBHOMY IOJyYEHHUIO HOBBIX 3HaHUHN
110 OMOJIOTUHU B COOTBETCTBUH C )KM3HEHHBIMU IOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATDI

MertanpeameTHble pe3yibTaThl OCBOCHUS Y4e€OHOro mpeamera «bUOJIOTHS» BKIIOYAIOT: 3HAYUMBIE JJI (POPMUPOBAHUS
MHUPOBO33pEHUs O0YHAIOIINXCS MEKIUCUUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHBIE MOHATUSA, OTPAXKAIOUIUE LIETOCTHOCTh
HAay4YHOM KapTHHBI MUpa U CHeuu(HUKy METOJOB IO3HAHHUS, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHS,
SBJIEHUE, MPOIIECC, CUCTEMA, HAYUHBIN (paKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIIeI0BaHUE, HAOIIOICHNUE,
U3MEpEHHe, OKCIEPUMEHT U JIpyTue); YyHHUBEpcajbHble YyueOHble JeWCTBUS (TO3HABAaTENbHbIE, KOMMYHHKATHUBHBIC,
peryJsITUBHBIE), oOecneunBaroiire GopMupoBanue (PyHKIIMOHATLHONU IPAaMOTHOCTH M COIIMAILHON KOMITIETEHIIUN 00YUYaroIIuXCs;
CIIOCOOHOCTH 00YYaIOLIMXCSl UCIOIb30BaTh OCBOCHHBIE MEXIMCLUUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbBIE
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHOM MTPaKTHUKE.

B pesynbTaTe n3ydeHus OMOJIOTMH Ha ypOBHE CPEIHErO OO0IIero oOpa3oBaHus y oOywaromierocs OyayT chOpMHpPOBaHbI
M03HABaTEJIbHbIE YHUBEpPCAIbHbIE YUeOHbIE NEWCTBUS, KOMMYHUKAaTUBHbIE YHUBEpPCAIbHbIE yUeOHbIE EHCTBUS, PETYISTUBHbBIE
YHUBEpCalbHbI€ YUeOHbIE IEMCTBUS, COBMECTHAS AESATEIbHOCTb.

MeranpeaMeTHbIE PE3yIbTaThl OCBOCHHS MPOrPaMMBbl CPETHETO OOIIEro 00pa30BaHus JOJKHBI OTPAKATh:

OBiaieHue YHMBEPCAJBHBIMH Y4eOHbIMH MTO3HABATEIbHBIMH ACHCTBUSIMMU:

1) 6a30Bble JIOrHYeCKHe TeHCTBHUSA:

CaMOCTOSITENIbHO (POPMYITUPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pPACCMATPUBATH €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHain3a, CUHTE3a, CPAaBHEHUs, Kiaccudukanuu,
0000111eHHsT), PACKPBIBATh CMBICI OMOJOTMYECKUX TOHSTHM (BBLACNATh UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIUBATH CBSA3U C
JIPYTUMHU MOHSTUSIMH);
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OTIPENICIIATh LIeNN ACSITEIbHOCTH, 3a/1aBas apaMeTphbl U KPUTEPUHU UX JTIOCTHXKECHHS, COOTHOCUTD PE3yJIbTAaThl ICSATEILHOCTH
C TIOCTaBJICHHBIMHU 1IETISIMU;

HCITOJTh30BaTh OMOJIOTUYECKHE TIOHATUS JIJIs1 OOBSCHEHUS (DAKTOB M SBJICHUHN YKHUBOU MPUPOIBI;

CTPOUTH JIOTMUECKUE PACCYXKJICHHUS (MHIYKTUBHBIC, [EIyKTUBHBIE, [0 AaHAJIOTUHU), BBISBISATH 3aKOHOMEPHOCTH U
IIPOTHUBOPEUHS B paCCMaTPHUBAEMBIX SIBJICHUAX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIFOUCHUS,

MPUMEHSITh CXEMHO-MOJICTIbHBIE CPEJICTBA JIJIsi TPEJICTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHHH B H3y4aeMbIX
Ononornyecknx 00BEKTaxX, a TAKKE MPOTUBOPEUHIA PA3HOTO POJIA, BEIIBICHHBIX B PA3TUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCSl MAaTEPUATIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESITEILHOCTb, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB IIEJISIM, OLICHUBATh PUCKH IOCIEICTBUM
JEATEIBbHOCTH;

KOOPJAMHUPOBATH U BBITIOIHATH Pa0OTY B YCIOBUSIX PEaTbHOI0, BUPTYAJTIbHOTO K KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE HeiCTBUSA:

BJIQJIETh HAaBBIKAMH Y4eOHO-HCCIEAOBATEILCKOM M TMPOEKTHOM JEATEILHOCTH, HaBBIKAMU pa3pelIeHHs IpoOJieM,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY TOMCKY METOJIOB PEIICHHS MTPAKTHYSCKUX 3a7a4, TPUMEHECHHUIO Pa3IMUHBIX
METOJIOB TTO3HAHUSI;

HCIIOJIB30BaTh PA3JIUYHBIC BHUJIbI JCSITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETalliU, MTPeoOpa30oBaHUIO U
MIPUMEHECHUIO B YUEOHBIX CUTYAITUsIX, B TOM YHCIIC MPU CO3aHUU YICOHBIX U COITUATIbHBIX MPOSKTOR,;

dbopMUpOBaTh HAYYHBIN THUIT MBIIIUICHUS, BJIAJACTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH ITOHITHUSIMUA U METOJIaMH;

CTaBHUTh U (HOPMYJIMPOBATH COOCTBEHHBIEC 33/1aUl B 00pa30BaTECIIbHOM ICSITEILHOCTH M )KU3HCHHBIX CUTYaIIHIX;

BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATh 3ajJlayy, BBIJIBUTATh THUIIOTE3Y €€ PpEIICHHS, HAXOIUTh
apTyMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a]1aBaTh MapaMeTPhl U KPUTEPUH PEIICHHUS;

aHaJIM3UPOBaTh IMOJYYEHHbIE B XOJE€ pEIIeHUs 3aJauydl pe3yJbTaThl, KPUTUYECKH OIICHUBATh HMX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH 1IeJICHANPABICHHBIN MOUCK MTEPEHOCa CPECTB U CIIOCOOOB AEHCTBUS B TPOGECCUOHATIBHYIO CPEIY;
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yMETh IEPEHOCUTD 3HAHUS B TO3HABATEILHYIO U IPAKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00JacTel;

BBIIBUTATh HOBBIE HJIEH, MpejiaraTb OpUrHHAIbHbBIC TOIXO0bl U PEUICHHs, CTABUTh MPOOJIEMBI M 3aJaud, JOITYCKAOIINe
aNbTEPHATUBHBIC PEILICHHUS.

3) paboTa ¢ nunpopmanueii:

OpUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX MH(GOPMAIMK (TEKCTE y4eOHOTO MOCOOUs, HayYHO-TIOMYJISIPHON JUTEpaType,
OMOJIOTHYECKHUX CJOBapsAX M CHpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax daHHBIX, B VHTepHeTe), aHAIM3UpPOBaTh WH(GOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHS], KPHTHUECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HENTPOTUBOPEUHBOCTb;

(opMyIupOBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIE METOJbl IMPH IMOHCKE U 0TOOpe OHOoJOrM4eckor HH(pOpMaluH,
HE0OXOIUMOM I BBIIIOJHEHUS YUEOHBIX 3a]1a4;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, COBEpPLICHCTBOBATH KYJIbTYpPY
AKTUBHOTO MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAaJbHYIO (opMy mpeicTaBieHUs] Ouojoruueckoil uHbopmanuu (CxeMmbl, rpaduxu,
Auarpammbl, TaOJIHIIbI, PUCYHKH U JPYroe);

UCIOJIb30BaTh HAYyUHBIN SI3bIK B KQUE€CTBE CPEACTBA MpHU paboTe ¢ OMOIOrHuecKoi nHpopMalue: IPUMEHITh XUMUYECKUE,
¢u3nueckue M MaTeMaTUYEeCKME 3HAKM M CHUMBOJBL, (QopMynbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh U
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATJISAIHOCTH;

BJIa/IeTh HaBbIKaMU paclo3HaBaHUs U 3alIUThl HH(pOpMaLy, HHPOPMALIMOHHON 0€30MMaCHOCTH JIUYHOCTH.

OBiaeHue YHMBEPCAJbLHBIMM KOMMYHMKATHBHBIMH J1CHCTBUAMM:

1) oO1ienme:

OCYLIECTBJISATh KOMMYHUKAIIMK BO BCeX cdepax >KU3HHU, aKTUBHO Y4YacTBOBAaTh B JUAJOre WJIM JUCKYCCHUU O CYUIECTBY
oOcyxm1aeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIMPOCHI, BHICKA3BIBATh CY)K/IECHUSI OTHOCUTEIBHO BBIMIOJHEHUS MpeJiaraeMoi 3aaauu,
YUYHUTBIBATh HHTEPECHI U COINIACOBAHHOCTh NO3ULUI APYTMX YYACTHUKOB THAJIOTA WU JUCKYCCHH);

pacrno3HaBaTh HeBepOabHbIE CPECTBA OOUICHMSI, TOHUMATh 3HAYEHHE COI[MAIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS
KOH(DJIUKTHBIX CUTYalMi, YMETh CMATYaTh KOH(PJIUKTHI U BECTH IEPETOBOPHI;
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BJIAJIETh PA3IMYHBIMU CIOCOOAMHM OOINCHUS W B3aUMOJCHCTBUS, IMOHUMAaTh HAMEPEHHUsA IPYTUX JIIOJACH, MPOSBIISThH
YBaKUTEIHLHOE OTHOIICHHUE K COOSCETHUKY M B KOPPEKTHOU (hopme hOpMyIHpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIOJIb30BAHUEM SI3IKOBBIX CPEJICTB.

2) coBMecTHas AeITeJIbHOCTD:

MOHUMATh W HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAWBHUAYyaJbHOH palbOThI IPH pPEHICHUHW OHOJOTHUYECKOM
po0JieMbl, 000CHOBBIBaTh HEOOXOUMOCTh MPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOJICUCTBHUS MPU PEIICHUN YICOHOM 3a1a4u;

BBIOMPATh TEMATUKy W METOJbI COBMECTHBIX NEUCTBHM C y4E€TOM OOIIMX WHTEPECOB W BO3MOXKHOCTEH KaKIOTO UJIeHA
KOJIJICKTHUBA;

IPUHUMATh LEJId COBMECTHOM JESITEIbHOCTH, OPraHW30BBIBATH W KOOPAWHUPOBATH JEUCTBUS 10 €€ JTOCTHIKECHUIO:
COCTaBJIATH IUIaH JICUCTBUM, pacIpeAesIsATh POJIU ¢ YIETOM MHEHUM YYACTHUKOB, 0OCYKaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMaH Il B OOIIHI pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

MpeiIaraTh HOBBIE MPOEKTHI, OLICHUBATh UJIEU C TTO3UIIMA HOBU3HBI, OPUTUHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3JIMYHBIX CUTYaIUAX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE,
OBITh MHUIINATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMU PEryJsiITUBHBIMU J€iiCTBUSIMM:

1) camoopranusanus:

HCTIOJB30BaTh OMOJIOTUYECKUE 3HAHUS JJ1sI BBISIBIICHUS TTPOOJIEM U UX PEIICHUS B )KU3HEHHBIX M YUEOHBIX CUTYaIlUsX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM IICJIICBBIC W CMBICIOBBIE YCTAaHOBKH B CBOUX JACHCTBHSX M IOCTYIKaX IT0
OTHOIIICHUIO K KUBOW MPUPOAE, CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYHKAIOIIMX;

CaMOCTOSITCJIbHO OCYIICCTBIIATh TO3HABATCIBHYIO JEATCIBHOCTh, BBISBISITH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIC 3a1a4M B 00pa30BaTEILHOMN ACATEILHOCTU U KU3HEHHBIX CUTYAIlUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IIJIaH PEIICHUs MPOOJIEMbI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEINOYTECHUM;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuupsTh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MIPEATOUTCHHUI;

JienaTh OCO3HAHHBINA BBIOOP, ApTyMEHTUPOBATH €70, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;
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OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO M TIPOSIBICHUIO HIUPOKOM 3PYIUIIMU B Pa3HBIX O0JIACTSAX 3HAHHM, MOCTOSHHO MOBBIIIATH
CBOI1 00pa3oBaTeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPO.Ib:

JABaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTHUBHI B JIEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIa/ICTh HABBIKAMM TI03HABATEIHLHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX IEUCTBUI U MBICIHUTEIIBHBIX MPOIECCOB, UX
pE3yJIbTaTOB U OCHOBAHUM, UCTIOIB30BATh MPUEMBI peIICKCHH JIJIsl OLIEHKU CUTYallld, BRIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS MO UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX [IPY aHAJIU3€ PE3YNIbTATOB JEATEIbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPHU aHAJIM3€E PE3YJIbTaTOB IEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JIPYTOro YeJIoBeKa.

HPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3yabTaThl OCBOCHMS COJEp)KaHUs ydyeOHoro mpeamera «buonorus»y Ha yrioyOIEHHOM ypOBHE
OpUEHTHUPOBaHbl Ha obecredeHue NpopuIbHOrO 00yueHus oOydyaromuxcs Ouosnoruv. OHU BKIIIOYAIOT: CcHELU(pUYECKUEe A
OMOJIOTMM HAay4yHbI€ 3HAHUS, YMEHMSI U CIIOCOOBI JEWCTBUN 1O OCBOCHMIO, MHTEPIPETALNUN U NMPEeoOpa30BaHUIO 3HAHUM, BUIbI
JESITEIbHOCTU MO TOJYYEHHIO HOBBIX 3HAHMNA M UX MPUMEHEHUIO B PA3IMYHBIX Y4E€OHBIX, a TaKXKe B peajbHbIX >KU3HEHHBIX
cutyanusx. [IpeameTHsie pe3ynbTaTsl IPEICTABICHBI M0 FOJIaM U3YUYEHUS.

IIpenMeTHbIe pe3ysbTaThl OCBOECHUS yueOHOro npenmMera «buonorus» B 10 knacce n0NKHbI OTpaXxaTh:

c(hOpMHUPOBAHHOCTh 3HAHUWA O MECTE W POJU OMOJOTMU B CUCTEME €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU E€CTECTBEHHO-
HAy4YHOM KapTHUHBI MHpA, B TO3HAHUH 3aKOHOB MPUPOJbI M PEIICHUHU MPOOJIeM palOHAIBHOIO IPUPOIOTIONb30BAHMS, O BKIIAJE
POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTHY;

BJIQJICHUE CUCTEMON OHMOJIOTMYECKMX 3HAaHUW, KOTOpas BKJIOYAET: OCHOBOIMOJIArarolue OWOJIOTMYEeCKUE TEPMHUHBI U
MOHATUSL (KU3Hb, KJIETKa, OpPraHu3M, METa0O0JM3M, TOMEOCTa3, CaMOPEryslusi, CaMOBOCIPOU3BEIAEHUE, HACIEICTBEHHOCTb,
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W3MEHYUBOCTh, POCT M pa3BUTHEC), Ouojornmueckue Teopum (kimerouHas Teopust T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasl Teopus HaciieacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoa — o neHTpax MHOrooOpasusi 1 IpOUCXO0KICHUS
KYJbTYPHBIX PACTEHUI), 3aKOHBI (€IMHO0Opa3Us MOTOMKOB MEPBOTO MOKOJIEHUS, PACHICIIIICHUS, YUCTOTHI TaMET, HE3aBUCUMOTO
HacnenoBanus ['. MeHnpaensi, TOMOJIOTMYECKHX pPSJIOB B HacleAcTBeHHOM wu3MeHunBoctd H. W. BaBuioBa), OpUHIUIIBI
(KOMILJIEMEHTapHOCTH ),

BJIa/ICHUE OCHOBHBIMU METOJIAMU HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTMYECKUX UCCIIEI0BAHUSIX KUBBIX 0OBEKTOB
(onucanue, U3MEpeHue, HaOII0ICHUE, SKCIIEPUMEHT);

YMEHHME BBIJICIATh CYILIECTBEHHBIE TMPU3HAKU: BUPYCOB, KIETOK TMPOKAPUOT W OYKAPHUOT, OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OPTaHHU3MOB, B TOM YHCIie OaKTepuii, TpuOOB, paCTEHUI, >)KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM
OpraHOB PacTEHHUI, KUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEIEATEIIBHOCTH, MPOTEKAIOIUX B OPraHU3MaxX PaCTEHUMN, KUBOTHBIX
U YeJIoBeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa BEIIECTB (METab0IM3M), IPEBPAILCHUS SHEPTUH, OpPOKEHUs, aBTOTPO(YHOTO U
reTeporpoHOro TUMOB MNUTaHUS, (OTOCMHTE3a W XEMOCHUHTE3a, MMUTO3a, MeHo3a, TraMeToreHesa, >MOPHOreHesa,
MOCTAMOPUOHATIBLHOTO PAa3BUTHS, PA3MHOXKEHUSI, UHIUBUIYJIbBHOTO PAa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, CKYCCTBEHHOTO 0TOOPa;

yMEHUE yCTaHABIMBATh B3aWUMOCBSI3M MEXK/y OpPraHOMIaMH KJIETKU U UX (QYHKIIMAMH, CTPOCHUEM KIIETOK Pa3HBIX TKaHEH U
UX (QYHKIUAMH, MEXIY OpraHaMM M CHUCTEMaMH OpPTraHOB Yy PACTCHMM, JKMBOTHBIX M YEJIOBEKAa U UX (DYHKIHUSIMHU, MEXKITY
CHUCTEMaMHU OPraHoOB U MX (YHKIMSMU, MEXIY dTanaMu oOMEHa BEIIECTB, dTallaMu KJIETOYHOIO ITUKJIA M KU3HEHHBIX IUKJIOB
OpraHU3MOB, dTallaMU AYMOPUOHATBLHOTO PAa3BUTHU S, TEHOTUIIOM U (PEHOTHUTIOM, (PEHOTUTIOM U (haKTOpaMu CpeJibl OOUTAHUS;

YMEHHUE BBISIBISATh OTJIMYUTEIbHBIE IPU3HAKU KUBBIX CUCTEM, B TOM YMCII€ PACTEHUM, ’KUBOTHBIX U YEJIOBEKA;

yMEHUE HMCTOIb30BaTh COOTBETCTBYIOIINE apTYMEHThI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY JIJISl JOKA3aTebCTBA
POJICTBAa OPTaHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIII;

yMEHHUE pemiaTh OWOJOTHYeCKHEe 3a7adM, BBIABIATh MPUUYUHHO-CIICIICTBEHHBIE CBSI3M MEXKJY HCCIEIYEeMbIMU
OMOJIOTUYECKUMH MPOIECCAMU U SIBICHUSIMU, JIEJIaTh BHIBOJIBI U POTHO3BI HA OCHOBAHUU TMOJTYYEHHBIX PE3yJIbTATOB;

YMEHUE BBITIOJHATH TA0OPATOPHBIE U MPAKTHIECKUE PAOOTHI, COOI0IATh MpaBUiia TP padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM
000opyIoBaHUEM;
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yYMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPSATh MX HSKCIEPUMEHTAIBLHBIMU CpEACTBaMU, (GOPMYIUPYs UEiIb HCCIEIOBaHUS,
aHAJIM3UPOBATh MOJYUYEHHBIE PE3YJIbTATHI U 1€J1aTh BHIBOJBL;

YMEHHUE Y4YacTBOBaTh B y4€OHO-HCCIIEOBATENbCKON padoTe M0 OMOJIOTHH, PKOJIOTHMH U MEAUIMHE, MPOBOJAUMON Ha 0aze
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATh MOTYUYCHHbIE Pe3yIbTaThl HA YICHUYECKUX KOH(DEPEHITHIX;

yMEHUE OLICHUBATh ATUYECKUE aCMEKThl COBPEMEHHBIX MCCIIEIOBAHUN B 00JaCTU OMOJIOTMM U MEIULUHBI (KJIOHUPOBAHUE,
HCKYCCTBEHHOE OIIOIOTBOPEHUE, HAMPABIEHHOE U3MEHEHHE TeHOMA U CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBINA BBIOOpP Oyaymiel mpodecCHOHATBHOU AESITEIbHOCTH B 00J1acTH OMOJIOTHH, METUITUHBI,
OMOTEXHOJIOTHMH, BETEPUHAPHUH, CEIBCKOrO XO35AWCTBA, MUIIEBON MPOMBIIUIIEHHOCTH, YrayOJsTh MO3HABATEIbHBIA HHTEpEC,
HaAIPaBJICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH NpodecCuu M MNPOJOJLKEHUE OHOJIOrMYECKOro OOpa3oBaHMs B
OpraHM3alMsIX CpeIHEro NpoheCCUOHAIBLHOTO U BBICILIET0 00pa30BaHMUsL.

[IpenmeTHbIe pe3ysbTaThl OCBOECHUS yueOHOro npenmMera «buonorus» B 11 knacce nOIXKHBI OTpaXxaTh:

c(hOpMHUPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B (DOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B MO3HAHUM 3aKOHOB MPHUPOJIbI U PEHICHUH 3KOJOTMYECKHUX MpOOJIEM YeloBeuecTBa, a
TaK)X€ B PELIEHUH BOIPOCOB PALMOHAIBHOTO MPUPOJONOIb30BaHMs, U B (POPMUPOBAHUM LIEHHOCTHOIO OTHOIIEHUS K MPHUPOJE,
0OIIIECTBY, YETIOBEKY, O BKJIAJI€ POCCUMCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY;

YMEHUE BIAJETh CHCTEMOW OHMOJIOTMUECKUX 3HAHWM, KOTOpas BKIIOYAET ONpEJEIeHUs M TMOHHMAaHHE CYIIHOCTU
OCHOBOIIOJIATAOIMKUX OMOJIOTMUYECKMX TEPMHUHOB M TOHATHM (BUA, 3KocucTema, Ouocdepa), OHOJOTMYECKHE TEOPUHU
(aBomronmonHas teopust Y. JlapBuHa, cuHTETHYECKast TeopHs sBoitonn), yueHus (A. H. CeBeprioBa — 0 myTsIX U HanpaBiIeHUSIX
sBommoruu, B.U. Bepuanckoro — o 6uocdepe), 3akonsl (renernueckoro paBHosecus Jxx. Xapau u B. BaitnOepra, 3aposbiieBoro
cxoactBa K. M. bopa), npaBuna (Mmuaumyma FO. JInOuxa, sKOJIOTHYECKON MUpaMHJIbI YHEPTHH), TUTIOTE3bl (TUIIOTE3a «MHPA
PHK» V. I'unGepta);

yMEHUE BIAJETh OCHOBHBIMU METOJAMU HAY4YHOI'O MO3HAHUS, UCIOJIb3yEMbIMU B OMOJIOTMYECKUX HCCIEAOBAHUSIX JKUBBIX
OOBEKTOB U 3KOCUCTEM (OIMHUCaHuE, U3MEpEHHNe, HaOII0JeHHEe, SKCIIEPUMEHT), CIOcO0aMH BBISIBJICHHS U OILICHKH aHTPOIMOTEHHBIX
W3MEHECHUN B MPUPO/IC;

YMEHHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKW: BHUJAOB, OHMOTEOIIEHO30B, JKOCHUCTEM U OHocdepsl, CTaOMIU3UPYIOIIETO,
JBWKYILETO U Pa3pbIBAIOLIEr0 €CTECTBEHHOTO OTOOpa, ajuIoNaTpUYeCKOro W CUMIATPUYECKOr0 BUAO0OpAa30BaHUS, BIUSHUS
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IABMOKYLIMX CHUJI HBOJIIOLMKM Ha TeHOMOHJ MOMYJSLHMU, MPUCIOCOOJEHHOCTH OPraHU3MOB K Cpele OOUTaHMs, YepelOBaHUS
HaIlpaBJIEHUI 3BOJIIOLIMH, KPYTOBOPOTA BEIIECTB M MIOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YyCTaHaBJIMBAaTh B3aUMOCBS3M MEXJIy NpPOLECCaMH SBOJIOUMH, JBWKYIIMMU CHJIAMH AaHTPOIOreHe3a,
KOMIIOHEHTaMH PA3JIMYHBIX 3KOCUCTEM H MPUCTIOCOOIECHUSIMU K HUIM OPTaHU3MOB;

YMEHHME BBISBISTh OTJIMYUTEIbHBIC TPU3HAKH JKUBBIX CHUCTEM, IPHUCIOCOOJIEHHOCTh BMJIOB K Cpele OOUTaHus,
a0MOTHMYECKMX U OMOTUYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aHUMOCBSI3€il OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOTEHHBIX
M3MEHEHHUM B DKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOUIUE APIYMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY AJI JOKa3aTeIbCTBA
POJICTBA OPTaHMU3MOB PAa3HBIX CUCTEMAaTUYECKHUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpPE/bl OOUTAHUS, €AMHCTBA YEJIOBEYECKUX
pac, HeOOXOJIMMOCTH COXPaHEHHUsI MHOT000pa3usi BUAOB U HKOCUCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MTPUPO/IBI U YEIOBEUYECTBA;

YMEHHME pellaTh OHOJOTMYECKHE 33Jayd, BBISIBIATH I[PUUYUHHO-CIEJACTBEHHBIE CBA3M MEXKIY HCCIEAYEMBbIMU
OMOJIOTUYECKUMHU MPOLECCAMU U SIBIIEHUSIMH, JI€J1aTh BBIBOJbI U MPOTHO3bI HA OCHOBAHUH IMOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBINIOJIHATH JA0OPATOPHBIE U MPAKTUUYECKUE PAOOThI, COOJIIOIATh MPaBUiia IpH padoTe ¢ y4eOHBIM U JIa0OPATOPHBIM
00opyI0BaHUEM;

YMEHHME BBIIBUTaTh TUIOTE3bl, MPOBEPATh MX 3KCIEPUMEHTAIbHBIMU CpEeACTBaMH, (OPMYJIMPYs LENb HCCIIEJOBaHMS,
aHAJIU3UPOBATh MOJYUYEHHBIE PE3YJIbTAThI U JIEJaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B y4€OHO-HMCCIIEOBATENbCKON paboTe Mo OMOJIOTMH, YKOJIOTHMU U MEAUIMHE, MPOBOJAUMON Ha 0aze
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATH MOJYyYEHHbIE PE3YJIbTaThl HA YYEHUUECKUX KOH(PEpEeHIUsX;

YMEHHME OLICHUBATh TUIIOTE3bl MU TEOPUU O MPOUCXOKJIECHUHU >KU3HHU, YEJOBEKa M YEJIOBEUYECKHX pac, O NpUUYUHAX,
MOCJIEJICTBUSIX U CIIOCO0aX MPE0TBpaIlleHUs I00ATbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBINA BBIOODP OyayIiei npodeccnoHaabHOM ASSITEILHOCTH B 001aCTH OMOJIOTHH, YKOJIOTHH,
MIPUPOIOTIOIH30BAHUS, METUIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHUH, CEITHCKOTO X035HCTBA, TTUIIEBOI
MIPOMBITIUICHHOCTH, YTTyOJISTh TI03HABATEILHBIN HHTEPEC, HAIIPABJICHHBIN HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH Mpodeccun
Y TIPOJIOJIKEHNE OMOJIOTHYECKOro 00pa3oBaHus B OpraHU3aIUsAX CPeAHETo MPodheCCUOHATIBHOTO U BBICIIET0 00pa30BaHUsI.
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3. TemaTnueckoe IJIAHKPOBAHME

10 kaacc
No | Tema, pazgen KomunuectB | Kontpons | IIpoek | JI/p | Meroast u hopmsr Peanuzanus DJIEKTPOHHBIE
Kypca 0 4acoB -HbIE -Tbl OpraHu3aIy 00yUYCHHUS. BOCHUTATENHHOTO | (1M(pOBBIC)OOpa3OBATEIHH
paboThI XapakTepucTuKa JesITeIbHOCTH | MOTEHIMalIa BI€ PECYPChI
00yJaromuxcs.
1 buonorusa xak 2 0 PackpeiBath coneprkanue [ToOyxnenue bubnuotexa [JOK
HayKa TEPMHHOB W TIOHATHI: HAYYHOE | O0YyYaroIuXcs https://m.edsoo.ru
MHPOBO33pEHUE, HAYYHAS co0iroaaTh Ha
KapTUHA MHUPA, HAYYHBIH METO/I, | YPOKE
TUIO0TEe3a, TEOPUS, METObI OOLIeNPUHSATHIE
HCCIIEIOBaHUS. HOPMBI
XapakTepu3oBaTh OMOJIOTHIO MOBE/ICHUS,

KaK KOMIUIEKCHYIO HAyKy, €€
MECTO U POJIb CPEAU IPYTHX
€CTECTBCHHBIX HayK.
O1leHuBaThL BKJIag
OTCUYECTBCHHBIX YUEHBIX

B pa3BUTHE OMOJIOTHH.
OrneHuBaTh poib
OMOJOTUYECKUX OTKPBITHIA

Y COBPEMEHHBIX MCCIICOBAHMIMA
B Pa3BUTUHU HAYKH

Y IPAKTHYECKOH IeATEITHbHOCTH
JIIOCH.

[lepeuncnsts npodeccuu,
CBSI3aHHBIE C COBPEMEHHOM
OuoJIorueH.

[IpuBOIUTE PUMEPHI
MIPAKTUIECKOTO UCIIOJIb30BaAHUS
JIOCTHKEHHMI OMOJIOTHUU

B MEIHUIIUHE, CETLCKOM
XO03SIIICTBE, MPOMBIIIIIEHHOCTH

npaBujia OOIICHUS
CO CTapIIUMH
(menaroru4eckum
¥ paOOTHHUKAMN)
Y CBEpCTHUKAMU
(oOyuarorumucs),
TPUHIIMITBI
yaeOHoU
JIVCIIATUTHHBI

"
CaMOOpTaHU3aAIIH

b

IIPUMEHEHHE Ha
ypoke
UHTCPAKTUBHBIX
¢dopmM paboThI C
00yJaroIuMuCs.
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U OXpaHe IPUPOBLI

Kusnie
CHUCTEMBI U UX
H3y4YeHue

PackpsiBath conepxanue
TEPMUHOB U MOHATHI: )KUBast
CUCTEMA, DJIEMEHT, [TOJCUCTEMA,
CTPYKTYypa; OTKPBITOCTb,
BBICOKAsl yIIOPSII0YEHHOCTb,
yIPpaBIIsieMOCTb,
HMEPapXUYHOCTb.
XapakTepus3oBaTb CTPYKTYpPY
U CBOMCTBA KUBBIX CUCTEM,
OTJIMYMSI XUMHYECKOI'O COCTaBa
00BEKTOB KUBOW M HEKUBOM
MIPUPO/IBI, OOIIHUN TTPHHIIATT
KJIETOYHOW OpraHu3anuu
YKUBBIX CUCTEM.

CpaBHuBaTh OOMEHHBIC
MPOLECCHI B HEXKUBOW U JKUBOM
MIPUPOJIE; PACKPBIBATH CMBICI
peakiuii MmeTaboau3ma.
OOBACHATH MEXaHU3MBI
CaMOPETYJISILIMU KUBBIX CUCTEM
Pa3IMYHOIO UEPAPXUUYECKOTO
YPOBHS; pacKpbIBaTh CYTh
MIPUHIHUIIOB MOJIOXKUTEIBHOU

U OTpULIATENbHOM 00paTHOM
CBSI3H.

AHanmM3upoBaTh CBOMCTBA
CaMOBOCITPOU3BENIEHNUS, POCTa
Y Pa3BUTHUS OPTaHHU3MOB
PackpeiBaTh conepxanue
TEPMHHOB U TIOHATUN: 0OMEH
BELIECTB U NIPEBPALLEHUE
SHEpPruwy,
CaMOBOCIIPOU3BENICHUE,

[IpuBneuenue
BHUMAaHUS
o0ydJaromuxcs K
LIEHHOCTHOMY
aCTeKTy
M3y4aeMbIX

Ha ypoKax
SIBJICHU
TpyIIOBOMH
paboThI WK
paboThI

B T1apax, KOTOPbIE
ydar
o0yyJaronmxcs
KOMAaHTHON
pabote u
B3aUMOJICHCTBHUIO
C IpyruMu
00y4aroIuMucs.

bu6nmoreka [IOK
https://m.edsoo.ru
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caMOperyJisiiysl, pa3BUTHE,
XKHU3Hb, HAYYHbIN (DAKT,
HAy4HBII MeTOI, podiiema,
TUIIOTE3a, TEOPHS, IPaBUIIO,
3aKOH.

[lepeuncnars npu3HaKku
YKUBOTO.

XapakTepru3oBaTh OCHOBHBIC
YPOBHU OpraHU3alMH KUBBIX
CUCTEM U METOJIbI
OMOJIOTUYECKUX MCCIIEIOBAHUH.
OnuceIBaTh 0COOEHHOCTH,
XapakTepHbIE AJIs1 KaXKA0Ir0
YPOBHS OpraHU3al1H KUBOTO.
Ha3piBaTh Hayku, uzyqaroniue
JKUBBIE CUCTEMBI Ha Pa3HbIX
YPOBHSX OpraHU3alNH.
CpaBHuBaTh MeX]1y cOO0MH
YKUBBIE CUCTEMBI Pa3HBIX
YPOBHEN OpraHu3aluu

U IPOUCXOASIINE B HUX
MIPOLIECCHI.

[Toka3seiBaTh pOJIB TUIOTES

U Teopuil B pOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHON KapTHUHBI
Mupa

buonorus
KJIETKHA

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHH: KJIETKa,
OpTaHeJUTbI, 3YKapHOTHI,
MIPOKAPUOTHI, BUPYCHI,
IUTOJIOTHS (KIETOTHAS
OHOJIOTHS ), KIIETOUHAS TEOPHUSL.
XapakTepru30BaTh OCHOBHbBIE
9Tanbl Pa3BUTHS IIUTOJOTHH KaK

[IpuBneyenuro
BHUMAaHHUS K
o0OcyxaaemMoil Ha
ypoKe
nHpopmanuu,
aKTUBU3ALMU UX
IT03HABATEIbHOU
JIESITENIBHOCTH,

bubmnoreka IIOK
https://m.edsoo.ru
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HayKu U €€ 0OpMIICHHE

B KJIETOYHYO OMOJIOTHIO.
ITokaspiBaTh BKJIAJ yYEHBIX-
OMOJIOTrOB B U3y4YEHUE
KJIETOYHOT'O CTPOEHUS
OpPraHU3MOB.

[TepeunciiaTe OCHOBHBIE
II0JIO’KEHHUS KIIETOYHOU TEOpuH,
OOBSICHATH €€ POJIb

B ()OPMUPOBAHUU €CTECTBEHHO-
Hay4YHOW KapTHHBI MUpA.
IIpuBoaUTE HOKA3aTENBCTBA
POJICTBA OPTaHU3MOB

C MCII0JIb30BaHUEM IOJIOKECHUM
KJIETOYHOW TEOPUHU
PackpeiBath conepxanue
TEPMUHOB U IIOHATHI:
MUKPOCKOIIUPOBAHHUE,
MIPUTOTOBJIEHUE CPE3OB,
muddepeHmaibHOe
OKpallluBaHue, XpoMaTorpadus,
a51eKTpohopes, METOT MEUEHBIX
aTOMOB, IIEHTpU(YTUPOBAHUE,
METOJI KyJIbTYPbI KIETOK

¥ TKaHEel, METOJI
pexombuHanTHBIX JTHK.
XapakTepu30BaTh OCHOBHbBIE
METO/Ibl U3yUEHUS )KUBON
MIPUPOJBI.

I'oTOBUTH BpEMEHHBIE
MHUKpOTpenaparsl,
paccMaTpuBaTh UX B CBETOBOU
MHUKPOCKOII U JieJIaTh ONKCaHUE.
OOBsCHATH U COOIONATD

MIPUMECHEHHE Ha
ypOKe
HHTCPAKTUBHBIX
(hopm paboThI ¢
00ydaronuMucs.
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IpaBHJia TCXHUKHU
MUKPOCKOITMPOBAHUS

XuMuyeckas
OpraHu3aus
KJIETKHA

10

PackpsiBath conepxanue
TEPMHUHOB U TIOHSATHUH:
3JIEMEHTHI-OMOTeHBI, JTUIOJb,
BOJIOPOJIHAS CBSI3b,
THIPOGUITBHOCTS,
ruapodoOHOCTD, TYProp,
MUHEpaJIbHbIEC BEIIECTBA,
OydepHbie CUCTEMbI, aHUOHBI,
KaTHOHBI.

[lepeuncnsats ocoOeHHOCTH
XHUMHAYECKOTO COCTaBA KIIETKH.
Pa3znuyath Makpo-, MUKpO-

U YIBTPAMHKPOIJIEMEHTHI,
BXOJIAIIIUE B COCTAaB KUBOTO
U UX POJIb B OPTaHU3ME.
XapakTepus3oBaTh CTPOCHUE
Y CBOMCTBA BOJIBI; OOBSCHSTH
MPUYUHBI €€ 0COOBIX CBOMCTB
1 (YyHKIUU B KIIETKE.
IToka3pIBaTh poJib KATHOHOB
Y aHUOHOB B 00ecrieueHnn
MIPOLIECCOB JKU3HEAEATEIbHOCTH
(ocMoperysus, co3aHue
MeMOpaHHOTO MOTEHLKAIA,
peryssust paboTsl OEIKOB),
paboTbI Oy(pepHBIX CUCTEM.
VYcraHaBnMBaTh B3aMMOCBSI3b
CTpOeHUs U (PyHKIMH
HEOPTaHUYECKUX BEIIECTB
KJeTku PackpbiBaTh
coJiepKaHne TEPMHHOB

U TIOHSATHIA: MOHOMEpBHI,

[IpuBneyenue
BHUMAaHUS
oOydaromuxcst K
LEHHOCTHOMY
aCIIeKTy
U3Yy4aeMbIX

Ha ypOKax
SIBJICHUM.

Hrpossie hopmbl
o0yueHus u
pa3BUTHSL.

bubnunoreka LIOK
https://m.edsoo.ru
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MOJTUMEpHI, O€I0K (TIPOTEnH),
NEeNTH], aMUHOKUCIIOTa,
MENTHHAS CBA3b, MOJIUIETITHI,
JieHaTypalus; peHaTypauus,
rioOynsipHble U GUOPHILUIAPHBIC
OCJIKHU, TIPUOHBI.
Xapaktepu3oBaTh OCJIKH, UX
CTPYKTYPHYIO OpraHU3aLHIo

1 QYHKUIUU (CTPYKTYpHAs,
JHepreTuyecKas, CUrHajbHasl,
perysTOpHas, ABUTaTeIbHAS,
3aImuTHAs, PepMEHTaTHBHAS).
Ha3piBaTh XuMH4ecKre OCHOBBI
(bopMH- pOBaHUS CTPYKTYP
OEIKOBOI MOJIEKY- JIbl.
[TpuBoaUTE pUMEpPHI
(uOPMILISPHBIX, TIIO0YIISIPHBIX
OENKOoB.

BEINONHATE Ka4eCTBEHHBIE
peakiuu Ha OOHapyXeHue
OEJIKOB B KJIETKE; OOBSICHATE
MOJTyYSHHBIE PE3YJIbTATHI
PackpsiBath conepxanue
TEPMUHOB U TIOHSATHIA:
YTIIEBOIbI, MOHOCAXaPH/IBI,
JFCaxapy/ibl, OJTUTOCaxapuabl,
TIOJTMCA- XapH/Ibl, TIFOKO3a,
pubo3a, ne3okcupu- 603a,
JaKTO3a, MaTbTO3a, caxapo3a,
KpaxMaJl, TJIMKOTeH,
LEJITH0JI03A.
KnaccuduupoBats yriaeBoabt
M0 CTPOCHHUIO U TIEPEUUCIISATH
uX QYHKIHH.
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[IpuBOUTE IPUMEPHI
Pa3JINYHBIX YTIIEBOJOB
(MoOHOCaxapuI0B, TUCAXaPUJIOB,
OJINTOCaxXapHu0B,
nosiucaxapuaon) PackpeiBarsb
coJiepKaHuEe TEPMUHOB

Y TIOHSATUM: JTUTTUABL,
TpUTIIULEPUIbI, hochomumuabl,
BOCKH, CTEPOM/IBI,
JIMTIONPOTEUHBI, TTTUKOIUIUABIL.
KnaccugunupoBars 1unusl no
CTPOEHHUIO; XapaKTEPU30BaTh UX
byHKIIUN

PackpsiBath conepxkanue
TEPMUHOB U IIOHATHI:
N€30KCUPUOOHYKIIENHOBAS
kucnora (JJHK),
pUOOHYKIIEMHOBAsI KUCIIOTa
(PHK), HykneoTu, HyKJI€o3u 1,
a30THCTHIE OCHOBAHMSI, aJICHHH,
TyaHWH, IUTO3UH, TUMHH,
ypaluui, KOMILIEMEHTAapHbIE
OCHOBaHUS,
aneHosuHTpudocoar (ATD),
MaKpO3pruyecKkas cBssb,
CEKBEHHPOBAHME, TCHOMUKA,
TPAHCKPUIITOMHUKA,
MIPOTEOMHMKA. XapaKTEPU30BaTh,
OIMCHIBATh U CXEMaTHYECKH
n300pakaTh CTPOCHHE HYKJIEO-
tuna JJHK u nBoiiHOM cimpanu
JIHK, cexBenupoBanue JIHK.
OmnuceIBaTh MpoIece
permkauuu JIHK B kietke
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Y Ha3bIBaTh €0 OMOJIOTUYECKOE
3HauYCHUE.

XapakTepu3oBaTh QYHKIUU
JIHK.

Pasnuuats cTpykrypy

u pyukuu PHK. OnuceiBath
IIPOLIECC TPAHCKPUIILIUH.
CpaBHUBaTh HYKJIEHHOBBIE
kucinotsl (JJHK u PHK).
XapakTepru3oBaTh 0COOCHHOCTH
crpoenus u pyHkn ATO.
DopMynupOBaTh U OOBICHSTH
MIPUHLIMIT KOMILJIEMEHTapHOCTU
u nipaBuiio Yapradda
PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
MO/IETUPOBAHUE,
KOMIIBIOTEPHBIN AU3aiiH.
[lepeuuncnsTh nepcrneKTUBHBIE
HaIpaBJICHUs HAYYHBIX
HCCIEA0BaHUM B CTPYKTYpPHOMR
OMOJIOTUH, PACKPBIBATH X
3HAYEHUE JIJIS1 MEIULIUHBI

U CEJIbCKOTO XO3s5I1CTBa

Crtpoenue u PackpsiBath conepxanue [IpuBneuenune bubmmnoreka HOK
byHKIMM TEPMUHOB U TIOHATHMN: BHUMAaHUs https://m.edsoo.ru
KJIETKU MIPOKapHOTHYECKas KIIETKa, o0ydJaromuxcs K

KJIETOYHasl CTEHKA, MypEUH, LEHHOCTHOMY

(boTocuHTETHYECKNE acIeKTy

MeMOpaHsl, (hIareuIuH. U3y4aeMbIX

XapaxTepu3oBaTh HopMy H Ha ypoKax

pa3Mepbl IPOKAPUOTUUECKUX SIBJICHUI.

KJIETOK; QYHKIIUN

TeHETUYECKOro anmnapara [Tonoop
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npokapuot. OnuceBaTh
MpoLIecC CIOPO0Opa3OBaHus,
OTMEYaTh €ro 3HaUYEHUe s
BBDKHMBaHUS OakTepuil nmpu
YXYALICHUH YCIOBUN
CYILIECTBOBAHHSI.

OnuceiBaTh pa3MHOKEHUE
npokapuoT. OLeHuBaTh MECTO
U pOJIb IPOKAPUOT

B OHOLIEHO3aX

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
Ia3Marrudeckas MeMopaHa
(Tutazmanemma), JKUJIKOCTHO-
MO3an4Hasi MOJIEIb,
MeMOpaHHBIC OeTKH
(nepudepuueckue,
HHTETpalbHbIE), TTIMKOKAIHIKC,
g ¢y3us, ocMOC, aKTUBHBIN
TPAHCIIOPT, PHAOLUTO3,
(haromnTO3, MUHOIIUTO3,
9K30LIUTO3, KJIIETOYHAsl CTCHKA,
IJ1a3MOJIECMBbI, CUMILIACT.
XapakTepu3oBaTh OCOOCHHOCTH
CTpOCHUS U PYHKIIHNH
9YKapUOTHYECKOH KIIETKH;
TPAHCIIOPT BELIECTB Yepe3
TUIa3MaTHYECKYI0 MEMOpaHy:
MMACCUBHBIA W aKTUBHBIN
TpaHCHOPT; paboTy OeNKOB-
KaHaJIoB; paboOTy HaTpHii-
KaJIMEBOT'0O HACOCA; CTPYKTYpPY
1 QYHKIUHU KIETOYHON CTEHKH
pacTeHuii u rpudoB

COOTBETCTBYIOIIN
X TEKCTOB JJIs
YTCHHUSI, 33]1a9 JISI
pelieHus,
MPOOJIEMHBIX
CUTYyalHH 11
00CyKJIeHUS B
KJ1acce.
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PackpsiBath conepxanue
TEPMHUHOB U TIOHSATHUH:
LUTOIUIa3Ma, [IUTO30J1b,
LUTOCKEJIET, KOMIIAPTMEHTHI,
OpraHoHu- JIbl,
SHJOIIa3MaTHYECKasl CeTh
(BIIC), anmapat I'onbmxu,
JIU30COMBI, BaKyOJIb,
puOOCOMBI, aBTOJIH3,
BE3UKYJIPHBINA TPAHCIIOPT,
IIEPOKCUCOMBI, KIIETOYHBIN COK,
Typrop, MUTOXOHAPUH, KPUCTHI,
TUTACTHU/IBI, XPOMOTIIIACTHI,
NENKOIIACThI, XJIOPOILIACTHI,
CTpOMa, TPAHBI, THIIAKOH]I,
JIamea.

XapakTepu30BaTh MUTOIIA3MY
9yKapHuo- THYECKOH KIIETKH;
KJIACCU(PUITUPOBATH OPTAHOUTBI
B 3aBUCUMOCTH OT
0COOEHHOCTEN UX CTPOCHHUS
(omHOMEMOpAaHHEIE,
JByMeMOpaHHBbIE,
HEMeMOpaHHBIE); OMUCHIBAThH
(yHKIIMY KaX/10r0 OpraHouaa
B Kj1eTKe. OOBSCHITH COOBITHS,
CBSI3aHHBIE

C BHYTPHUKJIETOYHBIM
MUIIIEBaPEHUEM, €r0 3HAUCHHUE
JUTSL OpTaHU3MA.

OtMmedars 3HaAYCHUE
IIUTOCKEJNETa; XapaKTepPH30BaTh
€T0 DJIEMEHTHI
(MHKpPOTPYOOUKH,
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MUKPO(DUIAMEHTHI,
MIPOMEXKYTOYHBIC (DUITAMEHTHI),
UX POJIb B KU3HEACITCILHOCTH
KJIETOK U TKaHel PackpbIBaTh
coJiep>KaHue TEPMUHOB

Y IOHSTUI: pubocoma,
MOJIMCOMa, MUKPOTPYOOUKH,
TyOyJIMH, KJIETOYHBIN [IEHTP
(ueHTpocoma), LIEHTPUOJIH,
ueHTpocdepa, KryTHKH,
pecHUYKH, 0azaibHOE TEJbIIE.
XapakTepus3oBaTh
HEMEMOpaHHBIC OPTaHOU/IBI
KJIETKU, UX CTPOCHUE

1 QyHKIIIH

PackpeiBaTh copepxanme
TEPMHHOB U TIOHATHU: PO,
siepHast 000J104Ka, siAepHBIC
MOPHEI, HyKJIeoIIa3mMa
(kapuoriazma), TeHOM,
XpOMAaTHH, YyXpPOMaTHH,
reTepOXPOMATHH, SIPHIIIKO,
XPOMOCOMBI, IICHTPOMEPA,
KHHETOXOP, KJIETOYHbIE
BKJIFOYEHUS. XapaKTepU30BaTh
KJIETOYHOE [P0 KaK IIEHTP
YIpaBIICHUS
KHU3HECATEIbHOCTBIO KIIETKH,
TCHETHYECKUH anmapat KJIeTOK
9YKapHUOT, CTPOCHUE U (PYHKIIHH
XPOMOCOM.

OnuceiBaTh CTPYKTYPHI SApa

Y UX B3aUMOCBSI3b

C OpPraHOMIaMH ITUTOILJIA3MBI
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XapakTepu3oBaTh THIIbI KIIETOK
9YKapUOT: pacTUTEINIbHAS,
KUBOTHAsI, TpUOHAs.
CpaBHHBaTH MEXy COOOH
CTPOCHHUE U
KHU3HEICATEIbHOCTD
JYKapUOTHYECKUX KIETOK

U pOJIb IPOKAPUOT

B OMOIIEHO3aX

OO0OMeH BelecTB
Y DHEPTHH B
KJIETKE

PackpbiBaTh coznepkaHue
TEPMHUHOB U TIOHATHIA: OOMEH
BeIecTB (METaboJIN3M),
accuMuisanus (aHaboJInu3Mm),
WM TUTaCTHYECKUI 0OMEH,
JUcCUMMIIALUS (KaTabonusm),
WM SHEPreTUYecKuil OOMEH,
aBTOTPOQBI, TeTePOTPOPHI,
aHa’poObI, a3po0kI, PEPMEHTHI,
aKTUBHBIN LIEHTp, cyOCTpaTHas
crneun(pUIHOCTb, KOPEPMEHTHI,
OeNKM-aKTUBATOPbI U OENIKH-
uHru6uropsl. Ilepeuncusars
0COOEHHOCTH IJIACTUIECKOTO
U HEpreTHYecKoro ooMeHa

B KJICTKE; yCTaHABJINBATh
B3aUMOCBSI3b MEXKIY
TUTACTHYECKUM

U DHEPreTHYECKUM OOMEHOM.
Paznuyats THBEI 0OMEHa
BEIIIECTB: aBTOTPOQHBIH

U TeTepoTpOdHBII.
IToxa3bIBaTh poJIb KUCIOPOJIA
B OOMEHHBIX TTPOIIeCcCax.
CxemaTnuecku M300paxarb

Hcnonb3oBaHue
BOCIIUTATCIbLHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOT0
npeaMeTa uepes
JIEMOHCTPALIUIO
oOyyJarommmces
MIPUMEPOB
OTBETCTBEHHOTO,
TPaKJIAHCKOTO
IIOBEJICHUS,
MPOSIBICHUS
YeJIOBEKOJIFOOHS U
n00pocepIeYHOCT
U, yepe3 no100p
COOTBETCTBYIOIIN
X TEKCTOB IS
YTEHHS, 3a]1a49 IS
pereHus,
MPOOIEMHBIX
CUTYyalHi I
o0CyKIeHUS B
KJacce;
JIMUCKYCCUH,

bubnuoreka [IOK
https://m.edsoo.ru
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CTpoeHue epMeHTa.
OTtnu4ath GEepMEHTHI OT
HEOPTraHUYECKUX
KaTaJM3aTOPOB U OINPEIENIATh
UX poJb B (DyHKIIMOHHUPOBAHUHU
KHBBIX CUCTEM,

B IIPOMBIIIJICHHOCTH,

B MEJIUIIMHE, B TIOBCEAHEBHOM
KHU3HH YEJIOBEKA.

CTaBUTB HKCIIEPUMEHT 1O
BBISIBIICHUIO KaTATUTUYECKON
AKTUBHOCTH MEPOKCHU/IA3bI,
aMHJIa3bl, OOBICHATE
MOJTyYCHHBIC PE3yJIbTATHI
PackpsiBath conepxanue
TEPMUHOB U TIOHSTHIA:
¢dorocuntes, Gaszbl
(dhoTocuHTE3a (CBETOBAS,
TEMHOBas ), (HOTOJIN3,
dbochopunupoBanue, UK
KansBuna, HA JI®+
(mepeHocYuK BOAOPOA).
XapakTepu3oBaTh
IUTACTUYECKU OOMEH Kak 3Tarl
0011ero 00OMEHa BEIECTB;
coOBITHS (pOTOCHHTE3A
(peakiuu CBETOBOM U TEMHOBOM
¢a3); poib XJIOPOIIACTOB

B Iporiecce GOTOCHUHTE3A.
BrIsSBISATE IPUYNHHO-
CIICZICTBEHHBIE CBSI3U MEKIY
MIOTJIOIIEHUEM COJTHEUHOM
SHEPTUH XJIOPOPUILIIOM

u cuHTe30M Mosekyn ATO.

KOTOPBIE TAIOT
oOydJaromuMmcest
BO3MO>KHOCTh
proOPECTH OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
Janora.
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CpaBHHMBAThH UCXOJIHBIE
BEIIECTBA, KOHEYHbIE MPOAYKThI
U yCIIOBUS IPOTEKAHUS
peaKkuuii CBETOBOM U TEMHOBOM
¢a3 porocunTesa.
YcTaHaBnuBaTh B3aUMOCBSI3b
MEXIy (HOTOCHHTE30M

U JbIXaHHEM; CBETOBOM

Y TEMHOBOH PEAKLUAMHU
¢dotocunTesa. OieHUBaTh
3HaueHUE POTOCUHTE3A JUIS
YKU3HU Ha 3emJie

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
XEMOCHUHTES.

OOBSACHUTD CYITHOCTD
XEMOCHHTE3a, PaCKphIBaTh €T0
3HaveHHe B Onocdepe.
[IpuBOIUTE IPUMEPHI
XEMOCUHTE3UPYIOIINX
OaxTepuit
(auTpuduIUpyIOIIHE,
XKele300aKTepuH,
cepobaKkTepuu, BOJIOPOIHbBIE
OaKTepun) 1 XapaKTepu30BaTh
UX KHU3HEEATeNbHOCTb.
CocTaBnaTh ypaBHEHHUS
peakuuii XeMOCHUHTE3A.
CpaBHUBaTh XEMOCHUHTE3

¢ porocunTe30M PackpbiBaTh
coJiep)KaHue TEPMUHOB

Y TIOHSITUM: ATarbl
SHEPTeTUYECKOro OOMeHa —
MOJITOTOBUTENBHBIN, OeCKHUC-
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JOPOJHBIN (aHA3pOOHBIIT),
KHCJIOPOJIHBIHN (a3pOOHBIN);
[JIMKOJIU3, OpOKEeHHE,
OHMOJIOrMYecKOe OKHCIICHUE
(mprxanue), nuki Kpebcea,
OKHUCJIUTEIbHOE
dbochopunupoBanue,
MIPOTOHHBIN TPAJUECHT,
nporoHHast AT®-cunTasa.
[lepeuncnsats ocoOeHHOCTH
SHEPreTHYecKoro ooMeHa

B KIICTKE.

OrnuchIBaTh T
SHEPreTHYECKOro ooMeHa
(IOIrOTOBUTEINBHBIMN,
OECKHCIIO- POJTHBIH,
KHMCJIOPOJIHBII) U CPaBHUBATH
UX MEXIY COOOI.
XapakTepru30BaTh peaKkuu
TJIMKOJN3a, OpoKeHus,
KJIETOYHOTO JIBIXaHUSI.
YcTaHaBnuBaTh B3aUMOCBSI3b
MEXTy TITUKOJIA30M,
KJIETOYHBIM JIbIXaHHEM

U CUHTE30M MoJiekyn ATO.
CocTaBnaTh ypaBHEHUS
OCHOBHBIX ITAIlOB
SHEPTeTHYECKOro oOMeHa

B KJIeTKe. PaccunThiBaTh
SHEPreTUYECKYIO

3¢ PEKTUBHOCTD TITHKOJIH3a
1 OMOJIOTHYECKOTO OKUCIICHUSI.
HaspIBaTh MCXO/IHBIC BEIIIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
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IIPOTEKAHUs PEaKIUil
9HEpPreTU4ecKoro oOMeHa.
CpaBHUBATbh YHEPIETUUYECKYIO
3¢ peKTUBHOCTD
0ECKUCIOPOAHOTO

1 KUCJIOPOJIHOTO ATAIIOB
SHEPreTHYecKoro ooMeHa

HacnenctBenna
s “HpOpMaLus
Y HacJaeI0BaHueE
€e B KIIETKE

PackpeiBath conepxanue
TEPMHUHOB U IIOHATUM: TEH,
TEeHETUYECKUI KO, KOJOH
(TpuILIET), CTON-KO/IOHBI,
MaTpHLa, MAaTPUYHBINA CUHTES,
tpanckpunuus, PHK-
II0JINMEpasa, IpoOMOTOp,
CIUIAMICUHT, HHTPOH, 9K30H.
XapakTepru30BaTh peaKuu
MaTpUYHOIO0 CUHTE3a, CBOMCTBA
TEHETUYECKOT0 KOJ1a.
OnuceIBaTh TAIbI
TPAHCKPHUIILUU U TPAHCIIALINY;
YCTaHaBJIMBATh B3aMOCBS3b
MaTPUYHBIX PEAKIHI B KJIETKE;
CXEMaTU4eCKU U300paxkaThb
MaTpUYHBIE PEAKIIUI
TPAHCKPUIILIUU U TPAHCIISILIUH.
Pemate Ouonoruyeckue 3a1a4u
Ha OIIpe/IeIICHUE
MIOCJIE0BATEIBHOCTH
Hykieotuaos JJHK u MPHK,
MIPUMEHSIS 3HAHUS O PEAKIUAX
MaTpUYHOTO CUHTE3a,

Wcnonw3oBanue
BOCIIMTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOT0
peaMeTa uepes
JIEMOHCTPALHIO
oOyyJaromumces
IPUMEPOB
OTBETCTBEHHOTO,
IPaKIaHCKOTO
IMOBEICHUS,
POSIBICHUS
YeJIOBEKOJIFOOHS U
n00pocepIeYHOCT
U, uepe3 no100p
COOTBETCTBYIOIIN
X TEKCTOB IS
YTEeHUs, 3a1a4 s
pereHus,
MPOOIEeMHBIX
CUTyalHi I
00CyKIeHUS B
KJacce;

TCHCTUYCCKOM KOAC, IPUHIIUIIC I[HCKyCCHﬁ,
KOMIIJICMCHTApPHOCTHU KOTOPBIC JAI0T
PaCKpBIBaTB COACPIKAHUC O6y‘laIOIJ_II/IMC51

bu6nmmoreka [IOK
https://m.edsoo.ru
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TEPMUHOB U IIOHATHUM:
TpaHchanus, antukogoH, TPHK,
amuHoami-TPHK-cunTerasza
(komaza), moaupudocoma
(monucoma).

XapakTepru3oBaTh CBOMCTBA
TFE€HETUYECKOT0 KO/1a.
OnuceIBaTh Tanbl TPAHCIALUN
U CXe- MaTHYECKH U300paxkaTh
MaTpUYHbIE PEAKIINKU
TPaHCISALUH.

Pemarp Ouonoruyeckue 3aaauu
Ha OIpe/ieJIeHNE aHTUKOJOHOB
TPHK, mocnenoBaTenprHOCTH
AMUHOKHCIIOT B MOJIEKYJIE
Oenka, IPUMEHSS 3HAHUS

0 peaKIusX MaTPUUYHOTO
CUHTE3a, FEHETUYECKOM KOJIE,
MIPUHITUTIC KOMILIEe-
MEHTAapHOCTH

PackpsiBath conepxanue
TEPMUHOB U TTOHATHH:
orepaTop, OIEPOH,
CTPYKTYPHBIE T'€HbI, IPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYpy T€HOMA
MIPOKAapUOT; XapaKTepU30BaTh
paboTy MHIYLMOETHHOTO

U penpeccuOenbHOro onepoHa.
Brienste CTpyKTYpHYIO

U PETYJSATOPHBIE YAaCTHU FeHa
9YKapHoT.

CpaBHUBATh IPOLECCHI
9KCIIPECCUH T'€HOB Y POKAPHOT

BO3MOXHOCTh
IpUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTUBHOTO
Juanora.
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U DyKapuoT.
XapakTepu3oBaTh TUIOTE3Y
orepona (®. XKakoo, XK.
Mamo).

OrnuceIBaTh MEXaHU3M
MoAep>KaHus KJICTOYHOTO
roMeocrasa

PackpsbiBaTh copepxanue
TEPMHHOB U TIOHATHI: BUPYC,
BHUPHUOH, CEPLIEBUHA, KATICH]I,
oOpaTHasi TPaHCKPHIIIIUA,
peTpoBUpPYCHI, bakTepuodar,
BHPYC UMMYHOJIEPUITUTA
yenoseka (BUY), mpupoHo-
0YaroBbl€ UHPEKIUH.
XapakTepus3oBaTh BUPYCHI,
peTpoBHUpYyCH U OakTeprodaru
KaK BHYTPUKJIETOYHBIX
Mapa3uToOB MPOKAPHOT

Y DYKapuoT.

N3narate runoTe3sl
3BOJIOLUOHHOTO
MIPOUCXOKIACHUS BUPYCOB.
OnuceiBaTh MEXaHU3M
B3aMMOJICVCTBHS BUpYyCa

Y KJIETKHU, TH)EKIIMOHHBIH
BHUPYCHBIN Mpo1ecc.
XapakTepru3oBaTh MEXaHU3MBI
BEPTUKAJIBHOU

Y TOPU30HTAIBHON MIepeaun
BHPYCOB; 3a00JICBaHUS
KUBOTHBIX U PACTEHUH,
BBI3BIBAEMbBIC BHPYCAMHU.
HaspiBaTh BUpYCHBIC
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3a00JeBaHuUs, BCTPEUAIOLIHECS
y 4eJIOBEeKa: TPUIII, KJICIIEBOH
sunedanmurt, renatut, COVID-
19, CITU .

CobnronaTh npaBuiia
MOBEJICHHSI B OKPY- YKaroIIeh
MIPUPOIHOM cpefie, Mep nmpodu-
JIAKTHKHU PacIpOCTPaHEHHSI
BUPYCHBIX 3a00JI€eBaHUl (B TOM
yucine BUY-undexumn)

Ku3HeHHBIN
UK KJIETKU

PackpsiBath conepxanue
TEPMUHOB U NOHATHI:
KJICTOYHBIN IIUKJI, HHTEepda3a.
[lepeuncnsats nepuosl
KU3HEHHOTO LIMKJIA KJIETKU

U XapaKTepHU30BaTh
MIPOTEKAIOIME B HUX ITPOLIECCHI
PackpsiBaTh conepxanue
TEPMUHOB U IIOHATHI:
peruukanys (pexyTuiuKaIms),
KOMIUIEMEHTApHOCTb,
aHTUnapamuiensHocts, JJHK-
noJinMepasa, TeJIoMepa,
peIUIMKAlMOHHAs BUJIKA,
XpOMOCOMa, XPOMOCOMHBIN
Habop, HYKJIEOCOMBI,
CECTPUHCKHE XpPOMAaTH/IbI,
LIEHTPOMEPA, KapUOTHII,
TaIIONIHBIA ¥ TUTIIOW THBII
HabOp XPOMOCOM,
TOMOJIOTUYHBIE XPOMOCOMBI,
II0JIOBBIE XPOMOCOMBI.
XapakTepu30BaTh CTPOCHUE
XpOMOCOM, KApUOTHIIOB

Hcnonn3oBanue
BOCIIUTATEIbHBIX
BO3MOXKHOCTECH
coJiepKaHus
y4eOHOro
peaMeTa yepes
JIEMOHCTPAIIHIO
oOydJaromuMmcest
TIPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MTOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIO0NS U
n00pocepIeYHOCT
H, yepe3 noaoop
COOTBETCTBYIOIIN
X TEKCTOB ISt
YTEHHS, 33124 JIs
pelieHus,
poOJIEMHBIX
CUTYyalHH I
00CyXIeHUS B
KJiacce;

bubnunoreka LIOK
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OpPTaHU3MOB.
[lepeuncnsiTb NPUHIUIIBI
pemwukauuu JTHK u naBate um
COJIEP>KATEIIbHYIO
XapaKTePUCTHKY.

OnuceiBaTh MEXaHU3M
pemnkanunu JTHK.
Cxemarnuecku n300paxarb
cTpoeHue MeradazHon
XPOMOCOMBL.

Paznuuare XxpoMocoMBl Ha
MHUKpOTpenaparax

1 MEKpodoTorpadusx
PackpeiBaTh copepxanue
TEPMUHOB U TIOHSTHIA: MUTO3,
npodasa, Mmeradasa, anagasa,
Tenodasza, KAPUOKUHE3,
LIUTOKUHE3, BEPETEHO JEIICHUS,
MeTadazHas MIacTUHKa,
00po3/a feneHusl.
[Tepeuncnsars
MOCJIeI0BATeNbHOCTD CTa Ui
MHUTO3a U OITUCHIBATh
MIPOUCXOJIAIINE HA HUX
TIPOIIECCHI.

CpaBHMBaTh 0COOEHHOCTH
MPOTEKaHHUS MUTO32

B PAaCTUTEIbHBIX U )KUBOTHBIX
kieTkax. OOBSCHATD

OMOJIOTUYECKU CMBICII MHTO34.

Pa3znuuars craguu Muto3a Ha
MHUKpO- ITpenapaTax

1 MUKpodoTorpadusx
PackpeiBaTh copepxaHue

JIMCKYCCUH,
KOTOPBIC TAIOT
oOydaromumcst
BO3MOXHOCTb
PUOOPECTHU OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
Jasora.
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TEPMHHOB U TIOHATUH: arloITOo3,
nposiudepanms,

Qg QepeHIpoBKa.
XapakTepru30BaTh PETYJIAIHNIO
MHTOTH- YECKOI'O IIHKJIA
KJIETKH.

OOBICHATH OMOJIOTMYECKUIT
CMBICIT 3aPOrPaMMHUPOBAHHON
KJIETOYHOH rudenu —
arnomnTo3a.

YcranaBIuBaThL B3aIMOCBSI3h
MEX/1y TOMEOCTa30M KIIETOK

U UX THOCIIBIO

Crpoenue u

byHKIMH
OpPraHU3MOB

15

PackpbiBaTh coznepkaHue
TEPMUHOB U IIOHATHI:
OpraHu3M, OpraH, OpraHesibl,
cucTeMa OpraHos, anmnapar,
(GyHKIMOHATIbHASI CUCTEMA,
roMeocTas.

[lepeuncnsars cTpyKTypHO-
(yHKIIMOHATIBHBIE YacTH
OJTHOKJIETOYHBIX,
KOJIOHHAJIbHBIX, MHOTOKJIETOYH
BIX 1 MHOTOTKAHEBBIX
OpraHu3MoB. XapaKkTepHU30BaTh
0COOEHHOCTH CTPOCHUS

U KU3HEAESITETbHOCTH
OJITHOKJIETOYHBIX OPraHU3MOB,
KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX

Y MHOTOTKaHEBBIX OPTaHNU3MOB.
CpaBHMBATh MeXIy cOO0M
OJITHOKJIETOYHBIE,
KOJIOHUAJIbHBIE,

Hcnonb3oBaHue
BOCIIUTATCIbHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOT0
MpeaMeTa uepes
JIEMOHCTPALINIO
oOyyJarouMmces
IpUMEpPOB
OTBETCTBEHHOTO,
IPaxaaHCKOTO
IIOBEJICHUS,
POSIBIECHUS
YeJIOBEKOJIFOOHS U
n00pocepIedyHOCT
U, 4epe3 mo100p
COOTBETCTBYIOIIN
X TEKCTOB IS
YTEHHS, 33144 JIs
pereHus,
MPOOIEMHBIX

bubnuoreka [{OK
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MHOTOKJIETOYHbIE

Y MHOTOTKaHEBBIE OPraHU3MBI
PackpsiBath conepxanue
TEPMHUHOB U IIOHATUM: TKaHb,
snuAepMuUC, NpoOKa, KOpKa,
1y0, IpeBECHHA, IPEBECUHHBIE
BOJIOKHA, JTyOsIHbIE BOJIOKHA,
COCYyZ1bl, KAMEHUCTBIE KIICTKHU.
XapakTepru30BaTh THUIIbI
PaCTUTEIbHBIX TKAHEH:
oOpa3oBarenbHasi, TOKPOBHAS,
IIPOBOAAILAs, OCHOBHAS,
MEXaHUYeCKasi; IEPEUnCIISITh
0Cc00€H- HOCTU MX CTPOEHUS

Y BBITIOJTHSAEMbIE (DYHKITHH
PackpeiBaTh conepxanue
TEPMUHOB U IIOHATHI:
SNUTENINN, CEKPET, MBIILIECYHbIE
BOJIOKHA, HEMPOH, HEHPOIJIHS.
XapakTepru30BaTh TKAHU
KUBOTHBIX U YEJIOBEKa!
SNUTENINAaNbHAasL, COEIUHU-
TeJbHasl, MbIILIEYHAsI, HEPBHA;
NEePEeYHCIATh 0COOEHHOCTH HX
CTPOEHHUS U BBIIOJIHSAEMBIE
byHKIIUN

PackpsiBath conepxanue
TEPMHMHOB U NIOHATUI: OpraH,
KOpEHb, TOOET, IIBETOK, TUTOJ,
CEMsl, TIOJIOBBIE KENE3BI,
TI0JIOBBIE MTPOTOKH,
KOITyJIATUBHBIE OPraHbl,
CUCTEMBI OPT'aHOB.
XapakTepu3oBaTh

CUTYyalHH I
00CyXICHUS B
KJjacce;
JIUCKYCCUH,
KOTOpBIE JAI0T
oOyyJaromuMmcest
BO3MOXKHOCTh
PUOOPECTH OITBIT
BEJICHUS
KOHCTPYKTHBHOTO
Jiajora.
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BEreTaTHBHBIE U T€HEPATUBHBIC
Oprasbl pacTeHH,
COMAaTHYECKHE U PETYIISATOPHbIE
OpraHbl )KUBOTHBIX;
MEPEYHCIATh 0COOEHHOCTH HX
CTPOCHHUS U BBITIOJIHSAEMBIE
¢byHKUMU. YCcTaHABIUBATh
B3aMMOCBS3H MEKIY
CTPOCHHUEM OPTaHOB M UX
bynkusaMu. Pazinuuate BUAbI
TKaHEH, OpraHbl U CUCTEMBI
OpraHoB, B TOM YHCIIE
YeoBeKa, Ha
MHUKpOTpernaparax, BIaXHbIX
npenaparax, repoapusx

u MuKkpodororpadusx,
TabuIax, MOACIAX U MYJISKAX
PackpeiBaTh copepxanme
TEPMHUHOB U TIOHSITHIA: OTIOPHBIE
CHCTEMBI, 000JI0YKH KIIETKH,
(bubpuILIBI, KapKac, HapyKHbIN
CKeJIeT (XUTUHOBBIN TOKPOB),
TUJIPOCTATUYECKUI CKEJIET,
BHYTPEHHHUH CKeJleT, KOCTH
(nmMHHBIE, KOPOTKHUE, IJIOCKHE),
COE€IUHEHMS KOCTEH,
HENOJIBUKHBIE (I1IBbI),
MOJTYTIO/IBUYKHBIC, TIOJIBUKHBIC
(cyctaBbl), OTAETBI CKEJIeTa
MTO3BOHOYHBIX JKUBOTHBIX:
4yepern, OCEBOM CKEJeT
(TTO3BOHOYHUK, TPYAHAS KIIETKA,
X0pJa), Mmosica KOHEYHOCTEH,
CBOOO/THBIE KOHEYHOCTH.
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OnuceiBaTh HapyKHBIN

Y BHYTPEHHUI CKEJIETHI
KUBOTHBIX, CTPOCHUE W THIIBI
COETUHEHUS KOCTEH.
VYcranaBnuBaTh B3aUMOCBS3U
MEXJ1y CTPOCHHEM OTIOPHBIX
CUCTEM U UX QPYHKIHSIMH

B OpraHus3Me.

CpaBHUBATh CTPOEHHE
OTIOPHBIX CUCTEM PaCcTEHUI

Y )KHBOTHBIX

PackpeiBaTh copepxanme
TEPMUHOB U IIOHATHIN:
JBUKECHHE, IBUTATEIIbHbIC
OpraHesulbl, IBUKEHUE
npocreumux (améoouIHOE,
XKT'YTUKOBOE, PECHUYHOE),
JIBUKCHHE PACTCHUIA
(TponM3MBbl, HACTHH),
MBIIIEYHBIE CUCTEMBI
(cokparuTenbHbIE BOJIOKOHIIA,
KOXXHO-MYCKYJBHBIM MEIIIOK,
CKeJIeTHasl MyCKyJaTypa),
CKeJIeTHAsl MbIIIIIA (MBIIIIEUHOE
BOJIOKHO, MHO(PHUOpHUILIIA),
BBICIIIHE ABUTATEIbHBIC
LIEHTPBI, pad0Ta MBITIII]
(mBuraTenbHas, coMaTudeckas),
MBIILIEYHOE YTOMJICHHE.
XapakTepru30BaTh BUJIBI
JBIKEHUSI OJTHOKJIETOUHBIX

Y MHOTOKJIETOYHBIX
OpraHU3MOB.

OnuceIBaTh CKEIETHBIC MBIIIITHI
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U UX paboTy. YCcTaHABIUBATh
B3aMMOCBSI3b MEX/y CTPOCHHEM
OIIOPHBIX CUCTEM

U IBUKCHUSIMU OPTaHU3MOB
PackpsiBath conepxanue
TEPMHUHOB U MOHATHNA: IUTAHUE,
NULIeBapeHue,
MUILEBAPUTENbHBIE BaKyOJIH,
KMILIEYHAS [10JIOCTb,
nuIeBapuTenbHas TpyOKa,
MUIIEBapUTEIbHBIN TPAKT,
MUILEBAPUTEIbHBIE KEeJe3bl,
MULIEBAPUTEIbHBIE COKH.
XapakTepu3oBaTh MUTaHHUE
KUBOTHBIX; BHYTPUIIOJIOCTHOE
U BHYTPUKIIETOYHOE
MUIIeBapeHue.

PaznuuaTh Ha N300paKEeHUSIX
(cxemax, Tabnunax, MyJisixKax)
OTJIEJIbI TUILEBAPUTEIIBHOTO
TpaKTa U MUIIEBAPUTEIbHYIO
CHUCTEMY YE€JIOBEKa.
VYcraHaBIMBaTh B3aMMOCBSI3H
MEXJly CTPOCHHEM OpraHOB
MUIIeBapeHus U uX QyHKIUIMU
B OpraHu3Me.

CpaBHUBATh CTPOEHHE OPTraHOB
pacTeHuil, o0ecreynBaromux
KOpPHEBOE MUTaHHE

1 GOTOCHUHTE3;
MUIIEBapUTEIbHBIX OPraHes
MIPOCTENIINX U OPTaHOB
MUIIeBapEHNUs KUBOTHBIX
PackpeiBaTh copepxkaHue
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TEPMUHOB U IIOHATHUM:
neixanue, Tuddy3us, KOKHOe
JIbIXaHUE, OPTaHbl IbIXaHUs,
JIbIXaTEIbHbIE IBHKEHUS,
JIbIXaTeNbHBINA UEHTP, JIETOYHbIE
00BEMBI, JKM3HEHHAsI EMKOCTh
JETKHX.

XapakTepu3oBaTh JIbIXaHUE
pacTeHui; TbIXaHUE KUBOTHBIX
U YeJIOBEKa.

OrnuceIBaTh 3BOTIONMOHHOE
YCIIOXKHEHUE CTPOCHHUS JIETKUX
TMO3BOHOYHBIX KUBOTHBIX.
Pa3znuuath Ha U300paxeHHsIX
(cxemax, Tabauuax, MyJisxKax)
JbIXaTEIbHYIO CUCTEMY
YEJI0BEKa.

OnuceiBaTh MEXaHU3M
BEHTHJISLIMY JIETKUX Yy TITHUII

Y MJIEKOUTAOIIHX.
VYcranaBnuBaTh B3aUMOCBS3U
MEXy CTPOEHUEM OpPraHOB
JBIXaHUS U UX QYHKIHSIMHU

B OpraHusMe

PackpsIBath conepxanue
TEPMUHOB U TOHATHI:
TPaHCIOPT BEIIECTB, TPAHCIIOPT
y pacTeHU, KPOBEHOCHAs
CUCTEMA KUBOTHBIX, KPOBb,
m1a3mMa, OpMEHHBIE DIIEMEHTHI,
KpoBooOparieHue, Kpyra
KpOBOOOpAIICHHSI, CepIeUHBIN
UK, TuMdoodpareHue,
muMda, TuMdaTHIeCKue
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COCY/JIbL, TIUM(pATHUECKUE Y3IIbI,
BHYTPEHHSS Cpe/ia OpraHu3Ma.
XapakTepr30BaTh TPAHCIIOPT
BEIIECTB Y PACTEHUI

1 0€CIIO3BOHOYHBIX KUBOTHBIX.
OnuceiBaTh KPOBEHOCHYIO
CUCTEMY >KMBOTHBIX

U 4eJI0BeKa.

Pa3znnuath Ha U300paxeHUsIX
(cxemax, Tabnmunax, MyJsxKax)
KPOBEHOCHYIO

U TUM(ATUYECKYIO CUCTEMY
YeJI0BEKa. Y CTAaHABJIMBATh
B3aMMOCBS3U MEKIY
CTPOEHHEM OPraHOB
KpOBOOOpAIIICHHS U UX
(GYHKIHMSIMU B OpraHU3Me
PackpeiBaTh copepxanue
TEPMUHOB U NIOHATHI:
BBIJICIICHUE, Ty TTalus,
JIUCTOIAJ], COKpaTUTEIbHbIE
BaKYOJIH, U3BUTHIE KaHAJIBIIBI,
3BE3UaThIC KJICTKU,
BBIJICIUTENbHBIE TPYOOUKH,
MaJIbIIUTUEBBI COCY/IbI, TOYKH,
MOYETOYHUK, MOYEBOH ITy3bIPb,
HedpoH, Moua.
XapakTepru30BaTh MPOLECC
BBIJICJICHUS Y PACTEHUI

U )KUBOTHBIX.

Paznuuath Ha n300pakeHUsIX
(cxemax, Tabnmuiax, MyJsxKax)
BBIICTTUTENIbHYIO CUCTEMY
YeJIOBEKA.
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OnuceiBaTh MEXaHU3M
(hyHKIMOHUpOBaHUS He(ppoHa;
rpoiiecc 00pa3oBaHUs MOYH.
VYcTaHaBiIMBaTh B3aUMOCBA3H
MEXJly CTPOEHHEM OpraHOB
BBIJICJIEHUS U UX (PYHKIUSAMU
B OpraHu3Me

PackpbIBaTh conepkaHue
TEPMUHOB U IIOHATHH: KaIlCcya,
9HJIOCTIOPA, LIUCTA, KyTHKYJIa,
CpPEACTBA MACCUBHOM 3aILUTBHI,
CpeACTBa XUMUYECKOH 3alllUThl,
KO>KHBIE TTOKPOBBI, HIMMYHHTET,
UMMYHHas CUCTEMa, aHTUTEH,
AHTUTEJIO.

XapakTepu30BaTh BHIbI
3alUThl Y OJHOKJIETOUHBIX

1 MHOT'OKJIETOUHBIX
OpraHU3MOB.

OnuchIBaTh CTPOCHUE KOKHBIX
MTOKPOBOB U WX TIPOU3BO/IHBIX.
PaznnuaTth Ha N300paKEHUSIX
(cxemax, Tabnunax, MyJisixKax)
OpraHbl UMMYHHOW CHUCTEMBI
YeJioBeKa.

YcTaHaBiIMBaTh B3aUMOCBSA3H
MEX/1y CTPOCHHEM OpraHOB
3aLIUTHI U UX QYHKIUSIMU

B OpraHu3Me

PackpbIBaTh cosepkaHue
TEPMUHOB U TOHATHI:
pa3ApaXuMOCTh, peryJisuus,
TaKCHChI, POCTOBBIE BEIIECTBA
(ayKcuHBI), HEpBHAs CHCTEMa,
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pedekTopHas perymsius,
pednekc, pedaekTopHas ayra,
IIepEAHUN MO3T,
MIPOMEXYTOYHBII MO3T,
CPEAHUN MO3T, MO3XKEYOK,
MIPOJIOJITOBATHIN MO3T,
BEreTaTUBHASI HEPBHAS
cucTeMa, TyMopajbHas
PETYIISIIINS, TOPMOHBI,
SHAOKpPUHHAS CHCTEMAa,
TUIOTaIaMO-TUIIOU3apHAS
cuUcTema.

XapakTeprus3oBaTh
pa3apakuMOCTh

y OJHOKJIETOYHBIX OPTaHU3MOB
U ped- TEKTOPHYIO PEryJIsIHio
y )KUBOTHBIX.

Pa3znuuath Ha U300paxeHMsIX
(cxemax, Tabnunax, MyJisixKax)
HEPBHYIO CUCTEMY U €€ OTIEJbI;
OTJIeNbI TOJIOBHOTO MO3Ta
MO3BOHOYHBIX )KUBOTHBIX.
OnuceBaTh TYMOPATHHYIO
PETYIISIIHIO Y dKUBOTHBIX.
Pasznuuats Ha n300pakeHUsIX
(cxemax, Tabnmunax, MyJsxKax)
SHJAOKPUHHYIO CHCTEMY
KUBOTHBIX U YEIIOBEKA.
Ha3spiBats sxene3bl
SHAOKPUHHOW CUCTEMBI
YyesloBeKa U BblpabaThIBaeMble
MU TOPMOHBI. OMUCKHIBATH
JIEWCTBUE TOPMOHOB.
YcTaHaBnuBaTh B3aMMOCBSI3U
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MEXy CTPOCHUEM OpPraHOB
HEPBHOM U SHIOKPUHHOU
CUCTEM U UX (PYHKIHSIMH

B OpraHu3Me.
XapakTepu3oBaTh
3BOJIIOLIUOHHOE YCII0)KHEHUE
CTPOEHUS HEPBHOM CHUCTEMBI
Y )KMBOTHBIX

10

PasmHoOXeHUEe 1
pa3BUTHE
Opranusma

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
pa3MHOXEHHE, IPOCTOE
JieJieHue, MOYKOBaHHe,
CTIOPYJISALINS, BETETATUBHOE,
(dbparMeHTaIus, KIOHUPOBAHUE,
raMeThl, CIIEPMATO30U/]
(ciepmuin), SMIICKICTKA,
3Ur0Ta, KOHBIOTAIHSL.
[lepeuncnsats ocoOeHHOCTH
0ecroy0ro 1 MoJI0BOro
Pa3MHOKEHHS OPTaHU3MOB.
XapakTepru30BaTh CYIIHOCTh
1 GpopMbl Oecronoro
pPa3MHOXKEHHUST OPTaHU3MOB;
OuosIornyecKoe 3HauUeHHe
0eCroIoT0 Pa3MHOKEHUSI.
Pa3znuyats criopy kak
CTIEMATM3UPOBAHHYIO KIIETKY,
MpeIHa3HAuYCHHYIO TS
0ECcToI0T0 Pa3MHOKEHHUS,

Y CIIOPBI OaKTEPUIA.
OOBSICHATH MPEUMYIIIECTBA
MOJIOBOTO PA3MHOKEHHUSI HaJ|
OecrobIM.

PackpbiBaTh poJib

Hcnonws3oBanue
BOCIIUTATEIbHBIX
BO3MOXKHOCTECH
coJiepKaHus
y4eOHOro
npeaMeTa uepes
JIEMOHCTPAIIHIO
oOyyJaromuMmcest
IPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MTOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIO0HS U
n00pocepIeYHOCT
U, yepe3 noJoop
COOTBETCTBYIOIIN
X TEKCTOB IS
YTEHHS, 33124 IS
pelieHus,
poOIEMHBIX
CUTYyaLHM I
00CyXICHUS B
KJacce;
JIUCKYCCHUH,
KOTOpBIE JAIOT

bubnunorexa LIOK
https://m.edsoo.ru
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KJIOHUPOBAHUS B CEJIEKLIUU
U CEJIbCKOM XO351CTBE
PackpsiBath conepxanue
TEPMHUHOB U TTOHATHI: MEHO03,
OMBAJICHTHI, KPOCCHHTOBED,
WHTEPKHUHE3, HE3aBUCUMOE

pacmpezeseHue; KpOCCHHTOBED.

Pa3znuyath Ha n300pakeHUsIX
(cxemax, TabIHUIIax)

Y MUKpOIIpenaparax 3pesbie
TMOJIOBBIE KJIETKH
MJICKOTUTAIOIINX U OPTaHbl
Pa3MHOKEHHUSI BBICIITUX
pacTeHui.

PackpsiBaTh CymHOCTB MEH03a,
XapaKkTepu30BaTh €ro
OTJIETIbHBIE CTA/IUH.
Onpenenarb MecTo Meno3a

B JKU3HEHHBIX ITUKJIAX
Pa3IUYHBIX OPraHNU3MOB.
OOBACHATH OMOJTOTHIECCKHMN
CMBICII KPOCCUHTOBEPA,
OTHCHIBATh €T0 MEXAHH3M.
CpaBHHMBaATh MEHO3 C MUTO30M;
pasnuyaTh OTAEIbHBIE UX
CTaJNMu Ha MUKpOIpEnapaTax
1 U300pakeHusIX (cxemax,
tabnunax). PackpriBath
ABOJTIONIMOHHOE 3HAYCHUE
MOJIOBOT'O PA3MHOKEHUS
opranu3moB PackpeiBaTh
coJiepKaHue TEPMUHOB

H TIOHSATHI: raMeTOTeHE3,
CIepMaToOreHes3, 0OreHes,

oOydaromumcst
BO3MOXXHOCTb
pPUOOPECTHU OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JMAJIora.
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CEeMEHHUKH, SIMYHHUKH,
CIIEpMaTOTOHUH,
CIIEpPMAaTOLMTHI, CIIEPMATH/IbI,
CIIepMaTO30M/1bl, OOTOHUH,
OOLIUTHI, IIOJISIPHBIE TEJIbLIA,
SAHLEKIIeTKa, aKpocoMa.
[Tepeunciars ctaguu
raMeToreHesa y JKUBOTHBIX.
OmnuceIBaTh Mpoiiecce
raMeToreHesa u ero rnepuobl,
CTPOEHHE IMOJIOBBIX KJIETOK.
PaznuuaTth oco6eHHOCTH
CIIEpMaTOreHe3a U OOTeHe3a.
OnuceIBaTh MPOLECCHI
OCEMEHEHUs

U OIUIOZI0TBOPEHHUS, pa3HbIE
BapHaHThI IapTEHOTeHe3a
PackpbiBaTh coznepkaHue
TEPMUHOB Y NTOHATHI:
OILIOIOTBOPEHUE, 3UT'0TA,
Os1acToMep, aKpOCOMHast
peakuus, Ipo- HyKJIeyc,
MapTeHOTeHEe3, SMOPUOTEHE3,
npoOieHue, OnacTtyia, Mopyia,
racTpyJja, Heupya,
OpraHoOreHe3, SKTOAEepMa,
Me307iepMa, SHTO/IepMa, LIEJIOM,
Hep Hasl TpyOKa, Xxop/a,
KHIIIeYHas TpyOKa.
OmnpenensiTb SMOPHUOHAIBHBIN
MIEPHOJ] pa3BUTHSI OpraHU3Ma

U OINUCHIBaTh OCHOBHBIE
3aKOHOMEPHOCTH JIPOOTIEHUS —
o0pa3oBaHHe OIHOCIOWHOTO
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3apojplia — OJacTyIIbI;
3aBUCUMOCTh X0J1a IpOOIeHUS
OT KOJIMYECTBA JKEJTKA

B SIMLIEKIIETKE; TaCTPYJIALUIO

U OpraHOI€HE3.

OOBACHATDH 3TAlbI

Qg epeHIIMPOBKH TKaHEH,
00pa30BaHMs OPraHOB U CUCTEM
OpraHoB. XapaKkTepu3oBaTh
peryJsuo 3MOpHOHAIBHOTO
pa3BUTHS; TETEPMUHALIUIO

1 SMOPHUOHATIBHYIO MHTYKIIHIO;
F€HETUYECKHUI KOHTPOJIb
pa3BUTHA.

O060CHOBBIBATH BPEIHOE
BO3/IeliCTBUE TaOauyHOIO JAbIMa
1 QJIKOTOJISl Ha X0/
AMOPHOHAILHOTO

1 IOCTAMOPHUOHAIIBHOTO
pa3BUTHs OpraHU3Ma 4YeJI0BeKa
PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
OHTOTEHE3,
MOCTAMOPHOHAIBHOE Pa3BUTHE,
MeTamop¢o3, JINYMHKA, POCT,
CTapeHue, CMEPTh.
XapakTepu3oBaTh
OCTAMOPHOHANIBHBIN TEPHOJ
pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBI.
XapakTepu3oBaTh NpsMoe
pa3BUTHE U €TO MEPUOJBI.
W3narate copeprxanne TeOpUnt
CTapeHUsl OPraHU3MOB.
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OOBSCHATH OMOTOTUIECKUI
CMBICJ Pa3BUTHS

¢ meramopdo3om PackpriBaTh
coJiep;kaHue TEPMUHOB

Y TIOHATHIA: TaMeTodur,
CHOpo(UT, aHTEPUTUH,
apXeroHuH, 3apPOCTOK, MEracro-
pa, 3apOAbIIIEBbIN MEIIOK,
CUHEPTH/IbI, aHTUTIOIBI,
MHUKPOCTIOPA, MBLUIBIEBOE
3€pHO, IBOMHOE
OILI0IOTBOPEHUE, POCT,
MepucTeMa, KaMOuid, IeproIbl
OHTOT'€HE3a 1IBETKOBBIX
pacTeHui.

XapakTepru3oBaTh 0COOEHHOCTH
0€eCII0JI0r0 U TI0JIOBOTO
Pa3MHOXKEHHUS [IBETKOBBIX
pacTeHui.

Brigensats ocobeHHOCTH
MPOTEKAHUS TaMETOTCHE3a

y IIBETKOBBIX PACTCHHIA.
OrnuceIBaTh MPOIECC TBOMHOTO
OTLIIOIOTBOPEHUS Y IIBETKOBBIX
pacTeHu U OOBSICHITH €ro
MIPEUMYIIECTBA [0 CPAaBHEHUIO
C OILJIOJIOTBOPCHHUEM

y CIIOPOBBIX U TOJIOCEMEHHBIX

11 | I'eneruka- PackpsiBath conepxanue Hcnons3zoBanue bu6muoreka [JOK
HayKa o TEPMUHOB U TIOHSATHIA: BOCIIUTATEIbHBIX | https://m.edsoo.ru
HACJIE/ICTBEHHOC TCHETHKA, TeH. BO3MOXKHOCTEH
TH U JIeMOHCTPHPOBATH 3HAHUSI COZIepIKaHHUs
U3MEHYMBOCTH UCTOPUH BO3HUKHOBCHUS y4eOHOTrO
OpraHHM3MOB TeHETHKH. npeaMeTa 4epes
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XapakTepru30BaTh OCHOBHbBIE
3Talbl pa3BUTUSA FTEHETUKU KaK
HayKu

PackpsiBath conepxanue
TEPMUHOB U IIOHATHMH:
HAaCJIEACTBEHHOCTb,
Hacle10BaHue, U3MEHYUBOCTb,
TeHOTUI, (EHOTHUI, TEHOM,
JIOKYC, XpOMOCOMBI, aJUIEJIbHBIC
T'eHBI (aJuIenn),
aIbTEPHATUBHBIC IPU3HAKH,
FOMO3UI0Ta, TETEPO3UroTa,
JOMUHAHTHBIN MTPU3HAK,
peLecCUBHbBIN TPU3HAK, YACTas
JIUHUS, THOPUJIBL.
[Tonp30BaTbCs reHETUYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM
JUTSL 3aIIACH CXEM CKpEIIUBAHUSA

JIEMOHCTPAIIHIO
oOydJaromuMmcest
IPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YEJIOBEKOJIFOOUS 1
n00pocepIeYHOCT
U, 4epes moaoop
COOTBETCTBYIOIIN
X TEKCTOB JJIs
YTCHHUSI, 33149 JISI
peleHus,
POOJIEMHBIX
CUTyaIdu JJIst
00CyXIeHUS B
KJ1acce;
JIUCKYCCUH,
KOTOpBIE JAtOT
oOyyJarouMmces
BO3MOXXHOCTh
MIPUOOPECTH OIIBIT
BEJICHUS

KOHCTPYKTUBHOI'O
JIaJIora.

12 | 3akoHomepHocT | 10 PackpsIBaTh conepxanue Hcnons3zoBanue bubmuotexa [IOK
u TEPMHUHOB U TIOHATHUH: BOCHHUTAaTeNbHBIX | https://m.edsoo.ru
HaCJIEICTBEHHOC MOHOTHOPUIHOE CKpEIMBAaHUE, | BO3MOXKHOCTEH
TH YHCTOTA raMer, COJIepKAHUSA

JOMUHHPOBAHUE, paclieryieHHe | y4eOHOoro
MIPU3HAKOB. IpeaMeTa yepes
OnwuceiBath onbITel ['. Menaens | 1eMOHCTpaluio
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10 U3YYECHUIO HACIEA0BaHUS
OJIHOM Iapsl IPU3HAKOB

y TOpOxa IIOCEBHOTO.
[IpuBoaUTE GOPMYITHPOBKH
IIEPBOTO U BTOPOI'O 3aKOHOB .
Menpens (3akoHa
ennHo00pa3usi TMOPUIOB
IIEPBOTO MOKOJICHUS, 3aKOH
pacILerIeHusl IPU3HAKOB)

1 OOBSICHATH UX
LUTOJIOTUYECKUE OCHOBBI.
CocTaBiATh CXEMBbI
MOHOTHOPHUIHOTO CKpPEIINBAHUS
U pelaTh F€eHETUYECKHE 3a1a41
Ha MOHOTHOPHUIHOE
CKpEILUBAHNE

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
AHAIM3HPYIOLIEEe CKPEIINBaHUE,
HEIOJIHOE JOMUHHUPOBAHHUE,
KOJJOMUHHUPOBaHHUE.
CocTaBiATh CXEMBbI
AHAIM3UPYIOLIETO
CKPEILMBAHUS U PEILATh
TreHEeTUYECKHUE 3a7auu Ha
aHAJIN3HUPYIOLIEE CKPEIINBaHKE
1 HEMOJIHOE JOMUHUPOBaHUE
PackpeiBaTh conepxanue
TEPMHUHOB Y TOHATHM:
JUTUOPUIHOE CKpEIMBaHKE,
(heHOTUNTHYECKUH paKal.
OnuceIBaTh ONLITEL . Mennens
10 U3YYEHUIO HACIEA0BAHUS
JBYX IIap MPU3HAKOB y ropoxa

oOydaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IPaXKIaHCKOTO
MTOBE/ICHUS,
TIPOSIBIICHUS
YEJIOBEKOJIIOOUS 1
JI00pOCepIeYHOCT
u, yepe3 noaoop
COOTBETCTBYIOIIU
X TEKCTOB JIJIs
YTEHUs, 3a/1a4 JUIs
pelIeHus,
POOJIEMHBIX
CUTYyalHH I
00CYXICHUS B
KJacce;
JINCKYCCHU,
KOTOPBIC JTAIOT
oOy4aromumcs
BO3MOYKHOCTh
nproOpecTH ONBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JTaJIoTa.
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IIOCEBHOTO.

[IpuBoauTE GOPMYIUPOBKY
TpeThero 3akoHa I'. Mennens
(3aKOHa HE3aBUCUMOTO
HacJIeJ0OBaHMsl IPU3HAKOB)

1 OOBSICHSITH €T0
LUTOJOTUYECKHE OCHOBBI.
[IpuMeHATh MaTEMaTHYECKUI
pacy€r ¢ MOMOIIBIO
(eHOTUITHYECKOTO paJrKaia
Y METO/a MIEPEMHOKEHUS
BEpPOSITHOCTEN BapHaHTOB
pacuIeTuIeHUs] TPU3HAKOB

y MIOTOMKOB 110 ()€HOTHUITY

Y TEHOTHITY.

CocTaBisTh CXEMBI
JTUTHOPHUTHOTO CKPEITUBAHUS
U pelIaTb FreHeTUYECKUE 3a/1a4u
Ha JUTHOPUIHOE CKPEIIBaHUE
PackpsiBaTh conepxanue
TEPMUHOB Y NTOHATHI:
CLEIJICHHOE HACIIEJOBaHUE,
HapyIIeHUsI CIICTUICHHS TEHOB,
KPOCCHHTOBEP, PeKOMOMHAITHS
T€HOB, TEHETUYECKHE KaPThI,
MOpraHu/a.

[TpuBOUTE HOPMYTUPOBKHU
3aKkoHOB MopraHna (3akoHa
CLIETJIEHHOTO HACJIeI0BaHUs
TE€HOB M 3aKOHA HAPYIICHUS
CLIETUIEHUSI MEX/1y T€HaMu )

1 OOBSICHATH HX
[UTOJOTUYECKHAE OCHOBBI.
[TepeuncrisaTh OCHOBHbIE
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IIOJIOKEHUS XPOMOCOMHOM
TEOPUU HACIIEICTBEHHOCTH.
Pemats renerudeckue 3anauu
Ha CLICTUIEHHOE HACJIEeI0BaHUE
I€HOB U HapyLIECHUE CLEIUICHUS
MEXy TeHaMu

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN
I10J1, FETEPOraMeTHBIN MOJ.
OOBACHATD XPOMOCOMHBIN
MEXaHU3M OIpEICIICHHs 110J1a
y OpPraHu3MOB.

[IpuBOIUTE IPUMEPHI
HacJIeI0BaHMs IPU3HAKOB,
CLEIUICHHBIX C ITOJIOM.
CocTaBiATh CXEMBbI
CKPEILMBAHUS U PEIlaTh
TEeHETUUYECKUE 3a]aul Ha
HacJeA0BaHUE IPU3HAKOB,
CLEIJICHHBIX C MTOJIOM.
[IpuBOIUTE IPUMEPHI
TeHEeTUYECKUX 3a00eBaHUN

1 1e(EeKTOB Yy OpraHU3MOB,
CBSI3aHHBIX C IIOJIOBBIMU
XpoMocomamu PackpbIBaTh
coJiepKaHUE TEPMUHOB

Y MTOHSATUI: MHOXECTBEHHOE
JeiicTBre reHa (TieoTpomnus),
KOMIUIEMEHTAPHOCTb, 3MHCTA3,
MIOJINMEPHUSL.

Onpenensts Gpopmbl
B3aMMOJEHCTBHS aJUIEJIbHBIX
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U HEaJICIbHBIX T'€HOB.
[IpuBoaANTE IpUMEPHI
IUICUOTPONTHOTO JICUCTBUSA
TCHOB.

Pemrate reneTuueckue 3agaun
Ha B3aMMOJCHCTBHE
HeaJlJICIbHBIX TCHOB

13

3aKOHOMEPHOCT
Y U3MEHYMBOCTH

PackpeiBath conepxanue
TEPMUHOB U IIOHATHMH:
U3MEHUYUBOCTb, HEHACIIE-
CTBEHHAsI U3MEHYUBOCTb,
HaCJIEICTBEHHAs
N3MEHYUBOCTb.
CpaBHUBaTH
HEHACJIEACTBEHHYIO U3MEH-
YMBOCTb C HACJIECTBEHHOM.
[IpuBOUTE IPUMEPHI
KAaueCTBEHHBIX

Y KOJIMYECTBEHHBIX IPU3HAKOB
OpPraHU3MOB, IIPOSABIICHUN

Yy OpraHu3MOB HEHa-
CJIEICTBEHHOU

M HacJIeACTBEHHOU N3MEH-
YUBOCTH

PackpsIBath conepxanue
TEPMUHOB U NIOHATHUH:
MOAU(UKAITMOHHAS, WIN
¢beHoTunMuecKas,
W3MEHYMBOCTh, BAPUAHTAa,
BapHAallMOHHBIN psf,
BApUALlMOHHAs KpHUBasi, HOpMa

Wcnonw3oBanue
BOCIIMTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOT0
peaMeTa uepes
JIEMOHCTPALHIO
oOyyJaromumces
IPUMEPOB
OTBETCTBEHHOTO,
IPaKIaHCKOTO
IMOBEICHUS,
MPOSIBIICHUS
YeJIOBEKOJIFOOHS U
n00pocepIeYHOCT
U, uepe3 no100p
COOTBETCTBYIOIIN
X TEKCTOB IS
YTEeHUs, 3a1a4 s
pereHus,
MPOOIEeMHBIX
CUTyalHi I
00CyKIeHUS B
KJacce;

peakuuu Npr3HaKa, JUCKYCCHH,
Mo (UKAIIH. KOTOPBIE JAIOT
XapakTepu30BaTh CBOMCTBA o0yyaroImumcst

bu6nmmoreka [IOK
https://m.edsoo.ru
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MOIU(DHUKAITTOHHOM
n3mMeHYnBOCTH. [loka3biBaTh
pOJIb YCIIOBUM BHEIIHEN CPEBI
B Pa3BUTUU MOJU(DUKAIIMOHHOM
W3MEHYUBOCTH Y OPTraHU3MOB.
CtpouTh BapuallMOHHBIE PSBI
U TpaduK KpUBO HOPMBI
peaKIu NPU3HAKOB

y Pa3JIMYHBIX OPTAHU3MOB
PackpsiBaTh conepxkanue
TEPMUHOB U NIOHATHM:
KOMOMHATUBHASI U3MEHUNBOCTb,
MyTallMOHHAs! U3MEHYUBOCTb,
KOMOMHAIINH, My TallUH.
XapakTepu30BaTh CBOMCTBA
F€HOTUINYECKOU
W3MEHYUBOCTH.

OnuceiBaTh MEHO3 U MOJIOBOM
MpoLecC KaK OCHOBY
MPOSIBJICHUSL Y OPTraHU3MOB
KOMOWHATUBHOU
W3MEHYUBOCTH.

[Toka3bIBaTh Ha KOHKPETHBIX
rpuMepax poJib
KOMOWHATUBHOW U3MEHYMBOCTH
B CO3/IaHUH T€HETUYECKOTO
pa3zHOOOpa3usi OpraHu3MOB

B IIpeJIeNiax OJHOTO BUJA.
CpaBHHMBATh TEHOTUITHYECKYIO
U3MEHYUBOCTh

¢ MOTU(PUKAITMOHHON
PackpsiBath conepxanue
TEPMUHOB U NTOHATHM:
MyTallM1, XpOMOCOMHBIE

BO3MOXHOCTh
IpUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTUBHOTO
Juanora.

85




nepecTpoiku (abeppatiun),
TIOJIUTIIOU U], aHEYTUION NS,
MYTaHT, MyTareHsbI.
[IpuBOANTE IPUMEPHI MyTaLIHH,
BCTPEYAIOILIUXCS Y PA3HBIX
OpraHU3MOB.
Knaccuduimposars Mytanuu
10 Pa3HBIM OCHOBaHUSIM.
PaznuuaTth Ha N300paKEHHUIX
(cxemax, TabJIMIIaX) TCHHBIC
MyTalli1, XpOMOCOMHBIE
MePECTPOUKH pa3HBIX BUJIOB:
JeNCINH, TyTUTHKAIH,
TpaHCIOKAI[UH, UHBEPCHH;
T€HOMHBIE MyTaIlUU.
CpaBHuBaTh MeX1y cOO0M
MyTAaIli1 Pa3HbIX BUJIOB.
XapakTepu3oBaTh CBONCTBA
MYTaIllMOHHON U3MEHYHUBOCTH.
HaseiBaTh IpUYMHBI MyTalLIN,
BBISIBJIITH HCTOYHUKH
(hakTOpOB-MyTareHOB

B OKpY’KaroLIen cpene
(KOCBEHHO).

[TpuBOaUTE HOPMYTUPOBKY
3aKOHA TOMOJIOTUYECKUX PSIJIOB
¥ HaCJIECTBEHHOM
n3MeHunBocty H. U. BaBunosa
1 000CHOBBIBATH €r0 3HAYCHHE
JUTSI IPAKTUKH CENTbCKOTO
XO035ICTBA.

OueHuBaTh 3BOJIIOIIMOHHOE
3HAQYE€HHE MYTaIlMOHHOTO
rpoliecca 1 KOMOMHATUBHOM
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U3MCHYMBOCTHU

14

I'enetuka
YyeJI0BeKa

PackpsiBaTh copepxanue
TEPMUHOB U IIOHATHUM:
CEeKBEHHUPOBaHUE, KapTa
XpOMOCOMBI, IpOOaH1,
HaCJIe/ICTBEHHBIE OOJIE3HU
(MOHOTEHHBIE, TTOJIUTCHHEIE,
TeHHbIE, XPOMOCOMHBIE),
MEIMKO-TEHETHYECKOE
KOHCYJIbTUPOBaHUE, 10POI0Basi
JTUArHOCTHKA, aMHHUOIICHTE3.
[lepeuncnsats ocoOeHHOCTH
M3YYCHHSI TCHETHKH YeIOBEKa
Y METOJIbI MEIUITMHCKOM
TCHETHKH.

XapakTepru30BaTh METOIbI
M3YYCHHSI TCHETHKH YeIOBEeKa
(reHeanoruyeckuid,
OJIU3HEIIOBEIN,
[UTOTEHETHYECKHUIA,
OMOXHMUYCCKHM,
MOMYJSIIUOHHO-
CTATUCTUYECKUN).
OnuceiBaTh LEH, 3a/1a49H

Y JOCTHKCHHS MEXTYHAPOIHON
nporpaMMmsbl «I'eHoM
yenoBekay. Paznuyars Ha
M300pakeHusIX (cxemax,
TabnuIax) KapThl XpOMOCOM
(renetuyeckue, GU3MUECKHE,
CUKBEHCOBBIC). ONHCHIBATH
METO]IbI COBPEMEHHOTO
oTpeieNICHUs] TCHOTHIIA
OpraHu3Ma: MOJTHOTEHOMHOE

Hcnonw3oBanue
BOCIIMTATEIbLHBIX
BO3MO>KHOCTEH
CoJIepKaHus
y4eOHOTO
mpeaMeTa yepe3
JIEMOHCTPALHIO
oOydarmumcs
IPUMEPOB
OTBETCTBEHHOTIO,
IPaKIaHCKOTO
ITOBEJICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIFOOHS U
n00pocepIeYHOCT
H, yepe3 nogoop
COOTBETCTBYFOIIH
X TEKCTOB JIJISt
YTEHHS, 33144 JJIs
pelIeHus,
POOJIEMHBIX
CUTYyalMil JJIst
o0CyKIeHUS B
KJacce;
JIUCKYCCUH,
KOTOPBIC JTAIOT
oOydaromumcst
BO3MOYKHOCTD
MPUOOPECTHU OIBIT
BEJICHUS
KOHCTPYKTUBHOTO
Jajora.

bu6nmoreka [IOK
https://m.edsoo.ru
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CEKBEHUPOBAHHE,
T€HOTHIIMPOBAHUE, B TOM YHCIIC
¢ nomoiwto IT1{P-ananuza.
XapakTepru3oBaTh
HaCJIeICTBCHHBIC 3a00JIeBaHuUs
yeJIoBeKa U 3a00JIEBaHUS

C HacCJIeACTBCHHOM
MPEAPACIIONOKEHHOCTHIO.
CpaBHHBaThH TEHHbIE,
XPOMOCOMHBIE 00JIC3HU
yeJlIoBeKa U 00JIC3HU

C HACJIEACTBEHHOMI
MIPEIPaACTIONOKEHHOCTHIO.
VcTaHaBIMBaTh B3aUMOCBS3b
MEX/Ty HaclleJICTBCHHBIMU
3a001€BaHHUSIMH Y€JIOBEKA U X
TCHETHYECKOM OCHOBOM.
OO00CHOBBIBATh 3HAYEHHE
MEIMKO-T€HEe- THYECKOTO
KOHCYJIbTUPOBAHUS B MIPEIOT-
BpAIICHUHU U JICUCHUHN
HACJICICTBEHHBIX 3a00JICBaHUI

15

Cenexius
OpraHU3MOB

PackpsiBath conepxanue
OCHOBHBIX IIOHATHH: CEJIEKIU,
JIOMECTHKALIHSL, IPUMUATHUBHAS
CeNeKIus, KOMOMHAaTHBHAS
CEJIEKLIMsL, COPT, IIOPOJIa,
HITaMM.

[IepeunciaATe OCHOBHBIE ATAIBI
pa3BUTHUSA CEINEKLIUU KaK
Iporecca 1 HayKu.
XapakTepu3oBaTh COJIEPKAHUE
yuenus H. 1. BaBuiiosa

0 [leHTpax npouCXoxKAeHUs

Hcnonn3oBanme
BOCIIUTATEIbHBIX
BO3MOXKHOCTEH
coziepKaHus
y4eOHOT0
npeaAMeTa uepes
JIEMOHCTPAIIHIO
oOyJaromumcst
TIPUMEPOB
OTBETCTBEHHOTO,
TPaKIaHCKOTO
IMOBEJICHUS,

bubmunoreka IIOK
https://m.edsoo.ru
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Y MHOTOOOPa3Hst KyJIbTypHBIX
pactenuii. [loka3piBath LleHTpBI
IIPOUCXOXKACHUS U
MHOT000pa3usi KyJIbTypPHBIX
pacrenuii u LleHTphI
JIOMECTHKALIUH JIOMAITHUX
YKUBOTHBIX Ha KapTe MUpa,
CBA3BIBaTh UX MECTOIIOJIOKEHUE
C 0yaraMu BO3HUKHOBEHUS
JIPEBHEUIINX [TUBUIIM3ALIAM.
CpaBHHBaTH COPT, TOPOY,
LITaMM C BUJAMU-POJINYAMHU.
O060CHOBBIBATH 3HAUEHUE
3aKOHA TOMOJIOTUYECKHUX PSJIOB
B HACIICJICTBEHHOMN
n3MeHunBocty H. U. BaBuiiosa
JUISL CENIEKIIUOHHOM pabOoThI.
OnuceIBaTh NEPCHEKTUBBI
JIOMECTUKAILIUU U CO3/1aHHE
HOBBIX COPTOB KYJIbTYPHBIX
pacTeHui, MOpoOJ JOMAITHUX
KUBOTHBIX U HITAMMOB
MHUKpPOOPTaHHW3MOB
PackpeiBaTh conepxanue
TEPMUHOB U NTOHATHI:
HCKYCCTBEHHBII 0TOOD,
MIPOU3BOJIUTENH, IKCTEPHED,
OU3KOPOICTBEHHOE
CKpeIllMBaHUE, WX UHOPUIUHT,
HEPOJCTBEHHOE CKPEINBAHUE,
WM ayTOPUAMHT, YUCTast
JIMHUA, TeTepo3uc (rudpuaHas
CHJI1a), FEHOMHOE
pPEAAKTUPOBAHUE,

MIPOSIBIICHUS
YeJI0BEKOII00Us 1
n00pocepIeYHOCT
U, 9epes moaoop
COOTBETCTBYIOIIN
X TEKCTOB JJIs
YTCHHUSI, 33]1a9 JISI
pelieHus,
MPOOJIEMHBIX
CUTyaldu JJist
00CyXIeHUS B
KJ1acce;
JIUCKYCCUH,
KOTOpBIE JAt0T
oOyyJaromumces
BO3MOXXHOCTh
IPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
Jraora.
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HCKYCCTBEHHBIN MyTareHes,
(hakTOpbI-MyTareHsl,
MOJIUTION/IbI, OTAAJIEHHAS
TUOpUIU3aIHS,
CEKBEHUPOBAHHUE.
XapakTepru3oBaTh OCHOBHBIE
METO/bI CEJIEKIIMHU PACTEHUM
1 ’KMUBOTHBIX: UCKYCCTBEHHBIN
0TOOp ¥ THOPHUIU3ALINIO.
CpaBHMBaATh MacCOBBII
HCKYCCTBEHHBIN 0TOOp

C UHJIUBUyaJIbHBIM,
MOKa3bIBaTh UX 3HAYCHUE JIJISI
CEJIEKIINH KYJIbTYPHBIX
pacTeHui U JOMAaIIHUX
KUBOTHBIX.

[IpuBOUTH KOHKpPETHBIE
MIpUMEpPHI OT/Aa- JIEHHOI
rUOpUAN3AIIH B CEJIEKIUU.
OnuceiBath ombIT I, J.
KaprieueHko 11o npeoosieHuo
OecrIoIus MEXBUIOBBIX
rUOpHUI0B.

Pa3znuyath Ha U300paxeHMIX
(cxemax, Tabnuiax)

y OTJEIbHBIX MIPEACTaBUTE- JIEH
KOHKPETHOT'O COPTa U MOPOJIbI
X035iCTBEHHO LIEHHbIE
MPU3HAKH, HEOOXOIUMBIE
YEJIOBEKY.

XapakTepu3oBaTh poiib
CEJIEKIINH B 00ECTICUCHUH
MPOJAOBOJILCTBEHHOM
0€30MacCHOCTH YeJIOBEYECTRA.
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IIpuBOOUTE KOHKpPETHBIE
IIPUMEPBI TOCTHKEHUI
CEJICKLIUH KYJIbTYPHBIX
pacTeHM U JOMAIIHUX
KUBOTHBIX B Poccun

16

buorexHomorus
51
CHHTETHYECKAs
ononorus

PackpriBath coneprkanue
TEPMUHOB U IIOHATHMH:
OMOTEXHOJIOTHS, TPATUITMOHHAS
OHMOTEXHOJIOT U,
MHKPOOHOJIOTHYECKUI CUHTE3,
MHUKPOOHOIOTHYecKast
TexHojorus. [lepeuncisatob
HaIpaBJICHUsI OMOTEXHOJIOTHH;
LIeJIU U 3aJ1a4H, CTOSIIIUE MepeT
OMOTEXHOJIOTUCH.
XapakTepru3oBaTh OOBEKTHI,
HCIIOJIb3yeMbIE

B OMOTEXHOJIOTHH —
KJICTOYHBIEC M TKAHEBBIC
KYJbTYpPbl, MUKPOOPTaHU3MBI.
OnuceIBaTh OCHOBHBIE METOJIBI
TPaIUIIMOHHON OMOTEXHOIOTUU
H TOCTHIKECHUS
MHUKPOOHUOIOTHYECKOM
TexHoyuoruu. OOOCHOBEIBATh
3HAYCHUE OMOTEXHOJIOTHH JIJIs
CeJIbCKOXO03SMCTBEHHOT'O
pou3BOJCTBa PackpriBath
coJiepKaHue TEPMUHOB

W HOHATHUI: KJICTOYHAS
WH)XEHEPHSs, KJIETOUHAS
TEXHOJIOTHSI, METOJ] KYJIbTYPBI
KJIETOK M TKaHEM,
TOTHIIOTEHTHOCTb,

Hcnonb3oBanue
BOCTIMTATEIBHBIX
BO3MOKHOCTEMN
CoJIepKaHus
y4eOHOT0
nmpeaMeTa uepe3
JEMOHCTPAIIHIO
oOyyJarommmces
IpPUMEpPOB
OTBETCTBEHHOTO,
IPaXaaHCKOTO
MIOBE/ICHUS,
POSIBICHUS
YEJIOBEKOJIIOOUS 1
J00pOCepIeYHOCT
U, 4epe3 mo100p
COOTBETCTBYIOIIHN
X TEKCTOB JJIS
YTEeHHUSI, 3a]1a4 JISI
pelIeHus,
POOIEMHBIX
CUTYyalHi I
00CyKIeHUS B
KJ1acce;
JICKYCCUH,
KOTOpBIC JTAIOT
oOydaromumcs
BO3MOYXHOCTh
PUOOPECTHU OMBIT

bu6nmoreka [IOK
https://m.edsoo.ru
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IUTFOPUIIOTEHTHOCTD,
CTBOJIOBBIE KJIETKH,
MUKPOKJIOHAIbHOE
Pa3MHO>KEHHE PACTEHUH,
coOMaTHUeCKasi TMOpUAnU3aLus,
ranaoubl, THOPUIOMBI,
MOHOKJIOHAJIbHBIE

U IIOJIMKJIOHAJIbHBIC aHTUTEIIA,
METO/]I TPaHCIUIaHTALUU SAEp,
KJIOHUPOBAHHUE.
XapakTepu30BaTh OCHOBHbBIE
HaIIPABJICHUSI CUHTETUYECKOU
ouosoruu.

OnuceiBaTh Ha KOHKPETHBIX
IIpUMepax METO/Ibl KIIETOYHOMN
UHXCHEPUH.

[IpuBOUTE IPUMEPHI
HCII0JIB30BAHHUS
MOHOKJIOHAJIbHBIX

U TIOJIMKJIOHAJIbHBIX AHTUTEI
B MEMIIMHE.

OueHuBaTh 3HaYECHNE
CUHTETHYECKOI Onosioruu 1is
CENBbCKOI0 X0351CTBA

U MEIUILIUHBI

PackpeiBaTh conepxanue
TEPMHUHOB U TIOHATUMN: TeHHas
UHXEHEpUsl, PECTPUKIINOHHBIE
SH/IOHYKJI€a3bl (PECTPUKTA3bI),
JIMIIKNAE KOHIIBI, TUIa3MU/IBL,
PECTPUKIIMS, TUTHPOBAHUE,
TpaHcopMalus, CKpUHUHT,
TpaHCTEHHbIE (T€HETUYECKH
MOJIM(UIIMPOBAH- HbIE)

BEJICHUS
KOHCTPYKTHUBHOTO
JMajora.
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OpraHU3MBI.
OnuceiBaTh METOBI
PenpoIyKTUBHOTO

U T€pPareBTUYECKOIO
KJIOHUPOBAHUSI, KJIETOUHBIE
TEXHOJIOTHH U CIIOCOOBI
TEHETUYECKON MHKECHEPHUHU.
XapakTepu3oBaTh JOCTUKEHUS
TEHHOW UH)KEHEPUHU.
OueHuBaTh 3K0JIOTMYECKUE

Y 3TUYECKHE TPOOIEeMBI
KJIOHUPOBAHUS U CO3JaHUs
TPaHCTCHHBIX OPTraHU3MOB,
MEPCIEKTUBBI PA3BUTHUS
XPOMOCOMHOM U T€HHOMU
HH)XeHepuu PackpbiBaTh
Coep)KaHUE TEPMUHOB

Y MOHATUM: METULIMHCKAs
OMOTEXHOJIOTHS,
MeTabOJIOMHBIN aHaH3,
TE€HOLICHTPUYECKHI aHAIIN3,
MepCOHAIU3UPOBAHHAS
MEIUIINHA, PETeHEepaTUBHAS
MEJULIHHA.

XapakTepu30BaTh METOIbI
MeTa00JIOMHOTO

Y T€HOLIEHTPUYECKOTO aHAIIN3a;
WCIIO0Ib30BaHHUE CTBOJIOBBIX
kinetok; [II[P-nuarnoctukys;
TapreTHYIO TepaIuio paka

Hroro

102

21
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11 kiaacce

No | Tema, pazaen kypca | KomudectBo | Kontponbsabie | [Ipoektsr | JI/p. | Metoasr u popmbl Peanuzanus DJIEKTPOHHBIE
4acoB paboThI OpraHu3aluu 00y4eHusl. BOCIUTATEIBHOTO (umdpossie)
XapakTepuctuka NoTeHLuaNta o0Opa3oBaTenbHbIC
JeSITeTbHOCTH pecypcsl
00yyJaronmxcs.

1 | 3apoxnenue u 6 1 0 PackpriBath conepxxanue | [loOyxnenue Bbu6mmoteka [JOK
pa3BUTHE TEPMHUHOB U MTOHATHUH: 00ydJaronmxcst https://m.edsoo.ru
HBOJFOIIMOHHBIX KpearnoHu3M, BUJ, co0JIr01aTh HA YPOKE
MpEeJICTaBICHUI B cUCTeMaTHKa, OMHapHas OOLIePUHATHIC
ouonorun HOMEHKJIATypa, HOPMBI TIOBE/ICHUS,

HCKYCCTBEHHAsl CUCTEMa npaBuiia OOIICHHS CO
KJaccu(uKanuu CTapIIUMHU
OpraHU3MOB, (memaroru4ecKuMu
HUCTOPUYECKUI METON, pabOTHUKAMHU)
JTApBUHU3M. U CBEPCTHUKAMU
XapakTeprus3oBaTh (oOyuarommcs),
B3IJISLJIBI ApHUCTOTENS, HNPUHIUIBI y4eOHOH
Owmnenokia, Jlykpenuns JVCIIATUTHHEI

Kapa, /Ix. Pes nHa
pa3BUTHE )KUBOU
MIPUPOJIBI.
OnenuBars Bkiag K.
JlunHues B pa3BuTHe
OMOJIOTHH.

CpaBHI/IBaTL B3TJIAbI HA

BUJ 1 3BOTIOIHIO K.

JIunnes, XK. b. Jlamapka

u Y. JlapBuHa.

KpI/ITI/I‘{eCKI/I OLICHUBATh

KpCallMOHUCTCKUEC
B3IV AbI HA J)KUBYTO

U CaMOOpPraHHu3ally;
IpPUMEHEHHE Ha
ypoke
MHTEPaKTHBHBIX
¢dopm paboTsI ¢
00yJarOIUMHUCS.
[IpuBneuenue
BHUMaHUS K
o0cyxaaemMoin Ha
ypoke uHbOopMaIi,
AKTUBU3AINH UX
MIO3HABATEJIbHON
JIESITENIBHOCTH;
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IIpUpoay. IPUMEHEHHE Ha
Ilepeuncnars KyJabTypHO- | ypOKe
UCTOPUYECKHE MHTEPAKTUBHBIX
Y €CTECTBEHHO-HAy4HbIE (dopm paboThI ¢
NPENOCHIIKY MOSBICHUS | 00YYarOIIUMHUCS.
HBOJIFOLIMOHHON TEOPUU
Y. [JapBuHa.

OnuceiBaTh poib
HUCTOPUYECKOI0 METO/A.
W3narare CylmHOCTb
SBOJIFOLIMOHHOM Teopuu Y.
JlapBuHa.

Ha3siBaTh OCHOBHBIE
(dakTel Onorpadun Y.
JlapBuHa u 3Tarnsl
CO3JaHMsI UM
IBOJIFOLINOHHONU TEOPUHU
PackpeiBath conep:xanue
TEPMUHOB U ITOHATHUM:
HaCJIEICTBEHHOCTb,
M3MEHYUBOCTb,
HCKYCCTBEHHBIH 0TOOD,
6opnba 3a
CYILLIECTBOBaHHUE,
€CTECTBEHHBIN 0TOOD.
W3narars CylmHOCTb
yuenus Y. JlapBuna o0
HCKYCCTBEHHOM OTOODE.
XapaxkTepru3oBaTh
JBUKYIIUE CUIIBI
ABOJIIOLIMU BUJIOB 110
HapBuny.

[IpuMeHnATh 3HAHUA

0 JIBWXKYILIUX CHJIAX
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ABOJIFOLIMU BUJIOB T10
JapBuny a5 00bsCHEHUS
MHOTr000pa3us BUJIOB,
HOPOJ] TIOMALITHUX
YKUBOTHBIX M COPTOB
KYJIbTYpHBIX pacTeHH
PackpsIBaTh conpep:kanue
TEPMUHOB U IOHATHH:
JApBUHU3M, MyTalllH,
MYTal[MOHHBIN MpoLecC.
OOBACHATH IPUYUHBI
KpHU3HUCa JapBUHU3MA.
O0OCHOBBIBATH
3aKOHOMEPHOCTh
Tpanchopmauu
JapBUHU3MA

B CUHTETHUYECKYIO TEOPHUIO
sBommonuu (CTD).
N3mnarate OCHOBHBIE
nosioxkenus CTO.
OunenuBats Bkiag I'. Jle
Opusa,

C. C. YerBepuxosa,

N. U. lImanerayse- Ha, /.
K. bensieBa

B (hopMHUpOBaHUE
CTD.OnennBars
3Hauenue CTO

B (hopMHUPOBaHUU
COBPEMEHHOM
€CTECTBEHHO-HAy4YHOH
KapTUHBI MUpa

MukposBontonus u
€€ pe3yJIbTaThl

13

PackpsIBath conepxanue
TEPMUHOB U ITOHATHUMN:

HUcnonb3oBanue
BOCIIMTATEIBHBIX

but6mmoreka [IOK
https://m.edsoo.ru

96



https://m.edsoo.ru/

MHUKPOIBOJIIOLIHS,
MaKpO3BOJIIOIHS,
MYTAaIUH, IO JISIIIHS,
KOMOHMHAIIUU T€HOB,
reHO(OH/I, AIIEMEHTApHOE
ABOJIIOLIMOHHOE SIBJICHUE.
XapakTeprus3oBaThb
MUKPO3BOJIOLHUIO KaK
ATl MOSBICHUS
MIPUCTIOCOOICHUI

1 BUJ000pa30BaHUs.
XapakTepu3oBarthb
MOITYJISIIUIO KaK
AIIEMEHTAPHYIO SAMHUILY
HBOJIIOIIH.
[lepeuucnars npu3HaKu
UJCAIBHOU MOITYJISILIUI

U OOBSICHATH YCIOBUS
BBITTOJIHEHHS 3aKOHA
Xapau—DBaiin- 6epra.
[IpumensATh UMEOIIMECS
3HAHUA IS O0BSICHEHUS
MIPUYUH U3MEHIHBOCTH
y ocobeli 0THOTO BUAA
PackpsIBaTh conepxanue
TEPMHHOB U TIOHATHUH:
MYTalMOHHBIN TpoILIeCC,
KOMOHMHATHUBHAS
W3MEHUYUBOCTb,
TOMYJISIIIHOHHBIE BOJIHEI,
npeiid TeHOB, MUTPAIUH,
W3OJISIIIHS,
reorpaduyeckast
(mpocTpaHCTBEHHAs!)

BO3MOXHOCTEN
CoJIepKaHUs
y4eOHOTO MpeMeTa
qyepes
JIEMOHCTPAIIHIO
o0ydJaromuMmces
IPUMEPOB
OTBETCTBEHHOTO,
IPaXTaHCKOTO
TIOBEJICHHS,
MIPOSIBIICHUS
YeJIOBEKOTIO0US 1
00pOCEePIEYHOCTH,
yepe3 moa0op
COOTBETCTBYOIIHX
TEKCTOB JIJIsl YTCHHUS,
3a/1a4 JUIsl pericHHsI,
pOOJIEMHBIX
CUTYyalHi I
o0cCyKIeHUS B
KJacce;

JTUCKYCCHIA, KOTOpBIE
JTAI0T 00YYaOIUMCSI
BO3MO>XHOCTh
PUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JTaJiora.




U30JIAIHS, OHOIOTHYecKast
(perporyKTHBHAS)
u3oIsus, 3¢ dext
ocHoBates, dhdexT
OyTBUIOYHOTO TOPJIBILIKA.
XapakTepu3oBarhb
3JIEMEHTapHbIE (PAKTOPHI
(IBYOKYIITE CHUITBI)
HBOJIIOIIH.

Onuennsath Bkian C. C.
YerBepukona, J. Maiipa
B Pa3BUTHE
HBOJIIOIIMOHHOTO YYCHHUS.
OOBACHATH IPUUUHBI
HEHAIPaBJICHHOTO
JENCTBUS 2IIEMEHTAPHBIX
HBOJIFOIIIOHHBIX
dakropos. [IpumensaTs
UMETOIINECs 3HAHUS

0 JIBIKYIIIUX CHUIIaX
IBOJIIOIUH IS
00BSICHEHUS IPUYUH
pazHoobOpa3us reHodoHIa
HOMYJIALUI OHOTO BUJA
PackpsIBaTh conepxanue
TEPMUHOB U TIOHSATHIA:
€CTECTBEHHBIN 0TOOD,
JBUXKYIIUN 0TOOD,
CTaOUITU3UPYIOIINI
0TOOp, pa3phIBAIOIINI
0TOOp, IOJIOBOH OTOOP.
XapakTepu3oBarth
€CTECTBEHHBII 0TOOD Kak
JIBIDKYILYIO
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Y HaIIPaBIISIOUIYIO CHITY
HBOJIIOLIMHU, €r0 (OPMBI.
Paznmuats Gpopmbl
€CTECTBEHHOT0 0TOOpa

B MOMYJISIHAX, TPUBOIUTH
pUMEpPHI JeHCTBUS

B TOMYJISIHUSAX (OpM
€CTECTBEHHOT'0 0TOOpa.
OOBSICHITH MPEANOCHIITKA
JUISL IEUCTBUSA IBHKYIIECH
U CTaOMIIM3UPYIOIICH
(bopM eCTeCTBEHHOTO
oTbopa.

CpaBHuBaTh GOPMBI
€CTECTBEHHOI'0 0TOOpAa,
JIeNIaTh BBIBOJIBI HA OCHOBE
CpaBHEHHS.

[TpuMeHsTh UMEroInecs
3HaHUS O €CTECTBEHHOM
otbOope A 00bsICHEHUS
MIPOLIECCOB,
MPOUCXOSIINX

B TIOIYJISIMSIX BUJIOB
OpraHu3MOB

PackpsIBaTh conepxanue
TepMHHA
PUCTIOCOOIEHHOCTh
OpraHM3MOB (aanTanus),
apoMopdo3,
UIMOa AN TaIHs.
[TpuBOIUTH KOHKPETHBIC
MPUMEPBI
MIPUCTIOCOOICHU I
OpranusmMoB (Mopdo-
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JIOTUYECKUE,
(hU3HOIOTHYECKHE,
OHMOXMMHUYECKUE,
MTOBEJICHYCCKHUE).
OOBSICHITh MEXaHU3M
BO3HUKHOBEHUS
MPUCTIOCOOICHU I

Yy OPTaHU3MOB.
IIpuBOoaUTE IPUMEPHI
apoMopd030B U
WIM0AaNTALN y
pacTeHUii U KUBOTHBIX.
OOBSCHATH POITH
apoMop(h030B B OCBOCHUH
OpraHu3MaMu HOBBIX CpeJl
obuTaHus.

OOBSCHATH POITH
UANOaIanTalui B
MIPUCTIOCOOTICHUHT
OpraHU3MOB

K KOHKPETHBIM YCJIOBHUSIM
CpEJIbl.

Jloka3eIBaTh
OTHOCHTEJIbHBIN XapaKTep
MPUCTIOCOOTIEHHOCTH

Y TIPUBOJUTH IPUMEPHI
OTHOCHUTEJIbHOCTH
ajanTaluii.

PackpeiBath 3HaueHNE
JBIDKYIIUX CHUJT HBOJIIOIIUU
B (hopMHUPOBaHUU
npucnocoOIeHui
PackpsIBaTh conepxanue
TEPMUHOB U MOHSITUH:
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BU/I, KPUTEPUH BHUJIA,
nmotuMopu3M, BUIbI-
JIBOMHUKH, apeall,
AKOJIOTHYCCKAs HUIIA,
MOIYJISIUUSL, BUTOBOM
KapUOTHII, KOCMOTIOJIUTHI,
SHJIEMMKH, ITOJ{BHIBL,
SKOTHIIBI.
XapakTeprus3oBaThb
KpUTEPUHU BHJIA
(Mopdonornveckui,
FeHETHYCCKHI,
OMOXMMUYCCKHH,
reorpauIECKuid,
3KOJIOTMYCCKHIA,
OMOXUMHYCCKHI).
OOBSICHATH
HE00X0IUMOCTb
HCIIOJIF30BaHUS BCEH
COBOKYITHOCTH KPUTEPHEB
JUISL OTIpeIeTICHUS
BUJOBOH
MIPUHAJICKHOCTH
OpraHusma.

[Tepeuncnars OCHOBHBIE
BHYTPUBH/IOBBIC
TPYTIITUPOBKH.
OOBACHATD IPUUUHBI
CYIIECTBOBAHUS MOHO-

Y MOJUTUIIMYECKHUX BUIOB.
CpaBHHBaTh BUIBI 11O
Mopdooruaeckomy
KPUTEPHIO

PackpsiBath copepikanue
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TEPMUHOB U ITOHATHUM:
BUI000pa3oBaHue,
U30JISAIUS, KODBOJIOLIHSL.
XapakTepu3oBarhb
BU000pa30BaHUE KaK
pe3yJnbTar
MUKPOAIBOJIOIHH.
OOBSACHATH POJIb
U30JISALIUHN B 00pa30BaHUU
HOBBIX BHJIOB.
XapakTepru3oBaTh
pa3InyYHbIe CIIOCOOBI
BHJ1000pa30BaHUS
(ammonaTtpuueckoe,
CUMIIATPUYECKOE).
[TpuBOIUTH KOHKPETHBIE
MIPUMEPHI BHJIOB,
00pa30BaBIINXCS
Pa3IMYHBIMHU CIIOCOO0aMHU.
[TpumeHsTH 3HAHUS
croco6oB
BU000pa30BaHUs JUIs
00BsICHEHUS TPUYHH
MHOTr000pa3usi BUJIOB.
OOBSACHATH
BO3HUKHOBEHUE
YCTOMYMBOCTH NTATOT€HOB
K aHTUOMOTUKAM

Maxkpo3BOJTFOIHS U
€€ pe3yJIbTaThl

PackpriBath conep:xanue
TEPMUHOB U ITOHATHUM:
MaKpO3BOIIOLUS
(puiiorenes), nepexoHbIe

bopmsl,

Hcnonbp3oBanue
BOCIIUTATEIBHBIX
BO3MOXKHOCTEM
coJiepKaHus
y4eOHOTo npeMeTa

bubnunorexa LIOK
https://m.edsoo.ru
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(UITOTCHETUYECKUE PSIBI,
MAJICOHTOJIOT U
XapakTeprus3oBaThb
MaKpO3BOIIOIUIO KaK
HA/IBUJIOBYIO 3BOJIOIHIO
00pa3oBaHMs KPYITHBIX
TaKCOHOMHYECKHUX
€IUHULL.

OOBsACHATH 3HAYCHHE
MAJIEOHTOIOTUYECKIX
UCCIIEN0BAHMUM IS
nonydeHus (hakToB
HBOJIIOIIUH OPTaHU3MOB.
[TpuBOIUTH pUMEPHI
OpraHu3MOB,
OTHOCSIIINXCS

K [1IEPEXOIHBIM (popMaMm.
Ha3zbiBaTh rpymnibl
OPTraHu3MOB, JUIsI KOTOPBIX
BOCCTaHOBJICHbI
(buIoreHeTuYEeCKue psiibl.
CpaBHHBATh MPOLIECCHI
MaKpOABOJFOIHH

¥ MUKPO3BOJIIOLIUU
PackpsIBaTh conepxanue
TEPMUHOB U TIOHSATHIA:
ouoreorpadus, SHIEMUKH,
PEITUKTHI.

O060CHOBBIBaTH 3HAUECHUE
ouoreorpadun s
M3yYEHUS SBOIIONUN
OpPIraHU3MOB.
[Tepeuncnars
ouoreorpaduyeckue

yepes
JEMOHCTPALINIO
o0ydJarmumcs
IpUMEpPOB
OTBETCTBEHHOTO,
IPa)IaHCKOTO
MOBEJICHUS,
MPOSIBIICHUS
YEIIOBEKOIIOOUS U
n00pOCepIeYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIINX
TEKCTOB JIJISl YTCHHUS,
3a/1a4 JIsl perieHus,
POOJIEMHBIX
CUTyaluu JJist
00CyXICHUS B
KJ1acce;

JUCKYCCHN, KOTOPbIE
JAI0T 00yYaroLUMCS
BO3MOXKHOCTh
MPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
Jianora.
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obnactu 3eminu

U OOBSCHATH MPUUUHBI UX
BBIJICJICHUSI.

CpaBuuBath ¢Giopy

U GayHy MaTepHKOB

U OCTPOBOB, PACTEHUS

1 )KHBOTHBIX PAa3HBIX
OouoreorpaduuecKux
oOnacreii.

[TpuBOIUTH pUMEPHI
PEITUKTOBBIX OPTaHU3MOB,
BUJIOB-9HJICMHKOB.
OOBSACHATH IPUYNHBI
COXpaHEHHUS BUJIOB-
9H/ICMHKOB H OKHBBIX
MCKOMaeMbIX)
PackpsIBaTh conepxanue
TEPMHUHOB U TIOHATHUH:
AMOPHOIIOTHS,
MopdoJorus,
TOMOJIOTHYHBIE

Y aHAJIOTUYHBIEC OPTaHBI,
PYJIUMEHTBI, aTaBU3MBI,
OMoXUMHYecKas
TOMOJIOTHSL.
XapakTepu3oBartb
AMOPHOTIOTUYECKHE,
CpPaBHHUTEIHHO-
Mophonoruueckue,
MOJIEKYJISIPHO-
reHeTHYeCKHue, OMOXUMH
YecKHue, MaTeMaTHYecKHe
METOMBI H3yUYCHHS
HBOJIIOIIH.
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OOBSICHITH 3HAUCHUE
AMOPHOJIOTHH,
CpPaBHUTEJIBHOU
MOPQOJIOTHH,
MOJIEKYJIIPHOW T€HETHUKU,
OHMOXUMHUHU,
OronH(pOPMATHKH JUIS
W3YYCHHUSI SBOJIOIINH
opranu3moB. O1leHUBAThH
BKJIaJ]

A. O. KoBainesckoro,

B Pa3BUTHE
ABOJTIOIIMOHHOTO YUEHUS.
OnuceiBaTh TeHETUYECKUE
MEXaHU3MbI IBOJIIOIIUN
OHTOT€HE3a U MOSIBICHUS
ABOJTFOIIMOHHBIX
HOBIIIECTB.

[IpuBOIUTE IPUMEPHI
aTaBU3MOB

U PYJMMEHTapPHBIX
OpPraHOB y pa3IMYHBIX
OpPraHu3MOB U OOBSCHSTH
MPUYUHBI UX TOSIBICHUS.
IIpuBOAUTE IPUMEPHI
TOMOJIOTUYHBIX

Y aHAJIOTUYHBIX OPTaHOB.
CpaBHHBaTh CTpOEHUE
OpraHOB y OPTaHU3MOB
Pa3HBIX CUCTEMaTHYECKUX
TpyIIIL.

[IpuBOaUTE IPUMEPHI
OMOXMMHUYECKON U TEHHOU
romosioruu. OueHuBaTh
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3HAa4YEeHUE
OronH(pOPMATHUKH JIJIst
U3yYeHUS
3aKOHOMEPHOCTEM
HBOJIIOIIUH

PackpsiBath copepkanue
TEPMUHOB U ITOHATHUM:
cMeHa (YHKIIHM OpraHoB,
HEOOpPaTUMOCTh
HBOJIIOLIMHU, AANITUBHAS
panuanms,
HEPaBHOMEPHOCThH TEMIIOB
ABOJIIOLIMH, YEPETOBAHUE
TJIaBHBIX HAIMpaBIICHUH
ABOJIIOLIMH.
AHaIM3upoBaTh NPUUUHBI
Yepe0OBaHUs TTIaBHBIX
HAIpPaBIICHUH 3BOJIOIUH.
IIpuBOAUTE IPUMEPHI
MIPOUCXOKICHUS
OpPraHu3MOB OT
HeCTeUAIN3UPOBAHHBIX
MIPEIKOB U UX
IIPOrpecCUpyroEei
CHeIHaTH3aIHH.
OOBACHATH MPUUUHBI
TEMITOB DBOJFOIIHH.
[TpuBOAUTE PUMEPHI
aJanTUBHOMN paguanuu

y OpPraHu3MOB.
OOBSICHATH IPUYUHBI
HEoOpaTUMOCTH
IBOJTIOITUH

HpOI/ICXO)K,Z[CHI/IC )48

17

PaCKpLIBaTL COACPIKaHUC

Hcnonb3oBanue

bu6nmnorexa [IOK
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pa3131/1THe JKHU3HHU Ha
3emiie

TEPMUHOB U ITOHATHUM:
KpearmoHU3M, BUTAJIU3M,
naHcrepmus, abuoreHes.
N3narats Hay4yHbIe
TUIIOTE3bI U TEOPUU
MIPOUCXOXKICHUS KU3HU
Ha 3emie.

OnenuBath Bxiag D.
Penn, JI. Crianannanu,
JI. TTactepa

B (hOpMHUpPOBaAHHE
Hay4HBIX B3IJIS1/I0B HA
MIPOUCXOKICHHUE KU3HU
Ha 3eMiie.

[lepeuncnars ctaguu
pPa3BUTHS KU3HU Ha
3emJie, COrjIacHO TeOpUn
ouormon3a

PackpsIBaTh conepxanue
TEPMUHOB U MOHSATHUM:
reoJ0oruyecKas SBOIIOIHNS,
XAMHYECKasl DBOJIIOINS,
aOMOTEHHEBIN CHHTE3,
nepBU4YHas atMocdepa,
KOallepBaTHbBIE KaIlIH,
prOO3UMBI, TPOOHOHTHI.
XapakTepru3oBaTh
OCHOBHEIC dTaIbl
XUMHUYECKOH DBOJIIOIIHH.
Ha3piBaTh XUMHUYECKUN
COCTaB IEPBUYHOU
atMocheps! 3emiu.
Onenusars Briazg C.
Mumnepa, I'. IOpn,

BOCIIUTATCILHBIX
BO3MO>KHOCTEH
coJiepKaHus
y4eOHOro npeameTa
yepes
JIEMOHCTPALHIO
o0ydarmumcest
MIPUMEPOB
OTBETCTBEHHOTO,
TPaKIaHCKOTO
ITOBCJCHMS,
MIPOSIBIICHUS
YeJIOBEKOJIFOOHS U
JT0OpOCEPICIHOCTH,
yepes 1noadop
COOTBETCTBYIOIIUX
TEKCTOB JIJI UTCHUS,
3a/1a4 JUIs perieHus,
POOJIEMHBIX
CUTYaLUH I
00CyXICHUS B
KJIacce;

JIUCKYCCUI, KOTOPbIE
JAI0T 00yYaroIUMCs
BO3MOKHOCTB
nproOpecTH ONbIT
BEACHHS
KOHCTPYKTHUBHOTO
JIHaora.

https://m.edsoo.ru
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T. Yeka, V. I'unbepra

B (hopmupoBaHue
HAYYHBIX B3IJIA0B Ha
MIPOUCXOXKACHUE KUIHU
Ha 3emiie.

OnuceiBaTh yCcIoBus,
HEOOXOIUMBIC IS
abMOTreHHOT0 CHUHTE3a
OpPraHUYeCKUX
coenuHeHuit. [IpuBoauth
IIpUMEPBI MOJIEKYI,

Yy KOTOPBIX BO3HUKIIN
IIPOLIECCHI TEHETUYECKOT O
KOMUPOBaHUS

U pepMeHTaTUBHAS
aKTUBHOCTb.
O0OCHOBBIBATH
HEBO3MOKHOCTb
MTOBTOPHOTO
BO3HUKHOBEHUS JKU3HU Ha
3emie

PackpbIBaTh conepkaHue
TEPMUHOB U ITOHATHUM:
r€0XpOHOJIOTHs (OTHOCH-
TenbHast, a0COIOTHAS),
OKaMEHEJIOCTH, METO/IbI
re0XpOHOJIOTUH,
re0XpOHOJIOTHYECKast
IIKaJa: 0HbI, 3PBI,
NEPUOABL, TTOXH.
XapaxkTepru3oBaTh METO/IbI
U3y4YEHUS UCTOPHH 3eMJIH.
[lepeunciaTs paznensl
r€0XPOHOJIOTHYECKON
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IIKAJIBI.
OneHuBaTh 3HaUCHUE
MCKOITAa€MbIX OCTAaTKOB
JUTSL U3yYEHUS] HICTOPUU
Pa3BUTHS KU3HU HA
3emuie.

OOBACHATH XapakTep
pacnpezeneHus
HCKOITa€MbIX OCTAaTKOB

B 3€MHOM KOpE.
CpaBHHBaATh METO/IbI
abcomoTHOU

Y OTHOCUTEIIbHOU
reOXpPOHOJIOTUHU
PackpsIBaTh conepxanue
TEPMHHOB U TIOHATHUH:
«IOCIeTHUN
YHUBEpCaJIbHBIN 00U
MIPEI0K», OJTHOKJIETOYHBIC
OpraHu3MBbl, IPOKAPHOTHI,
3YKapuOThl, CHAMOUOT€HE3.
XapakTepus3oBaTh
HaYyaJIbHBIC TAITbI
OpPraHUYECKOH HBOJIIOLUH.
IIpuBOAUTE IPUMEPHI
apoMop(}030B MEPBBIX
OJTHOKJIETOYHBIX
OpraHU3MOB.
XapaxkTepru3oBaTh
OCHOBHBI€ MOJOKEHUS

U JI0Ka3aTelbCTBa
TUIIOTE3bl CUMOHOT€HE3a.
Jloka3eIBaTh
MIOJIyaBTOHOMHOCTh
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MUTOXOHJIPUH U TUIACTHU]L,
UX IIPOUCXOXKICHUE OT
MIPOKAPUOTUUECKHUX
KJIETOK.

JlenaTh BBIBOBI

0 3HAYCHUU
BO3HUKHOBCHUS
dboTocuHTE3A,
(bopMUPOBAHUS SAIPA JUIS
JaJIbHEHMIIIEro pa3BUTHS
JKM3HHU Ha 3eMiie.
XapakTepu3oBaTh
TUIIOTE3bI
MPOUCXO0XKICHUS BUPYCOB
PackpsIBaTh conepxanue
TEPMHUHOB Y MOHSTHH:
MIPOKAPHOTHI, DYKAPUOTHI,
MHOT'OKJIETOYHOCTD,
CIIeIHaIN3aIus KIETOK,
BHUPYCBI.
XapakTeprus3oBaTh
MIPOUCXOXKICHHE
MHOTOKJICTOYHBIX
opranu3moB. CpaBHUBATh
0COOEHHOCTH
AYKapUOTHYECKHUX

Y TIPOKAPUOTUUECKHIX
OpraHU3MOB.

HasrsBaTe OCHOBHEIE
apoMop(h 03kl SYKaPHOT

U OLICHHBATh X 3HAUCHHE
1 JalabHEUIIIEro
Pa3BUTHS KU3HU
PackpbIBaTh conepkanue
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TEPMUHOB U ITOHATHUM:
BOJIOPOCIH, PUHHUO(DUTHI,
MXH,
ManoOpOTHUKOOOpA3HEIE,
CEMEHHBIC TTATIOPOTHUKH,
rOJI0OCEMEHHBIE,
MOKPBITOCEMEHHEIE,
Oecrioyoe MoKoJIeHHe
(copodur), mooBoe
MOKOJICHUE (raMeTouT).
[Tepeuncnars OCHOBHBIE
ATarbl IBOJOLUU
pPacTUTEIBLHOTO MUPA.
Ha3zbiBaTh OCHOBHBIE
apoMop(h 036l pacCTCHHIA

U OLICHUBATh UX
HBOJIFOLIMOHHOE 3HAYECHHUE.
CpaBHUBaTh OCOOCHHOCTH
CTPOEHHUSI paCTEHUN
pa3HBIX OT/EIOB
PackpsIBath conepxanue
TEPMHHOB U TIOHATHUH:
IIpoCTeNINE,
MJIaCTUHYATHIE,
KHIIEYHOIIOJIOCTHBIE,
MJIOCKHE YEePBH,
YJICHUCTOHOTHE, PHIOHI,
36MHOBO- JTHBIE,
IIpecMbIKaroInecs,
MITUITBI, MIIEKOIIUTAIOIIHE,
AKTO/IEpMa, SHTOJIEP- Ma,
Me307epMa,
JIBYCTOPOHHSIS
CUMMETpHS,
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TEIJIOKPOBHOCTb.
[lepeunciarb OCHOBHBIE
ATarbl IBOJIIOLUU
KUBOTHOTO MUpa.
HaspiBatb OCHOBHBIE
npeajanTaluu,
CHOCOOCTBOBABIIIHE
BBIXO/ly )KMBOTHBIX Ha
cyury. OueHuBaTh
3HaUYE€HHUE Pa3BUTHUSA
HEPBHOM CUCTEMBI [
MPUCTIOCOOTICHUS
JKUBOTHBIX K YCIIOBUSAM
OKPY>KarOIIeH Cpesbl.
OOBSACHATH IPUYNHBI
3BOJIFOLIMOHHOTO paclBeTa
HACEKOMBIX, KOCTHBIX
pBIO, TITHIL,
MJIEKOTUTAIOIINX
PackpeiBath conep:xanue
TEPMUHOB U ITOHATHUMN:
apxei, apxebakTepum,
MaHoOaKTepHH,
MIPOTEPO30H, NAIE030H,
KeMOpHii, OpJIOBUK,
CHITYp, JI€BOH, KapOOH,
nepmb, [lanres, Teruc,
TPUIIOOUTHI, PUHUO(DHTHI,
PaKOCKOPITUOHBI,
MAHIUPHBIE PHIOHI,
KOTHJIO3aBpbI, ME303011,
I'onaBana, JlaBpasus,
Tpuac, opa, Mell,
XBOWHBIE, THHKIOBBIE,
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CaroBHUKOBBIE,
OeJeMHUTBI, AMMOHMTBI
JIMHO3aBPBI,
apXeoITEPHKC,
IIOKPBITOCEMEHHBIE,
KalHO30M, ajJeorex,
HEOT'€H, aHTPOIIOTEH,
MacCcOBO€ BBIMUPAHUE.
XapakTeprus3oBaThb
pa3BUTHE XKU3HU HA 3emile
I10 3paM U IIEPUOJIAM.
YcranaBnuBarh
3aBHCUMOCTb MEKIY
re0J0rM4eCKUMHU
IIPOLIECCAMH,
WU3MEHEHHUSAMH KIIuMaTa
U IIPOLIECCAMMU B )KMBOM
IIPUPOJIE.

OOBSICHATH IPUYUHBI
pacuseTa
CUCTEMaTUYECKUX TPYIIII
OpraHU3MOB B pa3-
JIMYHBIE 3Pbl U TIEPUOJIBIL.
AHanM3upoBaTh NPUUUHBI
U CJIEICTBUS MaCCOBBIX
BBIMUPaHUM.

Ha3siBaTh OCHOBHBIE
apoMop(}o3bl pacTeHHi
Y )KMBOTHBIX.
ITpuBoIMTE pUMEpPHI
MepexXoIHBIX (hopM
OpraHU3MOB.
AHanM3upoBaTh IMyTH
peleHust mpodieMbl
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COXpaHEHUs
OropazHooOpa3us Ha
3emie

PackpsiBath copepxkanue
TEPMUHOB U ITOHATUM:
OakTepuu, apXxeu, BhICIINE
pacTeHus, 3eJIEHbIC
BOJIOPOCIIH, OarpsiH- K,
Oypble BOJIOPOCIIH,
MOXOBUJHBIE,
[allOPOTHUKOBU/IHBIE,
XBOILEBUIHbIE,
IJIAyHOBU/IHBIE,
rOJI0OCEMEHHBIE,
MIOKPBITOCEMEHHBIE,
MPOTHUCTHI,
KHILEYHOIIOJIOCTHBIE,
MJIOCKHUE YePBU, KPYTIIbIE
4YepBHU, KOJIbYaThle YEPBU,
YJIEHUCTOHOTHE,
MOJUTKOCKH, UTTIOKOKUE,
XOPJIOBbIE, TPUOBI,
JVIIaHUKH, BUPYCBI.
XapakTepu3oBaTh
COBPEMEHHYIO CUCTEMY
OpPraHMYECKOT0 MHPA;
Ha3bIBaTh OCHOBHbBIE
CHUCTEMAaTUYECKHUE TPYIIIbI
oprann3mMoB. OOBACHITH
TIPUHIIMUITBI
KJ1accuukanmum
OpraHU3MOB.
[Tepeuncnars OCHOBHBIE
MIPU3HAKU IPOKAPHUOT,
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pacTeHui, )KUBOTHBIX,
rpu0OB, KpaCHBIX U OypbIX
BOJIOPOCIIEH.

[TpuBoIUTE IpUMEPHI
MpeCcTaBUTENEH
OCHOBHBIX
CUCTEMATHUYECKUX TPYIII
OpraHu3MOB

[Ipoucxoxnenue
4eJI0BEKA -
AaHTPOIIOTEHE3

10

PackpsIBaTh conep:kanue
TEPMUHOB U MTOHATHUM:
aHTPOIIOJIOT U,
MopdoJtorusl,
AHTPOIIOI'€HES,
aHTPOIIOMETPHUS,
PEKOHCTPYKITHS,
apxeoJorusi, 3THorpadusi.
HaseiBatb pasznensl

Y 33/1a4¥ aHTPOIIOJIOTUH.
XapakTepru3oBaTh METO/IbI
aHTPOIOJIOTUU

Y CPaBHUBATH UX MEXIY
COOOM.

Briaensats Bompocsl
DBOJIIOLIMY YEJIOBEKA,
HCCIIEAyEMBIE IPU
MTOMOIIHN Pa3IMYHBIX
METO/I0B

PackpbiBaTh conepkanue
TEPMUHOB U ITOHATHUM:
aHTPOIIOT€HHAs! TEOpUs,
TpynoBas teopusi, Homo
sapiens.O1eHUBATh BKJIA]
Y. /lapBuHa B pa3BUTHE
[IPEJCTaBJICHUI

Hcnonw3oBanue
BOCIIUTATEILHBIX
BO3MOXKHOCTEH
coJiepKaHus
y4eOHOro npeaMera
yepes
JIEMOHCTPAIIHIO
oOyyJaromuMmces
IPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MTOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIOOHS U
T00pOCEepIEIHOCTH,
yepes3 no00p
COOTBETCTBYIOIIIUX
TEKCTOB JIJIs1 YTCHHS,
3a/1a4 JUIs perIcHHs,
POOJIEMHBIX
CUTYyalMi J1JIst
o0CyXIeHUS B
KJIacce;

JUCKYCCHIA, KOTOPBIE
JAI0T 00YYaOIIUMCSI
BO3MOXKHOCTh

bubnunorexa LIOK
https://m.edsoo.ru
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O MPOUCXOKIECHUN nproOpecTH ONbIT

4eJI0BEKA. BEJICHUS
ApryMeHTHpOBaHHO KOHCTPYKTHUBHOI'O
KPUTHUKOBAaTh JMaJIora.
pENUTHO3HbIE

IIPEJICTaBICHHUS

0 MPOUCXOKICHUU
YeJIOBEKA C MO3ULIUU
€CTECTBEHHBIX HayK.
XapakTepHu30BaTh
Hay4yHbI€ TEOPUU
IPOMCXOXKACHUS YeI0BeKa
PackpsIBaTh conepxanue
TEPMUHOB U HOHATHI:
PYJIUMEHTHI y YEIIOBEKA,
aTaBU3Mbl y UEJIOBEKa,
IPSIMOXOKIEHHE, BTOpast
CUTHAJIbHAs CHCTEMA.
Ornpenenstsh
CHUCTEMATHUYECKOE
M0JIO’KEHUE YeTIOBEeKa

B OpPraHMYECKOM MHpE.
BbIABIATE 4epThI
CXOZCTBA U pa3iInyus
YeJ0BeKa U )KUBOTHBIX.
XapakTepHu30BaTh
CBUJIETENILCTBA CXO/CTBA
YeJI0BEeKa U JKUBOTHBIX
(cpaBHUTENBHO-
MOp$OJIOrHUECcKHe,
AMOPHOTIOTUYECKHE,
¢duznonoro-
OMOXUMHYECKUE,
MTOBEJICHYCCKHUE).
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IIpuBOoaUTE IPUMEPHI
aTaBU3MOB U PyJIUMEHTOB
y ueJoBeKa.

OnuceiBaTh MPU3HAKU
4eJI0BEKa,
chopMUpoBaBILIHECS

B CBSI3M C JJPEBECHBIM
00pa3oM KU3HU MPEIKOB
U TIPSIMOXOXACHUEM.
BbIsSBISTS IPUYMHBI
0COOEHHOCTEN CTPOCHUS
yeperna uejoBeKa 1o
CPaBHEHMIO

C 4eJIOBEKOOOPa3HBIMU
00e3bsiHaMMU.
CpaBHMBaTh OpYAUITHYIO
JIeSITEJIbBHOCTh YEJI0BEKa
1 )KUBOTHBIX. CpaBHUBATh
0COOEHHOCTH BBICIIEH
HEPBHOM AESITEIBHOCTU
YeJI0BeKa U JKUBOTHBIX
PackpriBath conep:xanue
TEPMUHOB U ITOHATHUM:
HaCJIEICTBEHHAs
M3MEHYUBOCTb,
€CTEeCTBEHHBII 0TOOD,
OopyauiiHas AesITeNbHOCTb,
rpynIoBoe
COTPYJIHUYECTBO,
oO11eHue, peyb.
XapaxkTepru3oBaTh
JBUKYIITUE CHUITBI
aHTpPOTOreHe3a:
OHMOJIOTHYECKHE
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U COLIMaJIbHEIC
PackpeiBath conepkanue
TEPMUHOB U ITOHATHUM:
aBCTPAJIONUTEK, YeoBek
yMenblid, YenoBek
npsaMoxosmuii, YenoBek
reienb0epreKu,
Yenosek
HEAHJIEPTAIbCKU,
KpOMaHbOHEII,
JICHHCOBCKHM YCJIOBEK,
YenoBek pa3yMHbIN
COBPEMEHHOTO THIIA,
MMaJIcOTeHETHKA.
XapakTepru3oBaTh
OCHOBHEBIC CTaJuU
AHTPOIIOTECHE3A.
BrisaBasTe
MPOTPECCUBHBIC YEPTHI,
MOSIBUBILIKECS Y MPEIKOB
YeJI0BEKa Ha Pa3HbIX
CTaJIUsIX AaHTPOIIOTEHE3A.
IIpuBOAUTE IPUMEPHI
IpeCcTaBUTENEN
OCHOBHBIX CTagui
AHTPONOTEHE3A:
OITHCKIBATh UX
AHTPOIIOMETPUYECKUE
JlaHHbIE, 00pa3 KU3HU

U Opyaus TpyJa.
CpaBHHBaTh
MpeaCcTaBUTENEN
OCHOBHBIX CTaJIHUH
AHTPONOTEHE3A
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PackpsIBaTh conep:kanue
TEPMUHOB U ITOHATHUM:
MyTalMOHHBIN IIpoLIECC,
nosmMophu3M,
HOIYJISILIMOHHBIE BOJIHBI,
Ipeiid reHoB, MUTpaLUs,
«3hdexT ocHOBaTESD.
Xapaktepus3oBaTh pOjb
€CTECTBEHHOI'0 0TOOpa

B MOMYJIALMX
COBPEMEHHOT0 Y€JIOBEKa.
OueHuBath pojb
MYTallMOHHOTO IIpolLiecca,
MONYJIALIMOHHBIX BOJIH,
npeiida reHoB, MUTpaIuy,
«3ddekra ocHOBaTEIA

B BOJIIOLIMH MTOIYJISALMN
COBPEMEHHOT0 YEJIOBEKA.
IIpuBOAUTE IPUMEPHI
(bakTOpOB, CIIOCOOHBIX
BbI3BATh MOIMYJISILIMOHHBIE
BOJIHBI B 3BOJIIOLIUU
COBPEMEHHOT0 YeI0BeKa
PackpeiBath conep:xanue
TEPMUHOB U ITOHATHUM:
paca, pacoreHes, pacusm,
COLIMAJIbHBIN JTaPBUHU3M.
XapakTepHu3oBaTh
MpU3HAKK OOJIBIINX pac
4eJI0BEKA: EBPOIIEONIHOM
(eBpa3uiicKoif), aBCTpasIo-
HETPOUTHOU
(3KBaTOpPHAIBHOMN),
MOHT'OJIOUTHOU
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(a3MaTcCKOAMEPUKAaHCKOM).
BbIABIATE IPUYHHEI
BO3HUKHOBEHUS
4eJI0BEYECKHX pac.
IIpuBOoaUTE IPUMEPHI
allalTUBHBIX IPU3HAKOB
y IpEeACTaBUTENEN
YeJI0BEYECKHX pac.
[IpuBouTH
CBU/IETEJIbCTBA €IUHCTBA
IIPOUCXOKACHUS
YeJI0BEYECKHX pac.
ComnocraBisaTh
allanTUBHbIC TUIIBI JIIOJIEH
C pacoBBIMHU ITPU3HAKAMHU.
Jloka3bIBaTh HayYHYIO
HECOCTOSITENIbHOCTD
pacuszma

DKoJorus — HayKa
0
B3aMMOOTHOIIEHUSIX
OpPraHU3MOB U
HaJ0pPraHU3MEHHBIX
CHUCTEM C
OKpYXaroIIei
cpenou

PackpsIBath conepxanue
TEPMHHOB U TIOHATHUI:
9KOJIOTHSI, ayTIKOJIOTHS,
CUHDKOJIOTHUS, DKOJIOTUS
COOOIIECTB U DKOCHCTEM,
JKOJIOTHSI BUJIOB

Y TTOMYJISLIAMN.
XapakTepHu3oBaTh
OCHOBHBIE 3TaIlbl
3apOKIEHUS U pa3BUTHSA
HKOJIOTUU KaK HAYKH.
ITpuBoIMTE pUMEpPHI
00BEKTOB U3y4EHUs
HKOJIOTHH.

Ha3siBaTh OCHOBHBIE
3aJ1a4M, CTOSIIUE MEPEN

Hcnonb3oBanue
BOCITUTATEIIHHBIX
BO3MOKHOCTEN
coJiepKaHus
y4eOHOro npeameTa
yepes
JIEMOHCTPAIIHIO
oOydaromumces
IPUMEPOB
OTBETCTBEHHOTO,
IPaXTaHCKOTO
MOBE/ICHUS,
NIPOSIBIICHUS
YEIIOBEKOJIIOOUS 1
T00pOCEePICIHOCTH,
gyepes3 moa0op

bubmnoreka IIOK
https://m.edsoo.ru
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Y4EHBIMU-IKOJIOTAMH.
YcraHaBiauBaTh
B3aMMOCBSI3b DKOJIOTHUU

C IpYyTUMH HayKamu
PackpsIBaTh conep:kanue
TEPMHUHOB Y MOHATHIA:
10JICBBIC HAOJIOICHU,
MOHHUTOPHUHT
OKPYXAaIOIIEH Cpebl,
MOJIETTUPOBAHHUE,
AKCIIEPUMEHT,
MIPOTHO3UPOBAHMUE.
XapakTepru3oBaTh METOIbI
SKOJIOTHH.

IIpuBOaUTH IPUMEPHI
ITOJICBBIX HAOJIIOICHHHI

B DKOJIOTHH. BBISABIATH
0COOEHHOCTH
MOHUTOPHUHTA
OKPY’KaIOIIEeH cpe/bl Kak
METOJa PKOJIOTHYECKUX
HCCJIEIOBAHU.
OO00CHOBBIBAaTE 3HAUCHHUE
AKCIIEPUMEHTOB

B DKOJIOTHTYECKUX
HUCCICAOBAHUSX.
CpaBHHBaTh
nabopaTopHbIe

Y TIPUPOTHBIE
AKCIIEPUMEHTHI KaK
METOIbI DKOJIOTMYECKHX
HCCIIEIOBAHUN.
O1neHuBaTh 3HAYCHUE
MIPOTHO3UPOBAHUS KaK

COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTCHUS,
3a7a4 JJIs peieHus,
POOJIEMHBIX
CUTyalun 1
00CYXICHUS B
KJ1acce;

JTUCKYCCHIi, KOTOpBIE
JAI0T 00YYarOIIUMCSI
BO3MO>KHOCTh
IPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JaJiora.
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METOa SKOJIOTHYECCKUX
HUCCIENOBaHUN.
O00CHOBBIBATD
HEO00XO0INMOCTb
3KOJIOTMYECKUX 3HAHMI
JUISl COBPEMEHHOTO
YyeJI0BEeKa

OpraHusmsl 1
cpena oouTaHus

PackpbIBaTh conepkaHue
TEPMUHOB U ITOHATHUM:
HKOJIOTHYECKUH (pakTop,
OMOJIOrMYECKUI ONTUMYM,
OrPaHUYMBAOLIHIH
(JIMMUTUPYIOLIUI)
(dakTop.
Knaccugpunmposartsb
HKOJIOTHYECKUE (aKTOPbI
110 Pa3HBIM OCHOBaHUSIM.
XapakTepHu30BaTh 001He
3aKOHOMEPHOCTHU
JeMCTBUS HKOJIOTHUECKUX
(bakTopoB.
OO00CHOBBIBATH EHCTBHE
3aKOHa ONTHMYyMa

U 3aKOHa
OTPaHUYHMBAIOIIETO
daxTopa.

IIpuBOAUTE IPUMEDBL:
WITIOCTPUPYIOIINE
JICICTBUE MpaBuiIa
MUHHMYyMa,
OTPaHUYHMBAOIIETO
(baxTopa, IBpUOHMOHTHBIX
Y CTEHOOMOHTHBIX
OpraHu3MOB

Hcnons3oBanne
BOCIIUTATCILHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOTro npeameTa
yepes
JIEMOHCTPALHIO
o0yyJaromuMmces
IPUMEPOB
OTBETCTBEHHOTO,
TPaKIaHCKOTO
ITOBEJCHMS,
MPOSIBIICHUS
YeJIOBEKOJIFOOHS U
T00pOCepIeYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIINX
TEKCTOB JIJIsI YTCHHUS,
3a/1a4 JIsl perieHus,
POOJIEMHBIX
CUTYyaLMH I
00CyXIeHUS B
KJjacce;

JUCKYCCHN, KOTOPbIE
JAI0T 00yYarOITIMCS
BO3MOKHOCTE
IPHOOPECTH OIBIT

bub6nmoreka [IOK
https://m.edsoo.ru
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PackpsbiBath conepkanue | BeACHUs

TEPMUHOB M TIOHSTHIA: KOHCTPYKTHBHOT'O
CBET, (POTOIIEPHOIU3M. Janora.
XapakTepu3oBaTb

JICCTBUE CBETA KAK
HKOJIOTMYECKOTO (haKTopa.
CpaBHHBAaTH ACCTBUE
pa3HbIX yYaCTKOB
COJIHEYHOTO CIIEKTpa Ha
OpraHU3MBlI.

BrisBisiTe 0co6eHHOCTH
CTpOEHUS

U KU3HENIEATETbHOCTH
pacTeHUii pa3HbIX
AKOJIOTUYECKHUX TPYIIIT O
OTHOUICHHIO K CBETY
(cBeTorOOUBHIE,
TEHETIOOUBLIE,
TEHEBBIHOCITUBEIE).
[TpuBOIUTE IPUMEPHI
pacTeHui pa3HbIX
AKOJIOTUYECKUX TPYIIII MO
OTHOIIIEHHUIO K CBETY.
BrIsiBISITE 0COOEHHOCTH
CTPOCHHUSI

U KU3HENIEATEITbHOCTH
KUBOTHBIX Pa3HBIX
AKOJIOTUYECKUX TPYIIIT MO
OTHOIIICHUIO K CBETY
(I1HEBHBIE, CyMEPEUHBIE,
HOYHBIE).

[TpuBOIUTH PUMEPHI
KUBOTHBIX Pa3HBIX
HKOJIOTUYECKHUX TPYIIII MO
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OTHOLLIEHHUIO K CBETY.
OO0O0CHOBBIBATH 3HAUEHUE
doroneproar3Ma B )KU3HU
OpPraHu3MOB U JUIs1
IIPAKTHKU CEJIBCKOIO
X0351CTBa

PackpsIBaTh conep:kanue
TEPMHMHOB U IIOHATHUI:
TeMIlepaTypa,
IOMKUJIOTEPMHBIE
(XOJIOTHOKPOBHBIE),
rOMOMOTEpPMHBIE
(TENI0KPOBHBIE)
OpraHu3Mbl, aHa0no3,
ABPUTEPMHBIE OPraHU3MBI,
CTEHOTEPMHbIE
OpraHHU3MBl,
TEPMOPETYJIALIHNS.
XapakTepru3oBaTh
JIECTBUE TEMIIEPATYPbI
Ha OpTraHU3MBI.
BrLsBiATE 0cOOCHHOCTH
CTPOEHHUS

U )KU3HENEATEIbHOCTU
MTOMKWJIOTEPMHBIX
(XOJI0THOKPOBHBIX)

Y TOMOWOTEPMHBIX
(TErIOKPOBHBIX )
KUBOTHBIX.

ITpuBoIMTE pUMEpPHI
MTOMKWIIOTEPMHBIX
(X0JIOIHOKPOBHBIX )

Y TOMOHMOTEPMHBIX
(TEenJIOKPOBHBIX)
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JKUBOTHBIX.
BoIsiBISITE 0COOEHHOCTH
CTpOEHUs

1 KU3HEJIEATEIbHOCTH
TEIUIOJIOOUBEIX,
3UMOCTOMKHX,
MOPO30yCTONYUBBIX
pacTeHui.

IIpuBOoaUTE IPUMEPHI
TEMI0IIO0OUBBIX,
3UMOCTOMKUX,
MOPO30yCTONYMBBIX
pacTeHui.

[IpuBOANTH IPUMEPHI
BPUTEPMHBIX

1 CTEHOTEPMHBIX
OpraHu3MOB

PackpsiBaTh conepxanue
TEPMUHOB U ITOHATHUMN:
BIIQXKHOCTbH, TUAPOPUTHI,
rUrpouThl, Me30(UTHI,
KCepO(UTHI; )KUBOTHBIE:
BOJIHbIE, TTOTYBOJHBIE,
Ha3eMHbIE.
XapakTepru3oBaTh
JIECTBHE BJIAKHOCTH KaK
9KOJIOTUYECKOTO (haKTopa.
BrisiBnsTh 0cOOeHHOCTH
CTpOEHUS

U KU3HENIEATETbHOCTH
pacTeHui pa3HbIX
AKOJIOTUYECKUX TPYIII MO
OTHOUIEHHIO K BOJIE.
[IpuBOANTH IPUMEPHI
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pacTeHull pa3HbIX
9KOJIOTMYECKUX TPYIIII IO
OTHOUIEHMIO K BOJIE.
BriaBisITE aHATOMHUYECKHE
U GU3UOJIOTHUECKHUE
MIPUCTIOCOOICHUS
’KUBOTHBIX K H3MEHEHUIO
BOJHOT'O PEKHMA.
IIpuBOoaUTE IPUMEPHI
BOJHBIX, IOJIYBOJAHBIX

Y HAa3eMHBIX KUBOTHBIX
PackpsiBaTh conepxanue
TEPMHHA «cpeaa
oOUTaHUM.
XapakTepru3oBaTh
0COOCHHOCTH BOJIHOM,
Ha3€MHO-BO3YIIIHOM,
MOYBEHHOM, MTyOMHHO
MMOTTIOYBEHHOM

1 BHYTPHUOpPraHU3MEHHOU
cpen oOuTaHusl.
CpaBHuBaTh GU3NKO-
XUMHUYECKHE YCIIOBUS
pasHBIX cpel OOUTaHus.
BbIABIATE 4epThI
PUCIIOCOOTEHHOCTH
OpraHU3MOB K OOUTaHUIO
B BOJIHOM, Ha3€MHO-
BO3/IyLIIHOM, TOYBEHHOM,
BHYTPHUOPraHU3MEHHOU
cpemax oOuTaHwus.
[IpuBOaUTE IPUMEPHI
OpraHWU3MOB, OOUTAIOIINX
B Pa3sHBIX cpefax
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PackpsIBaTh conep:kanue
HOHATUS «OMOJIOTNYECKHE
PUTMBD».
XapakTepu3oBarThb
0COOEHHOCTHU BHEIIHUX,
BHYTPEHHUX, CyTOYHBIX
Y TOAMYHBIX
OMOJIOTMYECKUX PUTMOB.
IIpuBOoaUTE IPUMEPHI
IIPOSIBJICHUS
OMOJIOrMYECKUX PUTMOB
Y Pa3HbIX OPraHU3MOB.
BbIABIATS 4epThI
PUCIOCOOTIEHHOCTH
OpPraHU3MOB K CE30HHBIM
WU3MEHEHHUSIM yCIIOBUI
JKU3HU.

OnuceIBaTh CE30HHBIE
SIBJICHUS B )KU3HU
OpraHHu3MOB,
pacupoCTpaHEHHBIX

B CBOEU MECTHOCTHU
PackpsIBath conepxanue
MOHSTHS «KU3HEHHAs!
dbopma opranuzMa.
BrLsBiaATE 0cOOEHHOCTH
CTpOEHUS

U )KU3HENEATEIbHOCTU
pacTeHui pa3HbIX
KU3HEHHBIX (OpM.
[IpuBOAUTE IPUMEPHI
pacTeHHUH pa3HbIX
AKHU3HEHHBIX (HOpPM.
BbIsIBIIITE OCOOEHHOCTH
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CTPOCHHUS
U )KU3HEIEATEeIbHOCTU
JKUBOTHBIX Pa3HBIX
KU3HCHHBIX (OPM.
IIpuBOoaUTE IPUMEPHI
KUBOTHBIX Pa3HbIX
KU3HEHHBIX (OpM
PackpsiBath copepxkanue
TEPMUHOB U ITOHATUM:
KOHKYPEHILIUS,
XHUIIHAYECTBO,
napasuTU3M, MyTyallu3M,
KOMMEHCAJIU3M,
aMeHCallu3M, HEHTpan3m,
HeTpoduyeckue
B3aMMO/ICHCTBHUSI.
XapakTepu3oBaTh BUIbI
OMOTHUYECKUX
B3aNMOJICHCTBHH.
OOBSICHITH CYIIHOCTb
KOHKYPCHIIHUH,
XHIIHAYECTBA,
napasuTu3Ma,
MyTyanan3Mma,
KOMMEHCAJIN3Ma,
aMeHcalu3Ma,
HEUTpaIn3Ma.
[TpuBOIUTE PUMEPHI
OpTaHU3MOB,
Y4aCTBYIOIINX

B OMOTHYECKUX
B3aMMOJICHCTBHIX Pa3HBIX
tunos. OlLeHNBATh
3HaYeHHE OMOTHUYECKUX
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B3aUMOJICUCTBUN 11
CYIIECTBOBAHUS
OPraHu3MOB B Cpelie
oburtanusg. O0O0CHOBEIBATh
JIECTBHE IPUHIIMAIIA
KOHKYPEHTHOI'O
HCKITFOYCHMUS

OKoJorus BUI0B U
MOy JIALINI

PackpbIBaTh conepkanue
TIOHSITHSI «TIOTTYJISIIIAS.
OueHuBaTh 3HaYCHHE
HEOJTHOPOJHOCTH CPEJIbI,
¢buznvecKkux 6apbrepoB

1 0COOEHHOCTEH
OHMOJIOrMH BUOB

B (DOPMHUPOBAHUHU
IPOCTPAHCTBEHHOU
CTPYKTYPHI TIOITYJISIIHAH.
[TpuBOAUTE TPUMEPHI
TIOTYJISINI pa3HBIX BUJIOB
pacTeHUii 1 KUBOTHBIX.

XapakTeprus3oBaTh
OCHOBHBIE SKOJIOTUUECKHE
IMMOKAa3aTCJIn MOITYJIAINN
YUCJIEHHOCTb, IIJIOTHOCTb,
BO3pacTHAsl U MOJIOBas
CTPYKTYPBI, pOKIa€MOCTb,
MIPHU- POCT, TEMII POCTA,
CMEPTHOCTb, MUTpALUs

PackpbiBaTh conepkanue
TEPMHUHOB U ITOHATHUM:
JMHAMHKA TOMYJISLNH,
OMOTHYCCKUI TTOTSHITHAIT
MONYJISLIMK, KPUBBIE

Hcnons3oBanne
BOCIIUTATCILHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOTro npeameTa
yepes
JIEMOHCTPALHIO
o0yyJaromuMmces
IPUMEPOB
OTBETCTBEHHOTO,
TPaKIaHCKOTO
ITOBEJCHMS,
MPOSIBIICHUS
YeJIOBEKOJIFOOHS U
T00pOCepIeYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIINX
TEKCTOB JIJIsI YTCHHUS,
3a/1a4 JIsl perieHus,
POOJIEMHBIX
CUTYyaLMH I
00CyXIeHUS B
KJjacce;

JUCKYCCHN, KOTOPbIE
JAI0T 00yYarOITIMCS
BO3MOKHOCTE
MPUOOPECTH OIBIT

bub6nmoreka [IOK
https://m.edsoo.ru
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BBDKUBAHMS, (PaKTOPBI BEJICHUS

CMepT- HOCTH, EMKOCTh KOHCTPYKTHBHOT'O
CpEIIbL. JMajora.
OOBICHATD

3aKOHOMEPHOCTH

pasMereHust ocooei
MOMYJISINY Ha
3aHHUMaeMOU TePPUTOPHH.

O1eHUBaTL OMOTUYECKUI
ITOTEHIM A ITOYJISIIUI
pa3HBIX OPraHU3MOB.

AHanM3upoBaTh KPUBBIE
pocTa YUCIEHHOCTH
MOMYJISILIUU U KPUBbIE
BbDKUBAHMSL.

OOGOCHOBBIBATh MPUYHHBI
CIEPKUBAHUS
OHMOTHYECKOTO
MOTEHIIMAaja pocTa

Y IPUYUHBI BCITBIIIEK
POXKIACMOCTH

Y OTAENbHBIX OPTaHU3MOB.

[lepeuuncnsars pakTopsl
CMEPTHOCTH,
perynupymoiiye
YUCJIEHHOCTD MOMYJISIHI
pacTeHUH U KUBOTHBIX.
OnuceiBaTh
HKOJIOTMYECKHE CTPATErHu
BUJIOB

PaCKpLIBaTL COACPIKaHNUC
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TEPMUHOB U ITOHATHUM:
9KOJIOTHYeCcKast HHIIA,
BHJI, ap€aJl, UHBA3HUSI.
XapaxkTepru3oBaThb
MHOTOMEPHYIO MOJIEIIb
9KOJIOTHYECKON HUIIIH
Jx. N. XarunHCcoHa.
[IpuBOAUTE TPUMEPHI
SKOJIOTHYCCKHUX HUIII
pPa3HbIX BUJOB PaCTEHUI
W JKUBOTHBIX. BEIABIATH
OTJIMYHE KOJIOTHUECKOM
HMIIIY BUJA OT €ro
MECTOOOUTAaHUS.
I'padmyecku n300paxarsb
MHOTOMEPHYIO MOJICJIb
SKOJOTHYECKOM HUINU IJIsI
pa3HbIX BUJOB. BBISABIATH
MIPUYUHBI Pa3INIUi

B pazMepax
3KOJIOTMYCCKOM HUIIIN

Y pa3HbIX BUJIOB PaCTeHUI
W JKUBOTHBIX.
AHaNM3UpOBaTh MPUUYUHBI
M TIOCIICACTBUS CMEHBI
3KOJIOTUYECKON HUIIIN

DKOJI0THs 12 PackpeiBath conepxanne | Mcnonb3zoBanue bubnuotexa [JOK
COOOIIIECTB. TEPMUHOB U MOHSATHUM: BOCIHUTATEIBHBIX https://m.edsoo.ru
DKOJOTHYECKHE OmoIeH03, OMOTOII. BO3MOXKHOCTEH
CHUCTEMBI XapakTepu3oBarth coJlep>KaHus

OMOIIEHO3 U €TO y4eOHOTro mpeameTa

CTPYKTYPBI: BUIOBYIO, yepe3

MIPOCTPAHCTBEHHYIO, JIEMOHCTPAIIHIO
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Tpoduueckyro.
[Tepeuuncnars

Y TIPUBOUTH IIPUMEPHI
CBSI3EM MEXITY
OpraHu3Mamu

B OMoOILIEHO3€e

PackpsIBaTh conep:kanue
TEPMHHOB U OHATHUH:
HKOCUCTEMA, IPOAYLIEHTHI,
KOHCYMEHTBI, PEyIICHTHI,
Tpo(Huueckue ypoBHH,
Tpoduyeckue (IUIIEBHIC)
LIENU U CETH.

Ha3zbiBaTh CTpyKTYypHBIE

KOMITOHCHTBI DKOCHUCTEMBI.

XapakTepu3oBaTh
(GYHKINU ¥ IPUBOJHUTH
IIPUMEPBI OPraHU3MOB

B DKOCHCTEME Ha OCHOBE
UMEIOLUXCS 3HAaHUN

0 pacTeHusx, rpudax,
0aKTepHsX U KUBOTHBIX.
OnuceIBaTh KPyroBOPOT
BEUIECTB U MTOTOK SHEPTUU
B DKOCHCTEME.
OOBACHATH pOJIb
OpraHu3MOB

B OMOJIOTHYECKOM
KpyTrOBOpPOTE BEILECTB

Y TIOTOKE HEPIHH.
[IpuBOAUTE IPUMEPHI
OpraHHU3MOB,
3aHUMAIOIIUX pa3HbIe
YPOBHH TPOPHUECKUX

o0ydarmumcst
IPUMEPOB
OTBETCTBEHHOTO,
TPaKIaHCKOTO
IIOBEICHUS,
MIPOSIBIICHUS
YEJI0BEKOJIIO0OUS U
T00pOCEPICIHOCTH,
yepe3 noa00p
COOTBETCTBYIOIIUX
TEKCTOB JIJIs1 YTCHHS,
3a/1a4 JUIs perieHus,
POOJIEMHBIX
CUTyaluu JJist
00CyXICHUS B
KJjiacce;

JIUCKYCCUI, KOTOPBIE
JAI0T 00YYaOIIUMCS
BO3MOXKHOCTB
MPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JHaora.
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nupamu. CoCTaBiIsTh
CXEMBI IIEpeHoCca
BELIECTBA U SHEPTUU

B DKOCUCTEMax (LenH
nutanus). CpaBHUBATH
nacTOUIIHBIE

U IETPUTHBIE LIETIH
IIUTaHUS

PackpsIBaTh conpep:kanue
TEPMHUHOB U IIOHATHUI:
IpoayKIus, OMomMacca,
HKOJIOTMYECKasl IUPaMUJIA.
XapakTepru3oBaTh
IIPaBHJIa DKOJIOTHUECKUX
IIUPaMU/JT YUCE,
OuroMacchl U SHEPTHUH.
OOBSACHATH IPUYNHBI
pazInuuit

B IIPOJYKTUBHOCTHU

Y Pa3HBIX 9KOCUCTEM.
IIpuBOAUTE IPUMEPHI
IIPAKTUYECKOTrO
IIPUMEHEHHUS TPaBUII
HKOJIOTMUECKUX MUPaMUL,.
CpaBHuBaTh OMOMaccy

U IPOAYKIIHIO DKOCUCTEM
cymi ¥ MHpOBOTO OK€aHa
PackpriBath conepxanue
TEPMUHOB U ITOHATHUM:
CYKLECCHSI, KINMaKCHOE
COOOIIECTRO,
CYKILIECCUOHHBIN PSI.
XapakTepru3oBaTh
CYKIECCHH: IEPBUYHbIE
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Y BTOPUYHBIE, IPUBOIUTH
WX NMPUMEPHI U Ha3bIBATH
MPUYUHBI CMEHBI
coobmectB. CpaBHUBATh
BPEMEHHBIE U KOPEHHBIE
OMOTreoIIeHO3bI Ha
KOHKPETHBIX MPUMEpax
CBOEH MECTHOCTH.
MopnenupoBaTb
pe3yJbTaThI Mpoliecca
CMEHBI OMOTEOIICHO30B
O] BIUSHUEM
aHTPOIIOT€HHOTO (paKTOpa
PackpsiBath comepkanue
TEPMHUHOB U ITOHATHUM:
(PUTOILUTAHKTOH,
300IIAaHKTOH, SIPYCHOCTb.
XapakTepu3oBarhb
MIPUPOIHBIE SKOCUCTEMBI,
MX OCHOBHBIE
KOMIIOHEHTHI (Ha puMepe
03€epa, XBOWMHOIO

Y ITUPOKOJIMCTBEHHOTO
neca). OOBICHATH
MIPUYUHBI PA3IUNIHON
OroMacchl MPOIYILIEHTOB
1 KOHCYMEHTOB

B IIPUPOJIHBIX
skocucTeMax. CocTaBIsATh
MacTOUIITHBIC

U JICTPUTHBIC TICTTH
MUTAHUS TPUPOTHBIX
skocucreM. [IpuBoauTs
PUMEpBI OPTaHU3MOB,
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BXOJISLIIUX B COCTaB
(UTOIUTAHKTOHA,
300IUIaHKTOHA, OeHTOCA.
OOO0CHOBBIBATh POJIb
SAPYCHOCTH B JKU3HU
HA3E€MHBIX 9KOCUCTEM.
PackpsIBaTh conep:kanue
TEPMHMHOB U IIOHATHUI:
arposKocucTema,
arpoLeHo3,
MOHOKYJIbTYpa.
XapakTepu3oBarTh
OCHOBHBIE KOMITOHEHTBI
arpodKOCUCTEMBI.
IIpuBOaUTH IPUMEPHI
arpodKOCUCTEM.
CocTraBnaTth Lenu
IIMTaHMs arpoLeHo3a.
O00CHOBBIBaTH MPUYUHBI
HU3KON yCTOMYUBOCTH
arpo3KOCUCTEM.
CpaBHuUBaThH
arpo3KOCUCTEMBI

Y TIPUPOJIHBIE
HKOCHCTEMBI.
XapakTepu3oBaTh poiib
YesI0BeKa B COXPAHEHUHU
YCTOMYMBOCTH
arposKOCUCTEM
PackpriBath conepxanue
TEPMHUHOB U ITOHATHUM:
ypOo3KocucTema,
CHUHAHTPOMH3AIHS,
ropojckas ¢iopa,
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ropojckas ayHa,
YKOMOHHUTOPHUHT.
XapakTeprus3oBaThb
OCHOBHBIE KOMITOHEHTBI
ypOO3KOCUCTEM.
OnuceIBaTh
Ouonornueckoe

Y XO3SIIICTBEHHOE
3HaYeHUE YPOOIKOCHCTEM.
[TpuBOAUTE PUMEPHI

1 OIICHUBATh COCTOSTHUE
ypOOIKOCHUCTEM CBOCH
MECTHOCTH.

BbIsBIIATE 0COOCHHOCTH
rOpPOJCKOH (opbl

u paynbl. CpaBHUBATH
ypOOIKOCHUCTEMBI

Y TIPUPOJIHBIC YKOCUCTEMBI

10

buocdepa —
rjio0ajgpHas
DKOCHUCTEMA

PackpsIBath conepxanue
TEPMHHOB U TIOHATHUH:
o6uocdepa, KuBOE
BEIIIECTBO, KOCHOE
BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTEHHOE
BelecTso. IIpuBoanuTs
(bOpMYIMPOBKH OCHOBHBIX
noJiokeHni yuyenus B. M.
Bepnazackoro o 6uocdepe.
XapaxkTepru3oBaTh
oOnactu Ouocheps! 1 UX
COCTaB, Ha3bIBaTh 00JIaCTU
pacrpocTpaHeHUs KUBOTO
BelIeCTBa B 000J0YKax
3eMIu U BBISBIIATH

Hcnonb3oBanue
BOCITUTATEIIHHBIX
BO3MOKHOCTEN
coJiepKaHus
y4eOHOro npeaMera
yepes
JIEMOHCTPAIIHIO
oOydaromumces
IPUMEPOB
OTBETCTBEHHOTO,
IPaXTaHCKOTO
TIOBEJICHHS,
NIPOSIBIICHUS
YeIOBEKOIO0US U
T00pOCEePICIHOCTH,
gyepes3 moa0op

bubmnoreka IIOK
https://m.edsoo.ru
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MPUYMHBI €70 PA3THYHOTO
pacnpezeseHusl.
[epeuncasTs GyHKIUH
’KHBOTO BEILIECTBA
ouocdepsl (razoBas,
OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIbHAS,
KOHIIEHTpallMOHHAs,
OMOXHUMHUYECKAs ).
[TpuBOIUTH pUMEPHI
npeoOpa3yromero
BO3/ICHCTBUS JKUBOTO
BelecTBa Ha Onochepy.
AHanu3npoBaTh

Y OIICHUBATH
OMOJIOTHYECKYIO
MH(pOpMaLIHIO

0 IJ100aJIbHBIX
HKOJIOTHUECKUX
npobaemax Ouochepsl,
MOJTy4aeMyto U3 pa3HbIX
UCTOYHUKOB. OIIeHUBAThH
BKkiaa B. U. Bepuajckoro,
3. 310cca B co3JaHue
y4eHus o ouocdepe
PackpriBath comeprkanue
TEPMUHOB U ITOHATHUM:
rinodanpHas IKOCHCTEMA,
JTHAMHUYECKOe
paBHOBECHE, KPYTOBOPOTHI
BEIIIECTB,
OMOreoXMMHYECKHUE
ITUKJTBI.
XapakTepu3oBarth

COOTBETCTBYOIIHNX
TEKCTOB JJIsl YTCHUS,
3a/1a4 JUIsl pericHHs,
POOJIEMHBIX
CUTYyalHH I
00CYXICHUS B
KJ1acce;

JTUCKYCCHIi, KOTOpBIE
JAI0T 00YYarOIIUMCSI
BO3MO>KHOCTh
IPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JaJiora.
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ocobeHnHoct OGuoce- pui
KaK riao0anbHOR
sKocUCcTeMBL. OnpeensaTh
bynkumo 6rnochepb

B 00eCTIeYeHun
OMOTEHHOT'0 KPYyroBOpOTa
BEIIIECTB Ha

TuIaHeTe. XapakTepu30BaTh
OCHOBHBIE KPYTOBOPO- THI:
BO/JIBI, yIJIepo/Ia, a30Ta,
docdopa

u cepbl.CpaBHUBATH
0COOEHHOCTH
KPYTOBOPOTA Pa3IMYHBIX
BenlecTB.O1leHUBATh
3HAa4YCHUE KPyroBOpOTa
BEIIIECTB IS
CYIIICCTBOBAHHMS XKH3HH Ha
3emue.

OOBACHATH POJIb
OpraHnu3MOB

B OMOJIOTHYECKOM
KPYTOBOPOTE BEIIECTB.
BBISABIATE AMHAMUYECKOE
paBHOBecHe Ouochepsl.
[TpuBOAUTE IPUMEPEI
PUTMHUYHOCTH SIBJIICHHIA

B Onocepe

PackpsIBaTh conepxkanue
TEPMHHOB M TIOHSTHH:
OMOMBI, TYH]Ipa, XBOIHBIC
Jeca, CMElIaHHbIEe Jeca,
IIMPOKOJIMCTBEHHBIE JIeca,
CTEIH, CaBaHHbI, ITyCThI-
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HU, TPOITMYECKUE Jieca,
BBICOKOTOPBSI.
[Toka3bIiBaTh Ha KapTe

U XapaKTepHU30BaTh
OCHOBHBIE OMOMBI CYIIIH.
CpaBHUBaTh OCOOCHHOCTH
KJIUMaTa, IOYB,
PacTUTEIHHOTO

Y )KHBOTHOTO MHpa
pa3HbIX OMOMOB CYIIN
3emun. BoIsSIBIST
MPUYUHBI 30HATBHOCTH
B Onocdepe

11

YenoBek U
OKpyXarolas cpeaa

PackpsiBath comepkanue
TEPMHUHOB U ITOHATHUM:
atMoc(epa, BelecTBa-
3arpsiI3HUTENN,
MapHUKOBBIN 2P (DEKT,
«030HOBas JIbIpay,
«KUCJIOTHBIE JOXKIH,
ruapocdepa,
HBTPOQUKAINS BOTOEMOB,
[I0YBa, 3pO3Us MOYB,
MIECTHUIIHIBI,
AKOJIOTUYECKHU I KPU3HC.
AHanu3upoBarthb
aHTPONOreHHbIE (PaKTOPbI
BO3JICHCTBUS Ha Ouocdepy
(ponb yenmoBeka

B IIPUPOJIE) HA PA3HBIX
ATanax pa3BUTH
YeJI0BEYECKOIo 00IIeCTBa.
XapakTepru3oBaTh
rnobaabHbIC

HMcnonbp3oBaHue
BOCIIUTATCILHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOro npeameTa
yepes
JIEMOHCTPALINIO
oOyyJaromuMmces
IPUMEPOB
OTBETCTBEHHOTO,
TPaKJIaHCKOTO
ITOBEJCHMS,
MPOSIBICHUS
YeJIOBEKOJIFOOHS U
n00pOCepIeYHOCTH,
yepe3 moa0op
COOTBETCTBYIOLIUX
TEKCTOB JIJI UTEHUS,
3a/1a4 JJisl peuieHus,
POOJIEMHBIX
CUTYaLMM I

bubnuoreka [{OK
https://m.edsoo.ru
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JKOJIOTUYECKHE o0cyxJ1eHus B

po0IJIeMbl; OCHOBHbBIE KJ1acce;

HUCTOYHUKU aTMOC(EPHBIX | TUCKYCCHIA, KOTOPBIC
3arpsi3HEHUN; JAI0T 00yYaroLUMCs
9KOJIOTMUYECKHE BO3MOXKHOCTh
po0GJieMbl, CBSI3aHHbBIE pPUOOPECTH OIBIT

C YBEJIMUECHUEM BEJICHUS
TPAHCIOPTA B KPYIHBIX KOHCTPYKTUBHOTO

ropojiax; 3BTpopHUKaIIo | JUayiora.
BOJIOEMOB; MOCJIEACTBUS
3arpsi3HEHUS BOJ
XUMHUYECKUMU
BEIIECTBAMH;
BO3/ICHCTBHUE YelOBEeKa Ha
IMOYBEHHBIN MOKPOB.
AprymMeHTHpOBaTh
3HAYEHUE IKOJIOTHYECKHIX
3HaHUi B peleHNH
BOIIpOCa O MOJAECpKAHUH
ycToitunBoctu 6nuochepsl
PackpsIBath conepxanue
TEPMUHOB U TIOHATHI:
COKpalleHHE
OnopazHoobpaszusi, oxpaHa
MIPUPOIBI, 0C000
OXpaHsieMble IPUPOJIHBIE
tepputopuu (OOIIT),
OoTaHWYECKUH ca,
300JIOTMYECKNAN MTapK.
XapakTepu30BaTh
IUTAaHETapHYIO POJib
pacTeHui U )KUBOTHBIX.
[IpuBOaUTE IPUIMEPHI
IPSIMOTO U KOC- BEHHOT'O
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BO3JICHCTBUS YEJIOBEKA HA
pacTUTEIIbHBIN

Y KUBOTHBIA MHUP.
XapakTepu3oBaTh
npuHUUIbl « BcemupHon
CTpaTeruy OXpaHbl
MIPUPOJIBD».

[Tepeuncnars
0COOEHHOCTH pa3IMYHbBIX
OOIIT.

IIpuBOaUTH IPUMEPHI
OOIIT, pacnonoXeHHbIX
B CBOE€l MECTHOCTH.
Jloka3bIiBaTh Ha MpUMepax
OMACHOCTb COKpAIIEHUS
OHMOJIOTrHYECKOro
pazHooOpa3zust 3eMiIn.
[IpuBOoaNTH IPUMEPHI
PEAKUX U MAJIOYUCIICHHBIX
BUJIOB PACTEHUU

Y )KUBOTHBIX CBOEH
MECTHOCTH, 3aHECEHHBIX
B KpacHsle kHUTH
pernonoB u Kpachyro
KHUTy PO

PackpsiBaTh conepxkanue
TEPMUHOB U ITOHATHUM:
panuoHaNIbHOE
MIPUPOIONIOIB30BaHUE,
YCTOHYMBOE pa3BUTHE,
MIPUPOJIHBIE PECYPCHI,
JKOJIOTUYECKHM CIIE.
XapakTepru3oBaTh
OCHOBHBI€ MMPUHIIUIIBI
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YCTOMYHUBOI'O Pa3BUTHUSA
4eJI0BEYECTBA U IPUPOJIBL.
OnuceiBaTh
HeycuepraeMble

U ¥cuepraemble
IPUPOJHBIE PECYPCHI,
[OIYEPKUBAs
OTHOCHUTEJIBHOCTb
HEUCcUeprnaeMoCTH
IPUPOJHBIX PECYPCOB;
XapaKkTepu30BaTh
IPOLIECCHI UX
BO3HHUKHOBEHUS

U YCJIOBUS CpeJibl,
MPUBOSIINE K UX
(hOpMHUPOBAHHMIO.
PackpeiBaTh npo0aembl
paLKoOHAIBLHOTIO
MIPUPOIONOIB30BaAHUS
Y HaXOJUTh MyTH UX
pelieHus

Hroro 102 1 3 12

OuneHovyHble MaTepHAJIbI
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10 kaace
Yereprs IV

®.U.0. yuenuka

Kaace

1.Cxosbko xpomocoM U ckoiabko mosekys JIHK cogepxutcs B kieTke neyeHu yenoBeka?
Ortser:

2.Cxonbko xpoMocoM H ckosbko Modiekyn JJHK Oyner comepkathest B KiieTke OaHaHa, €ClM OHA BeTynaeT B aHadasy meiiosa 1, tenodasy meiiosa 27
(muruTonaHBIM HA0Op XpoMOcoM OaHaHa paBeH 48)

OtBet: AHnadaza meiioza 1 Tenodaza meiiosa 2

3. Bce nepeuncienHble HUXKE IPU3HAKH, KPOME JBYX, UCHOJIBb3YIOTCS Ul OMKMCAaHUs M300paXKEHHOM Ha pucyHKe KieTku. Onpezaenure 1Ba NpHU3HaKa,
«BBIMIAJAIOMINX» U3 OOIIET0 CNMCKA, U 3aUIIUTE HUQPHI, 101 KOTOPHIMU OHH YKa3aHBbI.
1) Hanmu4Me XJIOPOIUIaCTOB

2) HalIM4yue pa3BUTON CETH BaKyoJseH

3) HanmMuue MIMKOKaIMKCa

4) HanmMYue KIETOYHOTO IEHTpa

5) c11oCOOHOCTH K BHYTPUKJIETOUHOMY MHUIIEBAPEHUIO

OrtBerT:

4. Kaxoif mpoueHT oco0eil yanoil MacTh MOKHO IMOJIyYUTh IPU CKPEIIMBAaHUU KPYIHOro poraToro ckota kpacHoil (BB) u Genoit (bb) mactu mpu
HEINOJHOM JOMHUHUPOBaHUU?
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OtBerT:

5. Bce mpuBeI€HHBIC HIKE TEPMUHBI, KPOME JIBYX, HCIIOJIB3YIOTCS JIJIsl ONMCAHUsI OECIIONIOBOTO Pa3MHOXKEHHS OpraHn3MoB. OnpeennuTe J8a TepMUHA,
«BBITAJIAIOIINX» U3 OOIIETo CIUCKA, M 3aIUIIATE B TAOIHUILY IU(PPHI, IO

KOTOPBIMH OHH YKa3aHBbI.

1) moukoBanue 2) criopa 3) OIJIOAOTBOpPEHUE 4) OBOTeHE3 5) MUTO3

Ortser:

6. 3anOTHUTE MyCThIe STYEHKH TaOJIUIIBI, UCIIONIB3Ys IPUBEACHHBIA HIKE CIHCOK MPOITYIIEHHBIX 3JIEMEHTOB: ISl K&KJOTO MPOITycKa, 0003HAYEHHOTO
OyKBOI1, BbIOEpUTE U 3aMUIINTE B TAOJIUIy HOMEP HY>KHOTO 3JIEMEHTA.

YpoBeHb Opranusanuu Hayxka, n3yuaromas 1aHHbINA YpPOBEHb [Ipumep
(A) (b) Cepne
OpranouIHO-KJIETOYHBII (B) I
018) buoxumus (E)

[Ipomny1eHHbIE 271EMEHTHI:

1) AHK

2) aHaTOMHUS

3) opranu3MeHHBbII

4) xnoporuiact

5) MONEKyYISIpHO-T€HETHUECKU I
6) UTOIOTHUS

7. YcTaHOBHUTE COOTBETCTBUE MEX/Y OpPraHAMU U 3apOJIbIIIEBBIMU JIUCTKAMHU, X KOTOPBIX OHU 0OPa30BaIMCh: K KaXKA0H MO3ULIUHU, JAHHOU B IIEPBOM
cTobLe, MOA0EepPUTE COOTBETCTBYIOLLYIO O3UIHIO U3 BTOPOro CTOJIONA.
OPTI"AHBbI 3APO/JIBIIIEBBIE JIMCTKHA
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A) TOJIOBHOI MO3T 1) skTonepma
b) neuenn 2) sHTOZEpMA

B) kpoBb 3) me3oepMa

I') koctn

J1) nmopxenyaounas xenesa

E) xoxa

OTtBeT:

8. YcTaHOBUTE MOCIEI0BATENILHOCTD 3TAlOB OMOCHHTE3a 0elKa. 3anuIIUTe COOTBETCTBYIOLIYIO MOCIEI0BATEIbHOCTD ITUMD.
1) oTnenenne MosIeKyIbl Oeka OT PUOOCOMBI

2) HaXOX/IEHUE CTAPTOBOTO KOJOHA U MHUITHAIIMS CHHTE3a

3) TpaHCKpUIIUs

4) ynnuHeHue MONUIETTUAHON e

5) Beixon MPHK u3 sinpa B utoriazmy

OtBeT:

9. [Ipounuraiite TekcT. M3BeCTHO, UTO OOBIKHOBEHHBIN OETEMOT, WM THMIONOTaM, - KPYITHOE MOJIYBOAHOE TpaBOsAHOE MieKonuTaroiiee. Mcrnonp3ys
3TH CBEJIEHUs, BbIOEpUTE M3 MPHUBEIECHHOIO HM)KE TEKCTAa TPU YTBEPXKACHHUS, OTHOCSIIUECS K ONMHCAHUIO JAHHBIX MPU3HAKOB ITOr0 OpraHHU3MA.
3anumuTe HUQPbI, M0J KOTOPHIMH OHU YKa3aHbI.

(1) Macca kpynHbIX caMIIOB JOCTUTaeT 4 TOHH, JAJIMHA Tela 3 MeTpa, BbicoTa B Iuiedax a0 1b65M. Ho3apu, rinasa u yimm HeCKOJIbKO MPHUIIOAHATHI, YTO
MO3BOJISIET OEreMOTY JBIIIATh, CMOTPETh M CJIBIIIATh, OCTABASICh MTOYTH MOJTHOCTHIO MO BOOH. (2) XapakTepHON 0COOCHHOCTh OeremMoTa SIBJISIETCS €ro
MOJTYBOJHBIN 00pa3 ®HU3HM - OOJIBIIYIO YACTh BPEMEHH OH NMPOBOAMT B BOJE, BBIXO/S Ha CYIIY TOJBKO HOUBIO HAa HECKOJIBKO YacOB JJIs1 KOPMEXKH. (3)
[lIkypa OeremoTa UMEET CEpO-KOPUUHEBBIN LIBET C PO30BATHIM OTTEHKOB M JIOCTUTaeT TONIIUHBI 4cM. (4) OOmmas JuIMHA MUIIEBApUTENBHOIO TPAKTa
(KeJTyIOK M KUIIEYHMK) cocTaBisieT 60 MeTpoB, YTO MO3BOJIAET OEreMoTy 3HAUMTENbHO IOJIHEEe yCBauBaTh KieTyarky u3 pacteHuil. (5) ITomosoii
auMopu3M BbIpaKeH ci1abo, caMKu MeHblle camiloB Ha 10%. (6) bereMoT oTHOCUTCS K OTpsily NApHOKOMNBITHBIX, TAK KAK €r0 KOHEYHOCTH MUMEIOT
YeThIpe NMajiblia, KAKIbIH U3 KOTOPHIX OKAHYMBAETCS 110100MEM KOTIBITLIA.

OT1BeT:

10. B MeIUIIMHCKOM reHeTHKEe NIMPOKO UCTOIb3yeTCs reHeanornueckuii Mero. OH OCHOBAaH Ha COCTAaBJIIEHUU POJIOCIIOBHOM yeloBeKa M U3y4YEeHUHU Ha-
CJIEZIOBAHMS TOTO MJIM MHOTO MpU3HaKa. B mo100HBIX HCCIeIOBaHUSAX UCIIONB3YIOTCS OoNpeaenaéHHble 0003HaueHus. M3yunre pparMeHT poJoCiIoBHOTO
JpeBa OJTHOM CEMbH, Y HEKOTOPBIX WIEHOB KOTOPOU UMEETCS IITyXOHEMOTA.
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CDpaFMCHT POOOCIOBHOI'O ApE€Ba CEMbU

VYenoessie obozHageH A

O — JHEHITHHA
|:| — MVETIHHA

— Opak

— OeTH 0JHOTO Opaka

. . — NpoABTEHHE HCCIETYEMOTO

IIPH3HAKA — «TIYXOHEMOTEL

Hcnonb3ys mpennoKeHHYI0 cXeMy, ONpeAeNuTe TUIl HACIeI0OBaHUs MpU3HaKa
OtBeT:

11. CBera Bcerja xorena UMETh TaKUeE K€ «IMOUYKU» Ha IIEKaxX, KaKk y €€ MaMbl (JOMUHAHTHBIN Npu3HaK (A) He cuemieH ¢ nojaom). Ho «aMouku» y
CBeTbl OTCYTCTBOBAJIM, KaK y €€ oTua. Onpeaenure reHOTUIIbl YWICHOB CEMbH 110 NPU3HAKY HAJIMYUS WIM OTCYTCTBUS «sIMOYek». OTBETHl 3aHECUTE B
TaOIuUILy.

Matsp Orert Jloub

12. B cyzae paccmaTpuBalicss UCK 00 YCTaHOBJIEHHMH OTLIOBCTBA peO€HKa. bbul crenan aHanus KpoBH peOEHKa U ero MaTepu. Y peO€HKa OHa oKa3ajach
II(A), a y matepu — [(0). OTBeThTE Ha BOIIPOCHI.

1. Matp pe6GEHKa 3asiBIisiiia B CyJie, YTO OTIIOM €€ ChIHA siByisieTcst My>kunHa ¢ [V(AB) rpynmnoii kpoBu. Mor 11 oH ObITE OTIOM peOEHKa?

2. PyKOBO,Z[CTBYHCL IpaBuJIaMU NEPCIIMBAHUA KPOBU, PCIIUTC, MOXKCET JIN pe6éHOK OBITH AOHOPOM KpPOBH IJIA CBOCH MaTepu.
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13. B GmoxuMuueckoii 1abopaTtopuu U3ydalics HyKJICOTHIHBIN cocTaB pparmenTta mojekyasl JIHK mmenursl. beuto ycraHoBieHo, 4To B pooe 1071

aJICHUHOBBIX HYKJIeoTH10B cocTaBisieT 10%. Ilonp3ysice npaBuinom Yaprad¢a, onuchBarOmUM KOJTHYECTBEHHBIE COOTHOIICHHSI MEXIY Pa3TUYHBIMUA
turmamu a3oTUCcThIX ocHoBanui B JIHK (I' + T = A + 1), paccunTaiite B 31O 1poOe MPOLEHT HYKJICOTHIOB C IIMTO3HHOM.

14.PaccmotpuTe n3o0pakeHre JByMEeMOpPaHHOTO OPraHOUAa SYKApHUOTHUECKOM KIIETKH.
Kak on HaspiBaercs? Kakue QpyHKIUN BHITIOTHSIET?
Ortser:

15. 'eneTndeckuii KoJl — CBOMCTBEHHBIN BCEM KHBBIM OpraHHU3MaM CIOco0 KOJAMPOBAHUS TTOCIIEIOBATEIHHOCTH aMUHOKHUCIIOTHBIX OCTaTKOB B COCTa-
Be OEJNIKOB MpPHU MOMOIIY MOCIEA0BATEILHOCTH HYKJICOTHIOB B COCTaBE HYKJIECMHOBOW KHCIOTHI. M3yunTe TaOIMIly T€HETUYECKOTO KOJia, B KOTOPOi
MPOJIEMOHCTPUPOBAHO COOTBETCTBME AaMUHOKHCIIOTHBIX OCTaTKOB COCTaBy K0/10HOB. Ha mpumepe amuHokucioTel cepuH (Cep), OOBACHUTE CIEAYIOIIEe

CBOMCTBO T€HETHYECKOI'0 KOAa: KO TPUILJIICTCH.

Ta6J'II/H_[a TCHCTUYCCKOI'O KOJa
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Il BTopon HykneoTmua kogoHa ||

iy U A r

N | ®eH Cep Twp Luc T
e T Den Cep Twp Uue u
p Nen Cep cTon cTon A
8 Nen Cep cTon Tpn r
bl Nen Mpo e Apr T
7] Nen Mpo Mne Apr u
u TNen Mpo nH Apr A

H Jlen Mpo mH Apr r
y Wne Tpn AcH Cep T
K A WUne Tpn AcH Cep u
n Wne Tpn Nua Apr A
e Mer Tpn fua Apr r
o Ban Ana Acn rnm T
T r Ban Ana Acn nu u
] Ban Ana rny rnu A
): | Ban Ana ny rnu r

> S 4 0 ® O x<1I S(S-C‘D'D—l"

16. B nmuccummiianmio BCTynmwio 15 Monexyn
CyMMapHBbI# 3P PEKT TUCCUMUIISLINN.

T'JTFOKO3HI. Onpe):[enme konnyectBo ATD mocie TJIMKOJIN34a, IIOCJIC JHCEPIrCTHUYCCKOIo JSTalla U
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11 kaace
Yerseprs IV

®.1.0. yyeHuka

Kaacce

e
Musparpyboen
= e

s |

%wvnen» Wironnssuamirsesns

1. Kaxoii ypoBeHb OpraHU3aIiH KUBOTO N300paKeH HA pUCYHKE?

Basyond Xpomaran
\ Azepnan ' |
2. Kakas MOJIEKYJIa ABJIACTCA OCHOBHBIM CTPOUTCIIbHBIM 3JIEMEHTOM B KJeTKe? I ‘ \ . AL L [

4. CylecTBYIOT pa3jIM4HbIE J0KA3aTeIbCTBA IBOJIIOLMU XUBOW mpupozasl. Hampumep, cXoIcTBO OCTPOBHOM MU gy
MaTepuKoBOH (uiopkl U GayHbl. O KaKoH rpymie JoKa3aTeabCTB IBOIIOLUU UAET pedb? —_—

Xaepensacy

PACTHTEMARR £ 7HA

5. PaccMoTpuTe pUCYHOK, Ha KOTOPOM IpEJCTaBJIeHa CXeMa KPYroBOpOoTa yriepojaa B MpUpoje. YKaKUTe Ha3BaHUE Mpolecca, 0003HAYCHHOTO
BOIIPOCUTCIIbHBIM 3HAKOM.

yrnekucnsbii ras (CO2)
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6. I[lpoananu3upyiite rucTOorpaMMy COCTaBa palloHa )XUBOTHOTO Z. [1o ocu X pacnosokeHbl TaKCOHbI TO3BOHOYHBIX JKUBOTHBIX, KOTOPBIMH MHUTACTCS

JKUBOTHOE Z, a TI0O OCH Y — HMX KOJIMYEeCTBO B pannoHe. OTBEThTE Ha CICAYIOIIUI BOPOC: Kakoi 00pa3 )KU3HM (BOAHBIN, MOTYBOAHBIH, CyXOITyTHBIH)
BeZIeT JAHHOE KUBOTHOE?

0%

0% + *

Mimsommanepe Pt Asadirisns

T

Promwos

7. YcranoBute MoCJaCAOBATCIbHOCTb COITIOAYNMHCHHUA TAKCOHOB, HAYMHAA ¢ HAUMCHBIICTO.

[IponyiieHHbIE 3JIEMEHTHI:

1) pox
2) BUJ
3) uapcTBo
4) knacc
5) ceMelcTBO
6) oTpsn
3anummTe COOTBETCTBYIOUIYIO MOCIIEI0BATEIIBHOCTD ITUMD.

8. UYenoBek BBIKYPHJI OJIHY CHUrapery, cojepxkairyro 0,8 MI HUKOTHHA, KOTOPBIM MOJHOCTBIO BCOCAJICS U PABHOMEPHO PACIpPENENIUCs 0 KPOBH H
JOPYTUM KMJIKOCTSAM Teja. PaccunTaiiTe KOHLIEHTpallMi0O HUKOTHHA B OPraHMW3Me YeJloBeKa uepe3 4 yaca mocie BBIKYpPUBAHUs CUTApPETHI, €CIIH Yepes 6
yacoB OT | Mr HUKOTHHA B opranu3Me ocraercs Bcero 0,03 mr. B pacuérax okpyrisiite yncia 10 COTBIX.

9. IlonmagaHue HUKOTHHA B OpTraHn3M BbBI3BIBACT BBIIJICCK aJIpCHAJIMHA. Kakas gacTh BereraTuBHOMI HepBHOﬁ CHCTEMBI OTBEYAeT 3a JaHHBIN HpOI_ICCC?
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10. Onpenenure npoucxoxaeHUe O0Ne3HEH, TPUBEIEHHBIX B CIIUCKE. 3aUIIINTE HOMEP KaxJI0H U3 O0JIe3HEH B CIIMCKE B COOTBETCTBYIOIIYIO SIUCHKY
Tabyuibl. B saeiikax Tabnuipl MOKET OBITh 3aIMCaHO HECKOJIBLKO HOMEPOB.

Crnucoxk 60se3Hell yenoBeka:

1) 6mm3opyKocTh

2) pa3MsATYeHUE U JOMKOCTh KOCTEH
3) remoumms

4) paxut

5) KypuHas ciaenora

ABUTAMUHO3

Hacnencreennsie 3a00y1eBaHUs

Buramuna A | Buramuna /]

| | -

11. U3yuure ¢pparMeHT poIOCIOBHO.
KK
e O

\

YcTaHoBUTE XapaKTep HACIeI0BaHUS IPU3HAKA, YEPHBIH IIBET IIEPCTH.
JlaHHBIN NPU3HAK CLENJIEH WU HE CLEIUIEH ¢ TI0JI0M?

Of—f

Fy
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12. 'V denoBeka IiiaykoMa HaclIeyeTcsi KaKk ayTOCOMHO-PELECCHBHBIN mpu3Hak (a). XKeHa cTpamaer B pojay KOTOPOM HHUKOT[a HE BCTpedaiach
riiaykoma (4ucTasi JIMHMS), @ MY>K T'€T€pPO3UIOTEH MO JaHHOMY IIPU3HAKy, €ro MaTh CTpajana riaaykoMoil. OmpenennTe IeHOTUIbI pOAUTENEH U

BEPOSITHOCTH POXKACHUS peOEHKa C rimaykoMoil. OTBETHI 3aHECUTE B TAOIHILY.

BepositHoCTh
OXKJICHUS
Marts Oren POXA
pebenka ¢

IJIayKOMOH, %o

13. 3aganue 10.2 Ne 1725
PykoBOACTBYSCh IpaBHIaMH NIEPETMBAHUS KPOBH, ONPEACIUTE, MOXKET JIM OTEI[ ObITh JOHOPOM CBOUM JieTsiM, ecii y HuXx I (0) rpymnmna kpoBu?

@ ) ®

IpaBuna rrepe:mB|aHm1 KpPOBH

14. PaccMmoTpuTe pUCYHOK KJIETKH, Kakoi opraHou]; o0o3HaueH OykBoil A. Kak oH Ha3bIBaeTcs?
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https://bio-vpr.sdamgia.ru/problem?id=1725

15. Slmpo comaT4ecKoM KIIETKH JIATYIIKHA coepkUT 26 xpomocoM. Ckonpko Monekyn /IHK copepxutr cnepmarosonn narymku? B orser 3anummure
TOJIBKO cooTBeTCTBYIOIIEE YUCTIO.

16. M3yuute pucyHok. biaromgaps kakomy mporieccy 00pa3oBaiock Takoe MHOI000pa3ue H300pakEHHBIX OPraHU3MOB?

17. Ha pucynke uzo0paxeH 31ado3aBp - BeIMepIIIee )KUBOTHOE, oduTapiee 280 MITH JIeT Ha3a.
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Hcnonp3ys GparMeHT TeoXpOHOJIOTHYECKOW TaOJIUIbI, YCTAHOBUTE 3Py W MEPUOJ, B KOTOPBIA OOMTAN JaHHBIA OPraHM3M, a TAKKe YKaXHTe, K
KAaKOMY KJIacCy OTHOCHUTCSI JaHHOE KUBOTHOE.

Haspamme H3PH [lepuoas 1 - . .
Bos [POICTARTEBEOCTE (B MIH. K HEOTERIE B PRCTHTSTBEEE MED
[PCINTEETEIBHOCTE (B (8 3 2eT) 2e1)
MUITH. 12T)
Asrponores, 1.3 TMoAETeHEe H pasEHTEE JEICESK2. A HEOTHEDE H PacTHTEIbEBI MEp OPHHAT COEPEMEHHEE OO,
.- - f— Heoren, 233 [ 0CIoICTEC MUK OIHTAEOTIEX,, IITHI _
mmw}: e 67 ITesETeHES XEOCTATHIX TSMYPOE, JOMTOIETOE, MOSIHSE - ISPAIHTEROE, IPECIHTENOE. BYpPHELE pacEeT
Maneorsn, 42 Hacexombrx. [Ipoao/D&asTCA ERMEPaFke KPYIHEX IPecMBEAOMENCE. FeaesaiT MEOTES TPYINEL MOT0EOHCTHER
MOLTEOCECE. [ 0CIDICTED DOEPRTOCEMSHERIX PECTEHEE.
TTesETeHES BRICIIEK MISKCIHTZFONER E H2CTORIX ITTHIL XOTH & SYS2cTHS ITHIE £I03 PRCTPOCTPaESHEL
Menogoi, 70 [MpeofIan=ioT KOCTHCTEE PRIGHL. CORPRINSHES NMCPOTHEKCE M MOMOCEMEHER. [[0RETSHES H PRCTIPOCTpaESHES
Meaonoficuag (cpemnett 230 E o
aaEH), 163 10 5 38 TotmoncTES npecsemaommes. [[OXEIREES APXE0MTEPEECE. [IPOIEST2EES TOTOEOHOTHE MOLTIOCEOE. [ ocnoncTEe
’ COIO0SMEHED.
TpracossdE, 33 Hamatoe pacnEeTa npecubmkarommmes. [TOXETSHES NEPERR MISKOMHTIFONIER, HaCTOAIR KOCTHCTRI PRIG.
Tegnacxcati, 55 BrICTpo: pasEHTES MPecMEEEIONEXCA. BOSHEEEOESHES 3BEp0syORX IPeCMbIE0NENCE. BRlMEparH:
j TpE105ETOE. M enesroEerme KaMerEOYTOMRER Tecos. Boraraz daopa rogocenstEmm
Pacrper seMBEOBOIHEN. BOSHEREOBSHES NEPERX Opechblkaronixed. [IoABTem S TeTIIONEN QOopM H2CeRKOMELX,
Hanermoyrompesnt, 73-63 [ayKOE, CKOPIHOEOE. JaMeTHO: yMeHbIIEHNS TPHICOHTOE. PaciseT papop rry. [loxEzemme
- . i CEMSHEHEIX IIENOPOTHHEOE.
Wg(ﬁmﬂm BDG;';,J :ﬂ o Tesomcxe, 60 Pacieer grsopsm. [Toasnerse mucTenéperx prib. [Toasmerwe creronedancs. PacopocTpanssme Ha cyme
ERICTIE CIIOPOERIX.
Canypicua, 30 I_LT:IIIIED-E; PE3EETHS KOPRTI0R, TPET00KTOE. [0AB oS SeCaaTOCTHRIN TIOIEOHOTHELY - IHTHOBELY. Brmon
- i PpacTeHEE E2 cyImy - meetodeTe. [lepokos pacipecTpenssE:  Bomopoctsi
E;T;;Eﬁ ?g [MpouEeTaroT Moperms Secnosoromer:. [poros pacnpocTpearesss TPHTOOHTOE, EOIOpOCTSE.
s Oprammgeciye OCTATEH PEIEE B MATOUECTSHHEL HO OTHOCATCE KO BOSM THIEM Gecmossosoumrrs. [ToRETeHm:
(pamEsf FHIEE), CEHIIE 2700
2000 DEPEHYHBLE XOPICERL - THOITEIR GeCuepEHbLE.
Apxeticran (caman Bosaozmo, )
IPEEERA E HCTOPHH ~3500 CIemsl #H3HE HeSHIURTETHEED
Jenw), oxomo 1000
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