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MOSACHUTEJIBHASA 3AIINCKA

[IporpamMma mo yueOHOMy mpenmery "buonorus" (mamee - Ouomorusi) Ha
ypOBHE cpemHero obmero obpazoBaHus pa3zpaboraHa Ha ocHOoBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX MOJIOKEHUH (epepanbHOi pabouelt mporpaMMbl BOCITUTAHMS.

VYueOubiii npeamer «buonorus» yrmyonéaHoro ypoBHst uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM obnactu «EcTecTBeHHO-
HayuyHeie TnpeameTel». CornacHo mnonoxeHusmM OI'OC COO npodunbHbIC
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mupdepeHnmanmm  00ydeHUsT HA YPOBHE cpeaHero oOmero oO0pa3oBaHUsS W
NpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEIHUM
001IMM, cpeTHUM TIPOo(ecCHOHAIBFHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIbI M3 JTHUX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHHE OO0Pa30BATENbHBIX, BOCIUTATENIBHBIX U Pa3BUBAIOIINX
3aja4, CBA3AHHBIX C MpodopueHTanreil oO0ydalluXcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HAHHs, CBA3aHHOTO C OMOJIOTHEH,
MEUIMHOM, 9KOJIOTUEH, TICUXO0JIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma nmo yueOHoMy mnpenmetry "buonorusa" maér mpeacrtaBieHHe O
Henu U 3ajadax u3ydeHust ydeOHoro mpeamera «buosnorus» Ha yrayOnéHHOM
YpOBHE, OnpeiesisieT 00s3aTebHoe (HHBAPHAHTHOE) MTPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME IO pa3fenaM M TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIIeIOBATEIbHOCTh M3YyUYEHHs] Yy4eOHOTO Marepuana c Y4ETOM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Yy4eOHOro mpolecca,
BO3PAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme mo Ouonoruu
pealn30BaH MNPUHIUI MPEEMCTBEHHOCTH C HM3yYe€HUEM OHOJOTMU Ha YPOBHE
OCHOBHOro  oOmmiero oOpa3oBaHus, Ojarojapss 4emMy MpocMaTpuBaercs
HAIpaBJICHHOCTh HA  MOCIEAYIOIIEee  pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEACTaBICHUM O 3I0pOBOM o00pa3e >KU3HH, Ha
BOCMUTAaHWE OEpEeHOTO OTHOIICHHUS K OKPYXKAIIIeW NTpUpoAaHoi cpeme. B
nporpaMme Mo OHMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpenMeTa
«buonorusi» B peanuzamuu  TpedoBannit DPI'OC COO Kk MIaHHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GOopMUPOBAaHUK OCHOBHBIX BHJOB y4e€OHO-NO3HABATEIBbHON  JIESITEIHbHOCTU
oOyyJaroumxcsi Mo OCBOEHHUIO COJAEpKaHUS OMOJIOrMYecKoro oOpa3oBaHUs Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHus.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiiero oopa3zoBaHus
3aBepiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacimmpeHre U yriayOJjeHue 3HaHHM OOydJaromMxcs O >KMBOM IPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUH U OUOJNIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUU, OMOTEXHOJOTUH, BOJTIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yyenue yudeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYarOIIMXCS K MOCIEIYIOUIEMY MOJTYYEHUIO
Owonornyeckoro  oOpa3oBaHMs B By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €0 COAEpX aHHsS COCTABISAET CUCTEMA
OMOJIOTUYECKUX  3HAHWUM, TMOJYYEHHbIX MPU  H3YYEHUU  OOYYaAIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU Ha YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
paciiupeHbl U yriayOjieHbl OWOJIOTWYECKHME 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYeJlOoBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOrMYECKUE CBECHUS TPUKIIAHOTO U MMOMCKOBOTO
XapaKkTepa, KOTOPble MOXKHO HCIOJIb30BaTh KaK OPUEHTHPHI AJIs MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJTYYCHHBIMH OOYYAIOIIMMHUCA TPH U3YYECHUU
(bu3MKH, XUMHUH, Teorpauu 1 MaTeMaTUKH.

Ctpyktrypa mporpamMmbl 1o ydyeOHOMy mpeamery "buonorusa" otpaxkaet
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CUCTEM Pa3HOTr0 YPOBHS OpPTraHU3alliU, SBOJIIOIIMHA OPTaHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYecKoro paszHooOpasus minaHetel. Tak, B 10 kiacce
U3YYaloTCsd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHUH, SMOPHOJOTUU U
OMOJIOTUN PAa3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJIOTMM U CHUHTETUYECKON
OWONOTHY, aAKTyalIM3UPYIOTCS 3HAHHUS OOYydJaromUXCcs MO0 OOTaHWKE, 300JI0THH,
aHatomMuu, (usuonmoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHEe, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYuebOnsiii npeamer  «buonorus» mnpuszBaH  00ecneuydTb  OCBOEHHE
o0Oy4armuMucss OMOJIOrMUECKUX TEOpUN U 3aKOHOB, WACH, TPUHILIUIIOB U MPaBUII,
JIeXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJIALNH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTUY, MPUKIIAHBIX aCMEeKTax OMOJIOruuyeckux 3HaHuu. J{s
pa3BUTUSL M TOJJCpXKaHUS HHTEpeca oOyyaroumxcs K OWOIOrHM Hapsagy co
3HAYUTENbHBIM 00BEMOM TEOPETUUYECKOT0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
o OMOJIOTUU MPEyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM WM MHOW oOnacth OWOJOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YU€HBIX B PEILICHNE BAKHEUITUX OUOTOTHYECKUX U KOJIOTHYECKUX MPOOJIEM.



Lenb n3yuenus yueOHnoro npeamera «buonorus» Ha yriyOnéHHOM YpOBHE —
OBJIaJicHUEe  OOYy4YaIOIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTeHHuE YMEHUU
UCITOJIb30BaTh 3TH 3HaHMUA B (POPMHPOBAHUU HMHTEpeca K ONpene’a€HHON 00macTu
npodecCUOHANBPHON JeSTeNIbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOpY
y49e0HOTO 3aBEACHUS IS TPOIOJDKEHUS] OMOJIOTHIECKOTO 00Opa30BaHMUS.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yriIyOnE€HHOM YpOBHE 00ECTIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMUCS CHUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSAX, KOHLEHIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPa; O
CTPOCHHH, MHOTOOOpa3suM M OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, HOMYJSIMs, BUJI, OnoreoneHo3, 6uochepa); o BHLAAIOLUIMXCS OTKPBITUAX
Y COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTHY;

O3HAKOMJICHHE OO0YyYarouMxcs ¢ METOAaMM MO3HAHHUS >KUBOM MPHUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJAaMU  OMOJIOTUYECKUX HAyK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOTHH, SMOPHUONOTMM W OWOJOTHH pa3BUTHA, TE€HETUKU U
CeNIeKLIMM, OWOTEXHOJIOTMH W CHUHTETUYEeCKOH OHOJOruM, MaJeoHTOJIOTHH,
OKOJIOTHH);  METOJaMHM  CaMOCTOSITEIbHOTO  TNPOBENEHHS  OMOJOTHYECKUX
WCCeNoBaHM B Jabopatopur W B mpuponae (HaONIOIEHHWE, W3MEpPEHHUe,
HKCIIEPUMEHT, MOJICTTMPOBAHHE);

OBlaJicHue OOy4YaloMMMHUCA YMEHHMAMHU: CaMOCTOSITEIbHO  HAXOAMTh,
aHAJTM3UPOBaTh U HCIOJBH30BATh OMOJOTHYECKYI0 WH(GOpPMAIMIO; MOJIb30BAThCA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHMBOJIMKOH; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMHYECKHUMU H SKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHUBATH IOCJEICTBUS CBOEH ACSITENBHOCTH TIO
OTHOILLIEHUIO K OKpY)KaIoLIel NpUpPOIHONW cpene, COOCTBEHHOMY 370POBBIO U
3I0POBBI0  OKPY)KAIOIIUX JIOoJeil; OOOCHOBBIBATH M  COONIIOJATH  MEPBI
npo(UIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBuiIa MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UPE3BbIYaiHbIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHbIE HayYHbIE OTKPBITUS B 00J1aCTH OUOJIOTHY;

pa3BuTHE y 00YYaIOUIMXCS MHTEIJIEKTYAIbHBIX 1 TBOPYECKHX CIIOCOOHOCTEMH
B IMPOIECCE 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTMH, pEIIAEMBIMH €10 MpobiieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCIIEI0BAHMS, HpOBEICHUS AKCIEPUMEHTATILHBIX
UCCIIEIOBAaHUM, pelIeHns OMOJIOTUYECKHX 3a/1a4, MOJICIUPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOILIECCOB;



BOCIHUTAaHHUE y 00YyYaIOMIKXCS [IEHHOCTHOTO OTHOIICHUS K XHUBOW MPHUPOJE B
[EJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBICHUSIM; (DOPMHUPOBAHHE IKOJIOTUIYECKOM,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEeH KyJIbTYphl TMOBEACHHS B MPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BAaHUHN (COOMIOZCHHE MpaBWJI TOBENEHUS B MPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, OMoc(]eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXarolmux Jojaer  (cobmoaeHus wmep mnpoduiIakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE€30MaCHOCTH >KU3HEACSTENIbBHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME  YyCIOBUM I  OCO3HAHHOTO  BbIOOpa  OOYYarOIIMMHCS
WHIUBUTyJIbHON o0pa3oBarenbHON TPaeKTOPUH, CIoCcoOCTBYIOLIEH
nocyenyonemMy npo(ecCHOHaTIbHOMY CaMOOIPEEICHUI0, B COOTBETCTBUHM C
WHIMBHUIYaIbHBIMU HHTEPECAMH U TOTPEOHOCTIMHU PETHOHA.

OO1ee 4nMca0 4yacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTHUH Ha YTiayOJIeHHOM
ypOBHE cpeaHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heemo), B 11 kimacce — 102 gaca (3 yaca B HeZeo).

OT60p opraHu3anMoHHBIX (OPM, METOJIOB U CPEACTB OOy4eHUs OUOJOTHH
OCYIIECTBIISIETCS. ¢ Y4E€TOM CHEIU(PUKUA €ro COACpKaHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMYECKOro 00pa3oBaHHA B  OpraHU3alUsAX CPEIHEro
PO EeCCUOHATILHOTO U BBICIIEro 00pa30BaHuUs.

O0s13aTeIBHBIM YCIOBUEM MPU O0YYEHUN OUOJIOTUU Ha YyIayOJIEHHOM ypOBHE
SBJIIETCSl TIPOBEJICHHUE JTAa0OpPATOPHBIX M TpakTUdeckux padot. Takxke ydactue
00y4Jaromuxcsi B BBIMOJHEHUU MPOCKTHBIX M y4eOHO-HUCCIEeNOBATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCd y4YUTeJIeM Ha OCHOBE  HMEIOIIUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBU.



COJEPKXAHME OBYUYEHUA
10 KITACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIeKcHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydaeMble  MMH  TPOOJIEMBI.
OyHIaMEHTAIbHbIE, NPUKIAJAHBIE W TOMCKOBBIC HAYYHbIE HCCIEHOBAHUS B
OHOJIOTHUH.

3HadeHre OMOJOruK B (POPMUPOBAHMU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OMosoTHE. 3HaYeHUE OWOJIOTHH B
MPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE PUPOBI.

JdeMoHcTpauuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, 1. 1. Meunukos, H.
W. BaBuiios, H. B. Tumodees-Pecosckuii, J[x. Yorcon, @. Kpux, /I. K. benses.

Tabmuupbl U cxembl: «CBsI3b OMOJIOTMM C JIpPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

JKuBble cuctemMbl Kak mpenMeTr u3ydeHus: Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IUHCTBO XUMHYECKOIO COCTaBa, AUCKPETHOCTb M UEJIOCTHOCT,
CJIOKHOCTb W YIOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPraHHU3aLusl,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3anuy JKUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(Ouoreonienotuueckuii), oOmochepusiii. Ilpomeccrel, mpoucxoismue B KUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU >XUBOro. Ku3Hb Kak (hopma CyIIECTBOBAaHUSA
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3alUu.

N3ydenue xuBbIX cuUcTeM. Metoasl Ouonmornyeckoil Hayku. Habmionenue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. [loHdaTue 0 3aBUCUMON U
He3aBUCUMOUN IiepeMeHHOU. IlnaHupoBanue »skcnepumenra. [loctaHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yinbTaToB. [IpyUuMHBI WCKaXX€HUsT PE3yJbTAaTOB JKcrepuMeHTta. llonartue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpauuu



Tabmupt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KWUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeuecKoro opranusmay, «buoreonenos», «buocdepay, «Metoab
W3YUYEHHUS )KUBOM MTPUPOJIBI».

O6opynoBanue:  jmabopatopHoe  oOOpyJOBaHWE  JJII  TMPOBEACHHS
HaOI0IeHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAs e€IWHUIA KUBoro. Mcropus
oTkpbITHs Ki1eTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LLIBans,
M. Hlnetinen, P. BupxoB). OcCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUHU.

Mertoapl  MOJIEKYJISPHONM ¥ KJIETOYHOM  OHMOJOTHU:  MHUKPOCKOIIHSA,
xpomatorpadusi, 37meKTpodope3, METOJ MEUEHBIX aToMOB, AU(GEepeHIInaTLHOE
neHTpudyrupoBaHre, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emoK. DIEKTpOHHasT MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. IlIsann, M. lllneiinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOM, «JIEKTPOHHBI MUKPOCKOID,
«HMcTopus pa3zBUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpOMNpenapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIETOK.

IIpakTnueckass padora «l3ydeHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomartorpadus, anexrpodopes, auddepeHImanbHoe IEHTPUYrupoBaHue,
[TLIP)».

Tema 4. Xumuueckasi Opranu3ainus KJIeTKH

XHWMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma m e€ posb Kak pacTBOPUTEINS, PEAreHTa, y4acTue B CTPYKTYPUPOBAHHU
KJIETKH, TEIUIOpEryisinuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHUOJOrMyecKas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannuyeckne BelleCTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpykTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NHenTHAHas CBsA3b. BTOpuYHAas, TpeTH4YHas, 4YeTBEpPTUYHAA
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss  Oenkos.
buonoruueckue pynkunm 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIbIL.
OO0mmii T1IaH CTpoeHHS W (PUBHKO-XUMHUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIIUN yriIeBOIOB.

Jlununpl. M'mapodunbHO-rHApOdOOHBIE cBOMcTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoiunubl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUUA
munuaoB. OO1Me CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJTYIIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiaementapHoctu. [IpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectonaxoxaeHue u ounosorundeckue ¢pynkmuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mosekynbl AT®. Makposprudyeckue cBsi3u B MoJekyne ATO.
buonorunueckue gpynkiun ATD. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKIIUU B
kietrke. [pyeue mykneozuompugocghamer (HT®). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKky, NPOMeoMUKU.

CrtpykTypHas OuoOJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
cocTaBa H TIPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOJeKyn. Mooenuposarnue
CMpPYKmMypsl U QYHKYUL OUOMOIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
OpeanuyecKull cCunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupoze», «Pacrnpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr u cxembl: «llepuognveckas TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BelecTBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHue MOJEKYI
yrieBonoB», «CTpoeHne MoJIeKyn JUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

O6opynoBanne: XUMHAYECKasl MOCyAa U 000PYTOBaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHE OCITKOB ¢ TOMOIIBI0 KAaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOB.

Tema S. CTpoeHue u QyHKUMHU KICTKH

Tumbel KIETOK: J3yKapuoTHYecKas U Ipokapuotuyeckas. CTpykTypHO-
(GyHKUIHMOHAJIBHBIE 00pa30BaHUs KJIETKH.



CrtpoeHre mpoKapruoTHIECKOU KIeTKU. KiieTouHas cTeHKka OakTepuii u apxei.
Oco0eHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOGHOM MPOKAPHOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOILIEHO3aX.

CrpoeHnue 17} (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa IJ1a3MaTHYeCKOu
MeMOpaHbl. TpaHCHOPT BEILIECTB yepe3 IMIa3MaTHUEeCKyl0 MeMOpaHy: MacCHUBHBIN
(mupdy3us, obneruéunas aud¢ys3us), aKTUBHBINA (IEPBUYHBIA M BTOPUYHBIN
aKTUBHBIK TpaHcropT). llomynponuniaemocts MeMmOpanbl. PabGora Hatpwuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Jk3o1uTo3. Kinerounas
creHka. CTpykTypa U PyHKIIMU KJIETOYHON CTEHKU pacTeHHi, rpruOoB.

[uromna3zma. [urozomns. [utockener. [IBuxxenune nuroriaasmbl. OpraHou bl
kineTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKHU: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), anmapar I'onbaxu, JM30COMBI, UX CTpoeHHe M (pyHKIMU. B3auMocssa3b
OJIHOMEMOpaHHBIX OPraHouJOB KieTKu. CTpoeHue rpaHysipHOTO PETUKYIyMA.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMmOpaH. [mankuil  (arpaHyfsipHBIA)  IHIOIUIaA3MATHYECKUN
petuxkynym. CekperopHas QpyHkius anmapata ['onbmxu. Moodugurkayus denkos 6
annapame [ onvoxcu. Copmuposka benxoe 6 annapame [onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyosn pactutenbHbIX KieToK. Knertounsiii cok. Typrop.

[TosmyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKU:  MHUTOXOHJPHUM,  ILJIACTUIBL.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumoduoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (QPyHKIIMM MUTOXOHApUM W tuiacTuia. IlepBuuHblie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  AYKApHOT.
XJIOpOIUIACTBI, XPOMOILIACTHI, JIEMKOIIACTHI BHICIINX PACTEHUIA.

HemeMm6panubie opranousl kineTku CtpoeHue U GyHKIUU HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomesxcymounvie Qunramernmul.
MukpodunaMeHTbl. Axkmunosvle Mmuxkpoguiamenmosi. MBpIIIEYHBIE  KJIETKH.
AxmuHosble KOMNOHeHmMbl HeMbluleynblx Kiemox. MukpoTpyoouku. Kierounbii
neHtp. CrpoeHue u JBUKEHHE JKTYTUKOB M PECHUYEK. MHKPOTPyOOUKH
muTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Mma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PacCHOJIOKEHUE
XpomMocoM B wuHTephasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHA — THUCTOHBL. Jlunamuxa s0epHou 00010YKuU 6 Mmumose. HoepHubiil
MpAaHcnopm.

Kinerounble BkimtoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



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

Tabmupl u cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTkn», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHNHE TPOKAPUOTUYECKOMN KIETKI.

OOopyznoBaHMe: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «lI3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPraHU3MOB.

IIpakTnueckasi padora «3yyeHrue CBOMCTB KJIETOUHOH MeMOpaHbBD».

JlaGopaTopHas padotra «JVccienoBaHue mia3MoiM3a M JAEIUIa3MOJIM3a B
pPaCTUTETBHBIX KIETKaX.

IIpakTnyeckass  padora  «l3ydyeHue  JBWIKEHUS  LUTOILIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB U MpeBpPallleHUE YIHEPTUH B KJIETKe

AcCCUMUIISIIIAS ¥ TUCCUMUIISIIIUSL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YdUacThe KHUCIOpPOaa B OOMEHHBIX
mporeccax. JHepreruuyeckoe obecriedeHne kinetku: mnpeBpameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapakKTep pPEAKLUl KIETOYHOIO
meTtabonu3ma. DEpMEHThl, UX CTPOEHHME, CBOMCTBA M MEXaHU3M JIEHUCTBUS.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPTraHMUECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl M OENKU-WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peakuuii OT pa3nuyHbIX (PaKTOPOB.

ITepBuuHBIl CHHTE3 OpraHMYecKux BemecTB B KkieTke. dorocuHTes.
AHOKCUuceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUCMeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poiab XJI0pomiacToB B mpouecce
dbotocunteza. CreroBas u TemMHOBas daszpl. Domoovixanue, Cs., C,. u CAM-munul
¢omocunmesa. IIpogykTuBHOCTE (PoTOCHHTE3a. BnusHue pa3nuuHbiX (HakTOpOB
Ha CKOpPOCTh (pOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OaxkTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHble OpraHu3Mmbl. Buabl Oposkenus. IIponykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHblie OpTaHU3MBI. Oransl HYHEPTETUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TJIFOKO3BI.

buonornueckoe okuciaeHue, WIK KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npoueccax ouonoruueckoro okucienus. Luknuueckue peakuuu. OKUCIUTEIBHOE
dochopmupoBanue. Iuepeus membpannHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpemmyiiecTBa a’poOHOTO MyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIx. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourensrapar, I[1. Mutuemnn, I'. A. 3aBap3uH.

Tabmump! u cxembl: «@OTOCHHTE3», «DHEpreTudecKkuit oomen», «bruocunres
oenkay», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHHE JISI IMPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl W KaTajlas3bl).

JlaGopaTopnas paGora «l3yueHnne (¢EepMEHTATUBHOTO pAaCIIEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue 1iporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI U TIBIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus ¥ peaju3anus e€ B KIeTKe

Peakunun matpuunoro cuntesa. [I[puHIMI KOMIJIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneacTBeHHOW mHGopManuu. ['eHeTndecKkuii
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunte3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotl knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Guocunrese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OounocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
MPOKApUOT U 3YKapUOT. Perynsinus akTUBHOCTM T€HOB y NpokapuoT. ['mnoresa
onepoHa (. XKakob, K. Mano). Mozrexynsapuvie mexanuzmvl IKCNPECCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsaius oOMEHHbBIX
npoleccoB B kieTke. Knetounslii romeocras.

Bupycer — HekneTounbsie (HOpMBI KU3HUA U 00MHUraTHbIe mapa3utbl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, pesepma3sa, unmezpasd.

Bupycubie 3a0oneBanust yenoBeka, KUBOTHBIX, pactenuit. CITMJ, COVID-
19, coumanbHbie U1 MEAUIIMHCKUAE MTPOOITIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatar)
CMpPYKMYypHuIX buonrocudeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
IIpoepammupyemvie pynkyuu d6enrxos. Cnocobvt 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUI.

Tabmuubr u cxemsl: «buocunre3 Genkay, «I enernyeckuii Koma», «Bupycs,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCay.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoasl u perymauus. HMutepdaza m muTos.
Oco0OeHHOCTH TMpOIIeCCOB, MPOTEKAOMMX B UHTepdase. IloaroroBka KIeTKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKWN), CHUHTETUYECKUH |
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) IEPHOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIBbHOCTD.
Mexanuszm pemukanuu JIHK. Xpomocomsbl. Ctpoenne xpomocom. Tenomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoOTHUIl. JIUTJIOWAHBIA W
rarionHblii  HaOopbl XxpoMocoM. ['omonoruuynsie Xxpomocombl. [lomoBsie
XPOMOCOMBL.

Henenue wimerku — wmuto3. Craauu MHTO3a M MPOUCXONSAIIME B HHUX
nporeccel. Tunel muto3a. KapuoknHes u nuToknHe3. buosiormueckoe 3HayeHue
MHUTO3A.

Perymamua mutotndeckoro nukiia kietku. [Iporpammupyemas kiieTouHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocoMmbl, (DyHKIIMOHANIbHAas TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu xiemokx. «llugposas
KliemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUpOBaAHUs KIemKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KU3HEHHBIM UK KIETKH», «Murtos», «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuTo3 B KJIETKax
KOPEIIIKA JTYKa».

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTperapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPTraHU3MOB. OAHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS U JKU3HEACSTENIbBHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTHE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocBA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHsl M
cucTeMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
IOKPOBHAs, IMPOBOJsAIIAsl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
GyHKITUN 1 pacrosoKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M YEJIOBEKA. TWIBI XKUBOTHBIX TKAHEW: JIUTEIHAJIbHAL,
COCIMHUTENbHAsA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHHs, (YHKUUN U
PACIIOJIOKEHUS TKAHEW B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel U
CHUCTEMBI OPT'aHOB KUBOTHBIX U 4YesnoBeka. DyHKIIMU OPraHOB M CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHblii M BHyTpeHHHiII ckeneT. CTpoeHue u
THUIIbI COEIMHEHUS KOCTEH.

JIBrkeHue  opraHu3MoB.  [IBH)KEHHE  OJHOKIIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHYHOE. J[BH)KEHHWE MHOTOKJIETOUHBIX pPAaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJOBEKA:
MblIleyHas cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranuzmoB. llornmomenne BOABI, YIVIEKMCIONO rasa H
MUHEpaJIbHBIX BELIECTB pacTeHUAMHU. [IuTtaHne »)uBOTHBIX. BHyTpumnosocTHOE M
BHYTPHKJIETOYHOE MNHUILEBapeHre. [luTaHne NO3BOHOYHBIX JKUBOTHBIX. OTIEnbl
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenessl. llnmeBapurenbHas
CHUCTEMA YeJIOBEKa.

Jpixanue opranu3MoB. J[pixanue pacteHuid. J{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4yepes3 MOBEPXHOCTh KIIeTKU. KoxkHOoe npixaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. JIpixaHre MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKUBOTHBIX.
JlpIxaTenapHast CHCTEMa 4YeJloBeKa. MeXaHW3M BEHTWIALHMM JIETKHX y NTUL U
MIIeKONUTaomMX. Perymsus npixanus. JlprxareabHble 00BEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
Tpancropt BemecTs y KUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHbIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLHMOHHBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI ITO3BOHOUYHBIX KUBOTHBIX. Paborta
cepana U e€ peryisanus.

Beigenenne y opranmsmoB. Beinenenue y pacrenui. Beigenenune y
*KUBOTHBIX. CokpaTturenbHble Bakyoau. Oprassl BblaeneHus. PunbpTpanus,
CEKpelysi U 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl pabOThl OPTraHOB BBIJECIICHUS.
CBs13b TIOJIOCTH TeJ1a ¢ KPOBEHOCHOM M BBIIEIUTEIBHOW cCUCTEMaMU. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne um (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3almUTa Y MHOTOKJIETOYHBIX pPACTEHUH.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUBI.

3almyTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpPOBBI M MX HPOHU3BOAHBIE.
3amuTa opranu3ma ot OonesHedl. iMmyHHas cucreMa venoBeka. KieTouHwli u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduUecKuii
UMMYHHTET. Teopusi KjIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ©. M.
bepuer, C. Tonerara). BocnnasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxumocte W perymsauusa y  OpraHusmoB. Pasnpaxxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxumMocTe u  perymsiuusa y
pactenuil. PocToBbie BEeCcTBa U MX 3HAYEHUE.

HepBHast cucrema u pedrnexTtopHas peryiasius y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTHesbl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUS] HEPBHOM CHCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednekropHas ayra. besycinoBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAsA CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl SHOOKPMHHONW CHUCTEMBI M KX TOPMOHBI. JIeMCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHAOKPUHHON cucteM. [unotanamo-runoduzapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. I1. [1aBnos.

Tabmupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreiimme», «OpraHbl HBETKOBBIX PACTEHHI»,
«CucremMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHue crelis»,
«CTpoeHre NHCTOBOM IUTACTHUHKW», «TkaHW >KUBOTHBIX», «CKEJIET 4Yel0oBEKa»,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMA,
«BpraenurenbHas cuctema», «HIOKPUHHAS cHUCTeEMa», «CTpOEHHE MBIIIIBD,
«mmynurer»,  «Kumeunononoctuele», «CxeMa  NHUTaHUSA  PACTECHHI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOo€HHE THIPBDY,
«CTtpoeHne minaHapun», «BHyTpeHHee cTpoeHue I0XKIeBoro 4epBs», «HepBHas
cucteMa poio», «HepBHas cucrema asarymkm», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpENnapaThl OJHOKIETOUHBIX
OpraHu3MOB, MHUKpONpenaparbl TKaHEH, pPAaKOBHHBI MOJUIIOCKOB, KOJUIEKLIUHU
HACEKOMBIX, WTJIOKOXHUX, UBBIE 3K3EMIUIIPhl KOMHATHBIX PacTEHUH, repdbapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
o0opynoBaHue AJis AEMOHCTPALMY TOYBEHHOTO M BO3AYIIHOTO MTUTAHUS PACTCHHIA,
pacieruieHust Kpaxmana U 0eJKoB MoJ AecTBUEM (hepMEHTOB, 000PYyAOBAHUE IS
JEMOHCTPALMK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoOKeHre ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHS OpraHuM3MoB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: TOYKOBAaHUE,  CIOPYJIALNA,
dbparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxxkenue. [lonoBbie KieTKu, Wiau rametrsl. Meito3. Craauun
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
Mel03a M IMOJOBOro Iporecca. Meilo3 W €ro Mecro B JKM3HEHHOM IUKIIE
OpPTraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JIOBBIE KEIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KieToK. CriepmaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [IapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIONMINUX. 3apOJIBIIIEBhIC JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JUCTKOB. B3anMuoe
BJIUSIHME 4YacTel pa3BUBAIOIIETOCS 3apojbllia (SMOpPUOHANIbHAS HHIYKLIHS).
3aknajka IUTaHa CTPOEHMS JKMBOTHOIO KaK pPe3yJibTaT HEpPapXUUYECKHX
B3aMMOJCHCTBUI TeHOB. BriusHume Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(baKTOpOB OKpYXaIOIIEH Cpeibl.

Poct u pasButue >xuBOTHBIX. [locTaoMOpuoHanbHbIM mnepuon. [Ipsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX KUBOTHBIX. bHOJIOrMYeckoe 3Ha4YeHHEe NPSIMOr0 W HENpPSMOIo



pa3BUTHS, UX PACOPOCTPAHEHHE B Npupojie. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIUN POCTA JKUBOTHBIX U YesioBeka. CTaguu MoCTIMOPUOHATBLHOTO PA3BUTHS
y )KMBOTHBIX U uenioBeka. [lepruospl onTOreHesa uenopeka. CTapeHue u CMEepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PazmHOXeHne u pasButue pacteHui. ['amerodur um cmopodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. OOpa3oBaHue cmop B TMpoIecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOe OMIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISLUN OHTOIE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Haammn, X. HInemas.

Tabmuubr u cxembl: «BereratuBHoe pazMHOXkeHUe», «Tumbl Oecnoyioro
pa3sMHOXEHUAD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE HSBIIICHBD,
«Pa3zmHOXeHue ruzipel», «Meio3», «Xpomocombly, «l'ametorenesy», «CtpoeHue
SIMIEKJIETKH U crepMaro3onsiay, «OCHOBHbIE CTaauu OHTOTreHe3a», «lIpsimoe u
HenpsiMoe pa3Butue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymku», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJHOJOJNBbHBIX U JBYJIOJbHBIX pPacTEeHUN», «KU3HEHHBIN ITUKII
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UMK MXa», <« KW3HEHHBIM UK
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK MU
CIIEpPMATO30UI0B, MOJENb «L MK pa3BUTHS JIATYLIKH.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpEnapaTax.

IIpakTnyeckass paGora «BbIsBIEHHE MNPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTeHu».

Tema 11. I'eHeTMka — HayKka 0 HaCJeJICTBEHHOCTHM W W3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsl T
Menpnens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomeiioBa, H. 1. BaBuniosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBI M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TeHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABI  TEHETHUKU:  THOPHIOJOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYIAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, I'. ne ®@puz, T. Mopran, H. K. Kosnsios, H. H.
BaBunos, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEeMBbI CKPEIIUBAHUSY.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. IlepBoiii 3akon MeHnaenss — 3aKoH
enuHooOpa3ust THOpua0B nepBoro nokoieHus. [lpasuno nomuaupoBanus. Bropoi
3aKOH MeHnens — 3aKOH pacUleuieHus] NPU3HaKoB. LluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unore3a 4MCTOTHI raMer.

AHanuzupytoniee ckpenBaHue. [IpoMeKyTOUHBIN XapakTep HaclieJOBaHUS.
Pacmiennenue npu3HaKkoB MpY HETIOJIHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeuiBanue. TpeTtnii 3aKkoH MeHens — 3aK0H He3aBUCUMOTO
HacJeloBaHMUs ~ Tpu3HakoB.  [luToliormueckue  OCHOBBI  JUTHOPHUIHOIO
CKpCILIMBAHUS.

CuernienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHUE CLEIUIEHUS MEXIAy IeHaMH. XPOMOCOMHAas
TEOPUS HACJIECICTBEHHOCTH.

['eHeTuka nosia. XpOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M Te€TEepPOramMeTHbIM I10J1. [ eHeTnuyeckas
CTPYKTypa MOJIOBBIX XpoMOcoM. HacnenoBanne Npru3HaKoB, CLENJIEHHBIX C ITOJIOM.

['enoTun kak nenocTHas cucrema. llnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMmonencrBue HeaulelbHBIX TI'E€HOB.
KomnnementaprHocts. Onuctas. [lomumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHUS PACTEHUM, XUBOTHBIX M YEJIOBEKA, a
Takke (U3MOJOTMYECKUX TPOIECCOB, TMOBEIEHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTnyeckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— TapasuT» U «XO3IMH — MUKpoOOMOM». ['eHeTmyeckue acneKkTbl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHOU MH(OpMAIIUU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit U1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Menpensa», «AHanmu3upyrouiee ckpenuBanue», «HemoinHoe noMuHHpOBaHUEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Y Jpo30duibl»y, «l'eHeThka mosay,



«Kapuotun uenoseka», «Kapuotun gposzoduns», «Kapuorum nTuimD,
«MHOXECTBEHHBIN allJIeNu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoOJenb s JEMOHCTpAallMM 3aKOHOB E€IMHOOOpasus
ruOpuI0OB TEPBOTO TMOKOJICHMS W paclIeIUIeHUs MPU3HAKOB, MOJENb Jis
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb MJIS
JEMOHCTPAlMM CLEIJICHHOTO HACJIEIOBaHUsI MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpozoduiay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IP030(UITBD).

IIpakTuyeckass  paGora  «M3ydeHue  pe3ysibTaToOB  JUTHOPUTHOTO
CKPEITUBAHUS Y IPO30 (U,

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeabl npu  (popmupoBaHuM (PeHOTHUIIA.
N3mMeHunBOCTh MpU3HAKOB. KaueCTBEHHbIE M KOJMYECTBEHHbIE NPU3HAKU. Buaml
V3MEHUYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBCHHAS.

MopudukanumonHas W3MEHYMBOCTh. Pomb  cpembl B (OpMHpPOBAHUU
Moau(puKanMoHHOW M3MeHuYnBocTH. Hopma peakuuu npusHaka. BapuannoHHBIN
pan u BapuarmonHas kpuBas (B. Moranncen). CpoiicTBa MOau(pUKAIIMOHHON
U3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMOuHaTtuBHasT M3MEHYMBOCTh. Mei03 M MOJIOBOM MpoliecC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyranmoHHass W3MEHYMBOCTh. BHabl MyTalMi: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHbIE MyTauuu. SaepHbie U
nurToriazMaTuyeckue Myrauud. CoMaTUYecKue W IMOJoBble MyTauuu. [IpuunHb
BO3HUMKHOBEHUsA MyTanuil. MyTareHbl M HX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTALMOHHOIO MpoLecca. 3aKOH TOMOJIOTMYECKHX pSIOB B
HacnencTBeHHo m3menunBocty (H.W. BaBunoB). BHesigepHass ©3MEHUMBOCTh U
HACJIEACTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJIb dNULEHemuyeckux @axkmopos 6
HAc1e008aHuU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JdemoHcTpanumn

[Toptpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBuos.

Tabmuubr u  cxembl: «Buasl wu3meHunBocTH», «MonudukanuoHHas
U3MEHYUBOCTBY, «KombOunaTtuBHas U3MEHYUBOCTDHY, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIAPHl KOMHATHBIX PACTCHHIH,
pucyHku (dotorpadum) )KUBOTHBIX C PA3TUIHBIMHA BUIAMH H3MEHUYHNBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia H
BapHUALMOHHON KPUBOW.

IIpakTuyeckas padora «Myrtanun y apo3odunbl (Ha TOTOBBIX
MHUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBexka. MexayHapoaHas mporpaMma MCCIENOBaHUS TE€HOMA
4yenoBeka.  MeToabl  M3y4YEHHsT TEHETMKM  YEJOBEKAa: IEHEATIOrMYECKH,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOMYJISILIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHNE T€HOTHIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T[P-ananu3a. HacnenctBenHbie 3a001eBaHus YyenoBeka. [ eHHbIe 1 XpOMOCOMHbBIE
Oone3HM 4YenoBeKa. boJie3HW C HACIEICTBEHHOW IMPEApacoioKEHHOCTHIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKUX
3a0oeBaHU 4YenmoBeka. MeanKo-TeHeTHUeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTo Irpy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpyKaromieh cpenbl. ['eHeTnaeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdeMoHcTpauuu

Tabnuubl u cxembl: «Kapuotun dvenoBeka», «MeTolbl U3yYeHUS] TE€HETHKHU
4yenoBekay, «I'eHeTrnueckue 3a00JIeBaHMs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POAOCIOBHO.

Tema 15. Cesekuusi OpraHu3sMoB

JlomecTukanust W CEJNEKUUs. 3apOKACHUE CENEKIUMU U JOMECTUKALUU.
Yuenue H. WM. BaBmioBa o lleHTpax mNpOWCXOXKACHHUS W MHOTO0Opa3us
KYJbTYPHBIX pacTeHUil. Poib cenekuum B CO3MaHUM COPTOB PACTEHUM U IOPOJ
#*uBoTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HacleACTBEHHOM wu3MeHuuBocty H. WM. BaBunoBa, ero 3HaueHue i
CEJIEKIIMOHHOUN paboThI.

MeTtoapl ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
VH/IUBUTY AJIbHBIN. JTanel KOMOWHAIIMOHHON CCJICKIIUU. HcnsiTanne
Ipou3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUNY C TOMOUIBIO OIEHKU
(dbeHoTuna NOTOMCTBa U OTOOP MO TE€HOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIM M XUMUYECKANA MyTareHe3 Kak HCTOYHUK MYTAIUN y KyJbTYPHBIX



dbopm opranm3moB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHBIX JIHK m1st momydeHust iCXOAHOTO MaTepurana s CeJICKIIHH.

[Tonyuenue MOJIUTIIIONUIOB. BuytpusunoBas THOpUIN3AIINS.
bnuskopoicTBEeHHOE — CKpelMBaHue, WM UHOpuAuHr.  HeponcrBenHoe
CKpeluuBaHue, win aytopuauHr. ['ereposuc u ero mnpuuuHbl. Mcnonb3oBaHue
reteposuca B ceneknuu. Otnanénnas rubpuausanus. [Ipeomonenue Oecrionus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CETICKIIUNA PACTEHUHN U KUBOTHBIX. « 3e1éHas
DpesonioyuUsy.

CoxpaHeHre U M3y4YeHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAWYEN JJIS  CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. M3yuenue, coxpawenue u  yYnpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMbBICIO8bIX IHCUBOMHBIX
8 Yensax YIVUUeHUs CYyueCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008AHULL
nepeodosvix uoell U NepcnekmuHbIX MexXHOL0UN.

JdemoHcTpanumn

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIEHUSI 1 MHOTO0Opa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON H3MEHUYMBOCTHY,
«Metonpl cenexmmmy, «OTnanéunas rudpuausanus», «MyTrareHesy.

JlaGopaTopHasi padora «/3yueHrne copTOB KyIbTYpHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

Ikckypcusi «OCHOBHbIE METOJBl U JOCTHIKEHHUSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCHUTETA WIK HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKAA OMOJIOTUS

OOBEKTHI, HMCTIOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBI, MHUKPOOPTraHU3MBl, 1754 XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeueHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX  IPOJYKTOB,
BuHOAenne. MukpoOuonornyeckuii cuHte3. OOBEKTHl MHKPOOHMOIOTHYECKHX
texHosoruid. [Ipon3BoaCcTBO Oenka, AMUHOKHUCIIOT ¥ BATAMUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTaHU3MOB U X KOMIIOHEHTOB,
coJiepaliuX He BCTPEYAroIUecs: B IPUpoae OMOCUHTETUYECKUE MY TH.



Kierounasa unxeHepusa. MeTonbl KyJlbTypbl KJIETOK W TKAaHEW PacTEHUUA M
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anus U COMATHYECKHIMA
smOpuorene3. Mcmonb30BaHue TarjiouJOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3o6anue MOHOKIOHAIbHBIX U NOTUKIOHAIbHBIX
aumumen 6 Mmeduyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHME. PekoHCTpyKuus
SMUEKIETOK U KIOHMPOBAHUE JKMBOTHBIX. MeTOA TpaHCIUIAaHTALMKU SAEP KIETOK.
Texnonocuu 0300p06IeHUA, KYJIbMUSUPOEAHUS U  MUKPOKIOHANIbHO20
DPA3MHOIICEHUS CENIbCKOXO3AUCTBEHHBIX KYIbMYP.

XpOMOCOMHass M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 TI€Ha H
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JlocTmkKeHrnssT UM NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KECHEPHM.
DKOJOrH4eCcKHe U ITUUECKHUE TPOOIEMbl T€HHOM HHKEHEPHUH.

Menunuackue 6uotexHosoruu. [loctrenomuas nudposas meauimua. [11[P-
JUArHoCTHKa. MeTaOOJOMHBIM aHajau3, TEHOLICHTPUYECKUM aHaau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHoJIb30BaHHME CTBOJIOBBIX
kiaetok. TaprerHas Tepamust paka. 3D-OuommkeHepust A pa3paboOTKu
(byHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOIro OMONpPHUHTHUHIra M ckaddonauHra
JUIS peLeHus 3a/1a4 IEPCOHATIM3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BAaKIMH C LENbl0 oOecredeHus: KOMOMHMPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, yctaHoBieHHME MOJEKYJISIPHBIX MEXaHHU3MOB
¢ynkuonupoBanus PHK-cogepramumx BUpYCOB, BBI3BIBAIOLIMX OCO0O ONAcHBIE
3a00JI€BaHUS YEJIOBEKA U )KMUBOTHBIX.

JdeMoHcTpauuu

Tabmumpl u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxenepusn», «['eHHass HHKEHEpUs».

JlaGopaTopHas padora «/3ydyeHne 0ObEeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOTOYHOKUCIBIX IPOLYKTOBY.

JKckypcusi «bUOTEXHONOTHMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apoxkaeHue W pa3sBUTHE 3BOJIONMUOHHBIX INPeEACTABJICHUH B
ounoJsioruu

OpomonnoHHas Tteopus Y. Jlapuna. Ilpennoceuiku BO3HUKHOBEHUS
napsuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /[apBuna.

JIBrKy1IMEe CHUITBI 3BOTOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUecKoi Teopuu HBomonuu (CTD). HewlrpanpHas
Teopusi 3Bomtonuu. CoBpeMeHHas JBOJNIOIHMOHHAS  OuoNoTHA. 3HA4YeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdeMoHcTpauuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosbe, Y. lapBun, C. C. UerBepukos, 1. U. lImansraysen, Jdx. Xonnein, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucnocoOsieHnii 'y pacteHuil u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. lapsunay, «Haxonku Y. lapBuna», «®opmbl 60psObI
3a cymectBoBaHue», «llopoabr romy6eit», «MHoroobpasue KylabTypHBIX (GopM
KarmycTbl», «[lopoabl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHUS [ABWXKYLIUX CHJ 3BOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIOLMSA U €€ pe3yJabTaThl

[Tonmynsauust KaKk 3yIeMEeHTapHas eIHHMIA 3BOJIOLUU. COBpEMEHHBIE METOMbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. V3meHeHue
reHooHJa TOMYJSIMU KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DOnemeHTapHbie (AKTOPHI (IBWKYIIME CUJIBI) SBONIONWU. MyTallMOHHBIN
npouecc. KomOuHaTuBHass u3MeHUMBOCTh. [Jlpeiid reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHWS 4YacToT ajiened B nonmymauusx. Oddexr
ocHoBatend. JIpgexm oOymouirouHo2o eopaviuika. CHudiceHue 2eHemuiecKko2o
pasHoobpazus: npuuunsbl u cieocmeus. llpossenenue s¢hgpexma Opetigha 2eros 6
oonbwiux U manelx  nonyiayuax. Mwurparmu.  M3omsums  momymsiuii:
reorpaduyeckas (MpocTpaHCTBEHHAs ), OMoJIorudecKkast (pernpoayKTUBHas).

EcrectBennbiii oTOOpP — HampaBisoomui  (HakTop SBOJIOIUUA. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JOBMXKYLIUH, CTaOMIU3UPYIOUIUH,  pa3pbIBAIOIINN
(mm3pyntuBHbIi). [lonoBoit oT6op. Bo3HHMKHOBEHHE W HBOJIOLHS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0IeHHOCTh ~ OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUU.
Bo3nukHoBenne — npucrnocoOiieHuid y  opraHu3moB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucrnocobyieHuit y OpraHu3MoB: MOpP(OIOrHIecKue,
¢usnonornueckue, OuoxumMuyeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bua, ero xpurepuu u cTpykrypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpOsBoMOIMU. M3omsus — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000Pa30BaHUS AJITOTIATPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOI0THUYECKOE), «MTHOBEHHOE» (monUIuIOnIU3anus,
rubpuanzans). JJIMTenbHOCTh 3BOJIIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp 3BOmOLMOHHON OuoOJOrMM B pa3pabOTKe HAay4dHBIX METOJOB
COXpaHeHUs OMopazHo00pa3us. MUKpPOIBOIIOLMS U KO3BOIIOLUS Napa3uTOB U UX
x03s51eB. Mexanu3mbl (HOPMUPOBAHMS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpauuu

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

Tabmunpl u cxembl: «MyTallMOHHass HM3MEHYHUBOCTBHY, «llomymsiuonHas
CTpyKTypa BuAa», «CxemMa mposiBieHus 3aKkoHa Xapau—BaitnOepra», «JIBmxkyiiue
CHJIBI 3BOJIIOLUN», «IJKOJOTHYECKasi M30JSLUs MOMYJSIIHI CeBaHCKOU (hopenmuy,
«['eorpaduueckas M307A0US  JHUCTBEHHULbI CHOMPCKOM W JTUCTBEHHUIIBI
Jnaypcko», «IlomyssuoHHbIE BOJIHBI YUCICHHOCTH XUITHUKOB U )KEPTB», «CxeMa
NEHCTBUSL ecTeCcTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«MBnycrpranbaelii MenaHnu3m», «JKuBble UcKomaemble», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue axantauum», <«lIpucrnocoOneHHOCT OpraHU3MOB M €€
OTHOCHUTEIBHOCTBY, «Kpurepun Buma», «Buasl-aBoitHukn», «CTpyKTypa BHIA B
npupone», «Crnocobsl BUI000pa3oBanus», «l'eorpaduueckoe BHI000pa3oBaHME
TPEX BHUIOB JaHJBIIIEH», «IKOJOTUYECKOE BHA000pa30oBaHHE BHUAOB CHHHUIIY,
«[Tonunnouael pactennii», «KamycTHo-peaeuHbIil ruOpu.

Oo6opynoBanue: repObapuu pacTeHUil, KOJUIEKIIUU HACEKOMBIX, Uydena NTHIL U
3Bepell ¢ NpUMepaMM pPA3IUYHBIX MPUCIOCOOJIEHUM, uYydena NTUL U 3BEper
pa3HBIX BHJOB, TepOapuu pacTeHWH OJWM3KUX BHUAOB, O0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0€d OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEIbHAS 11€1IeCO00Pa3HOCTDY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB MO MOP(OIOrHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOIMS U €€ Pe3yJIbTAThI

Meroasl u3ydeHHs MakposBodrouuu. [lameoHTOsOrHMYecKre  METOMAbI
u3ydyeHus oHBomouud. IlepexogHsie ¢GopMbl U (PUIOTCHETUYECKUE  PAIbI
OpPraHU3MOB.

buoreorpaguyeckue MeTonpl u3yudeHus sBoironuu. CpaBHeHHE (GIOpbl U
(ayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue odnsactu 3emnu. Bupasl-
SHAEMUKHU U PETUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIHHO-MOP(POIOTHUECKHE METObI U3YICHUS
BONIONMM. ['eHeTHueckue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U MOSIBJICHUSA
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTUYHBIE  OPraHbl.
PynumenTtapHele  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTU4YEeCKMe  METOJbl  M3YyYEHHs]  DBOJIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOSHUS (HHUIOTCHETHUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMIONUU. [Ipunyun cmenvt QyHKYuUl.
HeobOpatumocTs 3Bosonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepb»y,  «Cteronedansy,  «Punnodutey,  «CeMeHHbIE
nanopoTHUKW», «buoreorpaduueckue 30HBI 3emian», «llpelid KOHTHUHEHTOBY,
«PenmukTery, «HadampHble cTaguy SMOPUOHATBHOTO PAa3BUTHSA TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PynHMMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0OpbI YEJIOBEKa MW IIUMIAaH3e», «lJlaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHE 3aKOHOMEPHOCTH YBOJTFOITUN).

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OPraHu3MOB, MYJISI)KU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HU HA 3emule

Hayunple THMIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayuHble MPEACTABICHUS O 3aPOKICHUM KU3HU (KPEAlMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKICHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue »u3HU U aCTPOOHOJIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [InanerapHas
(reomoruueckas) SBOJIONUA. XHMHYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BemniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpmn.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoarepBatHas rumnote3a A. .
Onapuna, runore3a nepBuyHoro oyiaboHa Jlx. XomnaeitHa, reHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubosumer (T. Uek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

HUctopus 3emnn U MeroApl €€ wu3ydyeHus. lckomaeMbple OpraHUYECKHe
octaTku. ['eoxpoHonmorus u e€ w™eroAbl. OTHOcuTeNnbHAass W abCOIMIOTHAA
reoXpOHOJIOrHUs. [ €0OXpOHOJIOrnYecKast MKajaa: 30HbI, 3pPbl, IEPUOJIbI, STOXHU.



HauanpHble »Tanbl opranudecko 3Bosrounu. l[losiBiieHmMe u 3BOMOLUSA
MEPBBIX KJIETOK. DBOMIONUA MeTaboiam3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBOIOIUOHHOE MPOUCXOKIECHUE
BUPYCOB. [IpoucxoxxneHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUud. OCHOBHBIE apoMOpPGO3bI
pactenun. Beixon pacrenuit Ha cymy. [losiBieHHe CHOpPOBBIX pPACTEHUHW W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoOMCXOKIEHHE IIBETKOBBIX
pPaCTEHUM.

OCHOBHBIE 3Talbl 3BOJIONHUH >KUBOTHOTO Mupa. OCHOBHBIE apoMopho3bl
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Mpoucxoxnenne ampuoOuit u pentunuil. IlpoucxoxneHne MICKOMUTAIOMINUX U
ntutl. [lpunanun xmoueBoro apomopdosa. OcBoeHune O€CO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U IEPUOJAM: apXeu, MPOTEPO30M,
najgeo3or, Me3030M, KkahHo3zoh. OOmas  XapakTepucThka KiIuMmarta u
reojorudyeckux npoueccoB. [losiBiieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUSI — 3KOJIOTMYECKUE KPU3HCHI nponuioro. [IpuumHbel u
CJEACTBUSI MAacCOBbIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHUYECKUA KPHU3HC, E€r0
ocobenHocTtH. [IpobGaema coxpaneHus 6nopazHooOpas3us Ha 3emIie.

CoBpeMeHHas cuctemMa opraHudeckoro mupa. llpuHuunel kmaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, /x. Xongeits, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHHUIO CaMO3apoxAeHUs Ku3Hw», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTambl  HEOPraHWYECKOW  »Bomouun»,  «l'eoXxpoHonormyeckas  MIKaiay,
«HauanpHble 3Tarnbl OpraHUYeckoi 3BoIOIUNY», «Cxema 00pa3oBaHUsl IYKapHUOT
nyTéM cumoOnoreHneza», «Cucrema XKuUBOW TpHUpPoAbD», «CTpoeHue BHpYyCay,
«Apomopdossl  pacrenuit»y, «PuHHOGUTHY, «OTHOKIETOYHBIE BOJOPOCIHY,
«MHoOroKJIeTOUHbIE BOoJopociam», «Mxm», «llamoporHukn», «l'0J0CEMEHHbIE
pactenusi», «OpraHbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIEUHOMOTOCTHBIEY,
«Ilmockue YEepBU», «YneHucToHOorue», «PEIOBI, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Miekonuraromue», «Pa3Buthe XuU3HU B
apXxeuckou spe», «Pa3BurHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTne KU3HU B ME3030MCKOU 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPacTeHU pa3IMYHBIX OTAEJIOB, KOJUICKIIMU
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyd4ena ITHL U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, MOJE3HBIX HCKOMAEMbIX, MYJSKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHnto abuOreHHOro CUHTE3a OPraHuYeCKUX COSMHEHUN B
NEPBUYHOI aTmMocdepe».

JlabGopaTtopHasi padora «/3yueHue W oOmMCaHHWE MCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydueHne OCOOEHHOCTEH CTPOEHMSI PACTEHHIA
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOeHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKUBOTHBIX)».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOTeHe3

Paznenel u 3anaun aHTpONOJIOrMU. MeToabI aHTPONIOJIOTUH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUM 4esoBeKa. PemurunosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETTOBEKA.
CBugerenpCcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpPQOJIOTUYECKHE, AMOPHUOTIOTUYECKHE, (bU3H0T0T0-ONOXUMHUIECKHE,
noBefeH4Yeckue. OTIINYMS YeIOBEeKa OT KUBOTHBIX. [IpsIMOX0XKI€eHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxymire cuiibl (pakTophl) aHTpONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIE.
CooTHol1ieHrne OMOIOTMYECKUX U COITMABHBIX ()aKTOPOB B aHTPOIOTEHESE.

OCHOBHBIE CTaJAUU AHTPOIOTreHe3a. PaHHME ueroBexkooOpasHbie 00€3bsHBI
(IPOKOHCYJIbI) M PaHHUE IMOHTHIBI — O0IIHE MPEKH Y€JI0BEKOOOPa3HBIX 00€3bsH U
JIro/ied. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JIIoJeh. YelIoBEeK yMeblil, epBbIe
W3TOTOBJICHUS OpyAuH TpyZAa. YeloBeK NMpsMOXOIAIIMKA U NEPBBIA BBIXOJ JIIOJIEU
3a  mpenmensl  Adpuku. YenmoBek reWmenvOeprckuii  — 00mMNA  TPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKa M YEJIOBEKA pa3yMHOro. YemoBeK HeaHAEePTAIbCKUN
KaK BHUJ JIFOJEH XOJIOMHOTO KiauMarta. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreneTrka 1 najgeoreHOMHUKA.



OBOMIONHS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBI OTOOpP B MOMYJISIMIX
yenoBeka. MyTalnnoHHBIA Tpouecc U noaumopdusm. IlomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3H@eKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacel. [loHatne o pace. bonbiime packl: eBporneouHast
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUAJbHAs),  MOHTOJOHUIHAsS
(a3maTcko-aMepuKaHCKas). Bpems M myTu pacceleHHs] 4YejoBEKa IO IUIAHETE.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENIBHOCTb — pacu3Ma.
[Tprcnoco0IeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXaroLIeW Cpefbl.
BnusiHue reorpaduueckoit cpenbl U apelia TEHOB Ha MOPQOJIOTUIO U
(bU3MONOTHIO YeTIOBeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPONOJIOTMU.  OBOJIIOLIMOHHAS ~ AHTPONOJOTUS M NAJIE0aHTPOIOJIOTHUS
4eJI0BEYECKUX Monysiuuid. buoconuanbHble UCCIIENOBaHUS MPHUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMAIEHOTO B YEIOBEKE.

JdemoHcTpanumn

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

Tabnuup! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbID», «J[BHKYIIHE CHIIBI aHTPOIIOTEHE3a», « DBOJIIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
OpSIMOXOJAIIMIY, «/leHucoBckuil yenoBek» «Heanaepranpip», «KpoMaHbOHLIBIY,
«[Ipenxu yenoBekay, «ITalbl IBOJIOLUYU YETIOBEKay, «Packl uemoBekay.

OOopynoBaHue: MyJSKM  OKaMEHEJNOCTEeH, NpeaIMEeTOB MaTepUajbHOU
KyJIbTypbl TpPENKOB ueJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(POJIOTUYECKUMU U OHOJEHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEIOBEKa,
¢otorpaduu HaX0JOK UCKONIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb
yepena 4YeJOBEKa M 4Yepena IIMMIAaH3€, MOJEIb KHUCTU 4YeJIOBEKa U KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTpOCHHs CKeleTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yueHue 3K0JIOrNYeCKUX aanTalui YeIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHSIX OPraHM3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKILeil cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9K0JIOTUU. CBSI3b KOJIOTUH C IPYTUMH HayKaMHU.



Metoasl skonoruu. IloneBwsie HaOMIOACHMS. DKCIEPUMEHTHI B SKOJIOTHH:
npupoiHble W JabopatopHble. MopaenupoBaHue B OKOJIOTMH. MOHUTOPUHT
OKPYKaIOIIEH Cpebl: TOKATBHBIN, PETHOHATBHBIN U TI100aTHHBIMA.

3HaYeHUEe DOKOJIOTMYECKMX 3HAHUW i1 YEJIOBEKA. DKOJOTMYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3€HM YeNOBE4YeCTBA C Npupoaoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIBTYPbI M IKOJOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynse, H. A. Cesepiios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonoruu», «Cxema
MOHHUTOPHHIA OKPYKAOLIEN CPEIBDY.

JlaGopaTopHhasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOoTHUECKUEe, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBHUS 3Kojormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIu6ux). TomepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiictBue
Pa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTpa HAa OPraHHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUil M >KUBOTHBIX 10 OTHOIIEHWIO K cBeTy. CHUrHalbHasi poOJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak »skojoruueckuii (akrop. JledicTBue TeMreparypsl Ha
opranu3Mmbl. [oMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak 3konornueckuit dakrop. I[IpucmocobneHus pacTeHuil K
nojJiep>KaHuio BojgHoro Oananca. Knaccudukanus pacTeHUN MO OTHOUIEHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YIIHAs, MMOYBEHHAs,
ryOMHHas  TOANOYBEHHAs,  BHyTpuUOpraHu3MeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. llpucnocoOiieHus oOpraHu3MOB K
YKW3HU B Pa3HbIX cpeaax.

buonornyeckue putmbl. BHemiHwe u BHyTpeHHHE pPUTMbL. CyTOUHBIE U
TrOJUYHbIE PUTMBL. [IpHCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranuzMoB. [loHsiTue O JKU3HEHHOW (QopMe.
Kusznenusie PopMbI pacTeHU: 1EepPeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUS M 00pa3a KU3HHU.

buortnueckue (bakTopsI. Bunet  OMoTHMYeCKMX — B3aMMOJICHCTBUIL:
KOHKYPEHIUs, XUITHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpudeckue). 3HAUYCHHE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMoHcTpauuu

Tabmuubl U cxembl: «JKonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TErIOKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3KUBOTHBIEY», «Duznonorunueckue aganTaluu
KUBOTHBIX», «Cpenbpl o00UTaHUSI OpraHu3MoBy, «buosoruueckue puUTMBIY,
«Kusnennole  Gopmbl  pactenmity, <« KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOoCHUCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOTO Jiecay, «llenu
NUTaHus», «XunHudecTBoy, «llapasutmsm», «Koukypenmus», «Cumouos»,
«KommeHcanuzmy.

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3UYHBIX SKOJOTHYECKUX (PAKTOpPOB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHUI, CBETOJNIOOUBBIC, TCHETIOOMBBHIC H
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIUU TETIOMIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSUIMXCS K rurpoduram, kcepoduraM, me3opuTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYIIM, KOJUIEKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTCHWA W JKUBOTHBIX, OOJAJAIONUX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIIOBUU JKU3HH, repOapuu u
KOJUIEKIIUU PACTEHUN M >KUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJUIEKLIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3AUMOIEHCTBUSIX.

JlabopaTtopnasi padora «BbisiBIeHHE TNPUCTOCOOJICHUI OpPTraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnasi padora «BpisiBIeHHE TNPUCTOCOOJICHUI OpPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Ixo0y10rusi BUA0OB U MOMYJIANMMA

DKOJIOTUYECKUE  XapaKTEPUCTHKHU NOMYJIALINH. [Momymsimusas ~ Kak
Oounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3MUECKUX OapbepoB U
0co0eHHOCTeN OMOJOruu BUI0B B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeIW MOMYJISIUUA: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nonyiasinud. OUeHKa YUCIEHHOCTU MOMYJISIIHU.
JlnHamMuka monynsiuuyd U €€ perysiuus. bUOTHYECKUMI NOTEHUHAN IOIMYJIALUH.
MonenupoBaHue AMHAMUKY TTOnysiuvu. KpuBble pocTa YMCIEHHOCTH TTOMYJISIIUY.
KpuBble BbDKMBaHUA. Perynsnus YWUCICHHOCTH TMOMYJANHA: poiib (PaKTOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTH. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKoJorMYECKON HUIe Buaa. MectooOutanue. MHoOroMepHas
Mozenb 3kosiorndeckon HumM k.M. XarumHcoHa. Pa3mepbl 3KOIOrMYECKOU
HulM. [loTeHnManpHas U peanr3oBaHHas HULIU.

Bun kak cucrema nomynsaumii. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTMUYE€CKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJCHHUS W MUrpalMil >KUBOTHBIX. buosnoruueckue
VHBA3UU YyKEPOJAHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuipl W cxeMbl: «IKOJOTMUYECKHUE XAPAKTEPUCTUKH  TIOMYJISIIAN,
«ITpocTpaHCTBEHHass  CTpyKTypa nHomyasanuw», «Bo3pacTHeie  nupamMuisl
nonyisiigun», «CKOpOCTh  3aceieHUss TMOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranusmMammn», «Moaens 3kosmornyeckor Humm J[x. M. Xatunaconay.

O6opynoBaHue: repOapuy pacTeHUM, KOJJIEKITUN KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacCeeHuIo».

Tema 9. Ikoj0rust COO0IECTB. IKOJOTHUECKHE CUCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MEXIy
OpraHu3MaMu B OHOIIEHO3E.

DOxocucrtema kak OTkpbiTas cucrema (A. x. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpPraHM3MOB B OKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne nenmum u cetu. AOUoTHUECKHE OJOKU
skocucteM. [1ouBsl U Wikl B 3kocucteMax. KpyroBoport BEIIECTB U MOTOK 3HEPTUU
B DKOCHCTEME.

OCHOBHBIE  TIOKa3zaTelau  JIKOCUCTEeMbl. buomMacca uw  mpoayKuus.
DKOJIOTUYECKHE MTUPAMU/IBI UrCell, OMOMACChl ¥ SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuyHbie U
BTOPUYHBIE CYKIIECCUM U HUX TMPUYUHBIL. AHTPONOTEHHBIC BO3JCHUCTBUS Ha
cykueccuu. KinumakcHoe coobiiectBo. buopaznoobpasue u mogHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.



[Tpuponnbie 3x0ocucTEMBI. JKOcucmemsbl 03Ep U pex. IKocucmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€eCo8, cmeneu, nyCcmoltb.

AHTpPONOreHHBbIE HKOCUCTEMBI. ATrposkocucTteMa. ArpoueHos. Pazmuuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucTeM. [opojckas
dnopa u ¢dayna. CuHaHTpOomm3anus TOPOACKON ¢ayHbl. buonormyeckoe u
XO3SIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
skocuctemax. Ponv kackaonoco sgpghekma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 YHKYUOHUpOBaHuu 3Kkocucmem. IlepeHOC FHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030€licmeust  3a2psA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl ~ IKOJIO2UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCMBUAL.
MeTtomon0rrss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OuoueHo3a»,  «DKOCUCTEMA

IIUPOKOJUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIBI OPTraHU3MOB B JKOCHCTeMe», «KpyroBopoT BemiecTB B 3IKOCHUCTEMEY,
«enu nutanus (macTOUIIHAS, JETPUTHAS)», «DKOJIOTHYECKas TUPAMHIA YUCEID,
«Jkonoruyeckas nupamuaa OMOMacChly, «IKOJIOTHUEcKas MUpaMuia SHEPTUNY,
«O0pazoBanue 6osiotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCTe
noxkapa», «JKOCHUCTeMa 03epay», «ArporeHo3», «KpyroBopoT BemIecTB U MOTOK
SHEPruH B arpoueHose», «[Ipumeps! ypoosKocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX M JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanrne ypO03IKOCUCTEMBDY.

JlaGopaTopnas paGora «lI3yuenue pa3zHOOOpa3usi MENKHX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
CJIBbHUK, Ha CYXOIOJIBHBINA UM TOMMEHHBIN YT, 03€PO, O0TI0TO)».

IKCKYypcusi «IDKCKypCUsl B arpo’KOCHUCTeMY (HA MOJ€ WA B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmiemnanerapHass o0ojiouka 3eMJM, TZI€ CYILIECTBYET WIIU
CyILIeCTBOBaJIa kM3Hb. Pa3BuTHe mpencrasieHuit o 6uocdepe B Tpynax . 3rocca.



VYuenue B. U. Bepuaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. XKupoe
BEIIECTBO OHOC(hepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rio0anbHON 3KOCUCTEMBI. JlMHamudeckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE HUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUMN
B Omocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jeca, CTeH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeca, BHICOKOTOphs. Kinumar, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CHUCTEM, OTICHKA WX PECYPCHOTO MOTEHIIMAIa 1
ounochepHbIx QyHKIUH.

JdeMoHcTpauuu

[Toptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabmumsr u cxemsl: «I'eocdepst 3emnn», «KpyroBopoT azora B mpupone»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KuCIOpoJa B MPUPOIEH,
«KpyroBopoT Boawl B mipupoje», «OCHOBHBIE OMOMBI Cymny, «KnmmaTudeckue
nosica 3emnn», «TyHapay», «Talray, «Cmemanneiii gec», «ILIMpokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii gec.

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawuias cpeaa

DKOJIOTMUECKHE KPU3UChl M HMX MpUYMHBL. Bos3nelcTBue uyenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN M KUBOTHBIN Mup. OxpaHa
pPaCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJBI.
Kpacaeie kHuru. Oco0o oxpansemble mpupoanbie Tepputopun (OOIIT).
Borannueckue casbl U 300J0THYECKHE ITAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTUS YEJIOBEUECTBA U IPUPO/IBIL.
PannonanbHoe  MPUPOAOMNONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emiuu. OOIIMEe 3aKOHOMEPHOCTH TJIOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBU.

Pa3zBuTne METONOB MOHHMTOPUHIAa PAa3BUTHSL OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowel u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



Kopeaburumayuu IKocucmem U Ccnocob6o8 6OopvdvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemHubIx d9KOCUCTEM.

JdemoHcTpanumn

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocdepb», «3arpszHeHre 1ouBb», «llapHukoBeiii  AddekT», «Ocobdo
OXpaHseMbIe IPUPOTHBIC TEPPUTOPHUIY, «MOJENH yIpaBIsIeMOTro MUPay.
O6opynoBanue: ¢doTorpaduu OXpaHSIEMBIX PACTCHHH W KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perroHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyJarouuMucs MporpaMM CpeaHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJarONIUMUCS POCCUNCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CAMOOINpPEACNICHUI0, Haluuyue Momusayuu K OOyYEHUIO  OHOJIOTUH,
yenenanpagiienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX ITIEHHOCTEH W WMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauuue  NPABOCO3HAHUS  SKOJOTUYECKOU
KYJIbTYPBI, CHOCOOHOCHU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0 OMOJIOTHH JTOCTUTAIOTCS
B EIMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPaAULIUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3ULUM JMYHOCTH, NATPUOTU3MA U
YBaXKEHHS K 3aKOHY W IMPABOIOPAIKY, YEJTOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUsI, OCPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickonn ®epepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTOo Tmipeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYaroIIMXcsl pyKOBOJCTBOBATHCSA
cOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAINH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEealM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIIbBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX UM MO3HABATENIbHBIX 3a]a4, BBITOJIHECHUH
OMOJIOTHUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENLCKUX 3aJa4, YBaXKHUTEIbHOIO
OTHOIICHHUS K MHEHHUIO OIMOHEHTOB MpU OOCYKJICHUH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM N1€ATENbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MHEPEN
Ponnuou, ropmoctn 3a cBOM Kpal, CBOWO PoauHy, CBOM A3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAILHOTO Hapoja Poccuuy;

LEHHOCTHOE OTHOIIEHUE K MPUPOIHOMY HACIIEIUIO U MAMITHUKAM TPUPOJIbI,
JNOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIIEHUE H
pa3BuUTHE OHMOJOTHUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOI0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAl[MI0 U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUS IIEHHOCTEW CEeMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MOHUMAaHUE YMOILIMOHATILHOTO BO3/IEHCTBUS )KUBOU MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOI0 0/1aroNoJIyYus:

NOHMMaHHE U pealu3alus 370pOoBOro M 0Oe3omacHOro odpasza JKU3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHCHUYECKUX TPaBHJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH U OTHBIXa, peryisipHas ¢uznyecKas
aAKTUBHOCTb), OEpEeKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUS K
cOOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/J0OPOBBIO;

IIOHUMAaHUE LEHHOCTH NPAaBWI WHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30IacHOT0 MOBEEHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYA0II00uE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUNIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM Mpo(hecCHOHATBHON NESTENIbHOCTH, YMEHHE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHMIO M C€aMOOOpPa30BAHHUIO Ha
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTHY€CKOI0 BOCIIUTAHMSA

IKOJIOTUYECKU IEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

NOBBILIEHUE YPOBHS OSKOJOTHYECKOW KyJbTYpbl: INPUOOPETEHHE OIIbITA
IUIAHUPOBAHMS IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX IIOCIEACTBUM JIA
OKPYXaroUen Cpebl;

OCO3HaHHE TI00ATBHOIO XapaKTepa SKOJIOTMYECKUX MpoOJeM U myTed HuX
pELICHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh IpPHOOpETaeMble NpU H3YYEHUM OHOJIOrHU
3HaHWA M YMEHHUS IpPU PEIIEHUH MpoOJieM, CBA3aHHBIX C PalUOHAIBHBIM
OPUPOJIOTIONB30BAaHUEM  (COONIIO/IEHHE  TPaBWJ  TOBENEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);

aKTUBHOE HENpPHUATHE JEHUCTBUM, TNPUHOCAIIUX Bpel  OKPYKAIOLIECH
IPUPOJIHON cpelie, YMEHUE MPOTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOIMYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;



HAJIMYUE Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, 3KOJOTHYECKON KYJIbTYpHI,
OTIbITa JESITEIbHOCTH HKOJIOTMYECKOM HaNpPaBJIEHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSA MMH B TO3HABATENIbHOM, KOMMYHHUKATUBHOW M COLIMAIbHOU
NPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOH JESITeIbHOCTH 3KOJIOTHUECKOM
HaNpaBJIeHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJOre
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHpE;

COBEPILIEHCTBOBAHUE S3BIKOBOM W YHUTATENbCKOM KYJIbTYphl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JIOABMH U MMO3HAHUS MUPA;

NOHMMaHHE creuu(UK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GopMHpPOBaHUN PALMOHATBFHOTO HAYYHOI'O MBIIUICHUS, CO3/IaHUM IIeJI0OCTHOTO
NpeACTaBIeHUS 00 OKpY’)KalolleM MHpe KaKk O €IMHCTBE IPUPOIbI, YeJOBEKa U
oOmiecTBa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXpaHEHHUS MPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
o0ecrieueHHsi HOBOTO YPOBHS Pa3BUTUS MEAMLMHBI, CO3/aHUE MEPCHEKTHUBHBIX
OMOTEXHOJOrWM, CHOCOOHBIX pelaTh pecypcHble NpoOJIeMbl  Pa3BUTHA
YeJI0BEYECTBA, MOMCKA MyTeH BBHIXOJA U3 II00ANbHBIX IKOJIOTMYECKUX MPOOIeM U
ofOecrieueHnss  mepexoia K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCITIOJIb30BAHUIO TPUPOAHBIX PECYpCOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TIONYYEHMHM OHOJOTMYECKHMX 3HAaHUM B LEJIX
NOBBIIICHUSI OOIIEW KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAIBHOM I'PaMOTHOCTH OOydYaromuxcs, Gpopmupyemon
pY U3y4YeHUH OHOJIOTUY;

NOHUMaHHE CYIIHOCTH METOJOB TO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4YaeMmble 3HAHMS JIs aHajau3a u
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHUS Ha OCHOBE HAy4HBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C LEJIbI0 MOJIyUYeHUs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BATh OMOJOTMYECKUE 3HAHUS IS
pelieHust npo6sieM B peaabHbIX KU3HEHHBIX CUTYaIIUAX;

OCO3HAaHHE I[IEHHOCTH HAy4YHOUM JEesTeNIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO M UCCIIEI0BATEIbCKYIO ACSITEIbHOCTh UHANBHUIYAJIBbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HENpEphIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMU IO OHMOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yyeOHOoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAuMMble s (OPMHPOBAHUS MHUPOBO33PEHUST OOyUYaIOMIMXCA
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKaIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOoliecc,
cucTeMa, HayuHbIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccienoBaHue,  HaONOJeHHe, M3MEpPEHUe, OKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHBIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GYHKIIMOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyaromumxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
IIO3HABATEJILHON U COLUAIIBHON MPAKTHUKE.

B pesynapraTte wW3ydeHuss OWONOTMM HA YPOBHE CpEAHETO OOIIero
obpazoBanusi y oOydyaromerocs OyayT chOpMHUpPOBaHbl  IO3HABATENIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAIbHbIE YUEeOHbIC
NEUCTBUS, PEryJIsTUBHbIE YyHHUBEpCAJbHbIE Yy4eOHbIE JACHCTBUS, COBMECTHas
NEeSATEeITLHOCTD.

MeramnpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCAJIbHBIMH yueOHBIMU NMO3HABATEeJIbLHbBIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH MOHSATUAMH );

OTpENENATh LeNu JeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIESIMU;

WCITOJI30BaTh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAKTOB W SIBIICHUIN
YKUBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE paCCYKIeHUs (MHAYKTUBHBIC, JI€IyKTUBHbBIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MO/ICJIbHBIE cpencTtBa IS TPEICTaBIICHUS
CYIIIECTBEHHBIX CBS3CW M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEHUS MPAKTHUECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pAa3jMyYHble BUABl JEATEIBHOCTH MO TMOIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalnH, MPeoOPa30BaHUI0 M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YKCJIE MPHU CO3JaHUM YUEOHBIX U COLUATBHBIX IPOEKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIaMH;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajauyy,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb AapryMEHThI AJs JOKa3aTeIbCTBA
CBOMX YTBEPXJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB M CIOCOOOB
JENUCTBUS B MPO(GECCHOHATHHYIO CPEy;

yYMEThb IMEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO M IPAKTHYECKYIO 00JIacTH
KHU3HEIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nnopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTeparype, OWOJIOTHUYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

bopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3INYHBIE METOJMBI MPU MOUCKE U
oTOOpe Omosiorundeckor MHQpopMaIu, HEOOXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3a/1ay;

mpUOOpETaTh OIBIT KCIOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO HCIIOIh30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiorndeckor uHGopmaIuu (CxeMbl, TpapuKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAY4YHBIM S3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ovonornyeckom HHPOpMALME: MPUMEHATh XUMHUYECKUEe, (QU3nyeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3amUTHl  WH)OpMmaIuw,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSMMU:

1) o61eHme:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCeX c(pepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WJIU JIUCKYCCUM MO CYHIECTBY OOCYX IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBITIOJIHEHUS TpeiaraeMon
3a/1a4d, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JIMajora Wik JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalIUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, NMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOH popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NIPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)JI0Tr0 WieHa KOJIJICKTUBA;



IPUHAMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrpenenartb poid ¢ y4E€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTaT no pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATH HJEH C TO3ULHWHA HOBW3HBI,
OPUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

OBjaeHre YHUBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JI BBIABJICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IIPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENIbHYIO NESTEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbHON
NEATEBHOCTH U JKM3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAH pEIIeHUs MpoOJeMbl ¢  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATNIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNiaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYyIULUU B
pa3HbBIX O0JAaCTAX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh  HABBIKAMU  [MO3HABATEIbHOMW  peQuieKCMM Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHM, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0 U APYTHUX:

OPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS COJEPKAHHMS Y4EeOHOrOo mpeameTa
«buonorusiy Ha yrayOaE€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecleueHUe
npoduapHOro  o0yueHus:  oOydaronuxcss — Owosorm. OHM  BKIJIIOYAIOT:
cnenuduyueckue g OMOJIOTUM HAayYHbIE 3HAHMS, YMEHHS M CLIOCOOBI IEUCTBUM 1O
OCBOCHHIO, HHTEPIIPETAIIMN U MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TIO
MOJTYYCHHUIO HOBBIX 3HAHUWA W MX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHbIX KWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynapTaTbl MPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buosnorus» B 10
KJaacce OIDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHWK O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NMO3HAHWM  3aKOHOB  MPUPOJBI UM  pEIIEHUH MpoOJeM  palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS, O BKJIQJE€ POCCUICKUX W 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAramlye OUOJOTMYECKUEe TEPMUHBI M TOHSTHS (PKU3HB, KJIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CAMOPEryJslusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUHU
(knetounas teopus T. lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o0 meHTpax
MHOTO00pa3usi U MPOUCXOXKIEHUS  KYJIbTYPHBIX  pAacTE€HUU),  3aKOHbI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACILEIJIEHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBaHuss [. MeHgenss, TOMOJIOTUYECKHX PSAIOB B
HACJIEICTBEHHOU U3MEHUYMBOCTH H. . Basuiona), MPUHLMIIBI
(KOMITJIEMEHTapPHOCTH )

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACTATH CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIE
OakTepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (META0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUMOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, TaMeToreHes3a, YMOpHOreHes3a, MoCTAIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXKEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTEeHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHAMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJOBEKa M UX
GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STanaMmu
oOMeHa BEIIECTB, 3TallaMy KJIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TamaMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

yYMEHUE BBISBIATH OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, ’KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE pemaTtbh OMOJOTHYECKUE 3a1a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEX[y UCCIIEAYEMBbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SBICHUSIMH, J€TIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOAThH
npaBuJia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAIbHBIMU
cpenctBaMu, (GOpMyIUpys Ieflb HCCIeNOBaHUS, aHAIU3HPOBATh IOJyYEHHBIC
pe3ybTaThl U ANaTh BBIBOJBL;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATh  IMOJyYEeHHbIE  pe3yjbTaThl Ha  yYEHHUYECKUX

KOH(pEpEeHLIUSAX;
YMEHHE OIICHMBATh AITHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
ob0mactu  Ouomoruu W MeAMUMHBI  (KJIOHUPOBaHHE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiiedt mpodeccrnoHalbHOMI
NEATETLHOCTH B O0JACTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJOTHUH, BETEPUHAPHH,
CEIBCKOTO XO3SIMCTBA, MUINEBOW MPOMBIIINICHHOCTH, YIIIYOJISATh MMO3HABATEIbHBIN
MHTEpEC, HAIIPaBJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOJDKEHHE OMOJIOTMUYECKOro 00pa3oBaHUs B OpPraHM3alUsAX CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00Opa30BaHMUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOTO mpeamera «buomorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPHUPOJLI U PEHICHUU SKOJOTHYECKHX
npobyieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOTO
IPUPOAOTIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
00I11IeCTBY, YEJIOBEKY, O BKJIaJle POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHHUE BIAJIETh CUCTEMOW OMOJIOTMYECKMX 3HAHWMA, KOTOpas BKIIOYAET
ompezeNeHuss W TMOHHUMAaHHE CYIHOCTH OCHOBOMOJAralmux OHOJOTHYECKIX
TEPMUHOB M TOHATHUH (B, 3KOocHUCTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(aBomronioHHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHUS IBOJIIOIUH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boatounu, B.M. Bepnaackoro — o
onocdepe), 3akonbl (reHeTHueckoro paBHoBecusi J[x. Xapmu m B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma HO. JluOuxa,
AKOJIOTMYECKON THpaMubl JHEPTruM), rumnotre3bl (rumoteza «vupa PHK» V.
['unbepra);

yMEHUE  BJIQJ€Th  OCHOBHBIMHM  METOJaMM  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEMBIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOoco0aMy BBISBICHUS U
OIICHKH aHTPOTIOT'€HHBIX U3MEHEHHUI B MPUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIC TMPU3HAKU: BHJOB, OHOTCOIICEHO30B,
IPKOCUCTEM H Omochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJIJIOTIaTPUUECKOTO U CUMIIATPUIECKOTO
BUJI000pa30BaHuUsl, BAUSHUS ABMKYIIUX CHJI SBOJIOUUUA HA TreHO(MOHI MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUsl, Yepel0BaHUsl HAMpaBIICHUN
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY NPOLECCAMH 3BOJIIOIUH,
JBIDKYIIMMH CHJIaMUA aHTPOTIOT€HEe3a, KOMIIOHEHTAMHU PAa3JIMYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTEIbHbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpele OoOWTaHus, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3ed  OpPraHu3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB pPa3HBIX
CUCTEeMATHUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB M CPEIbI OOMTaHMs, €TMHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXPaHEHUs MHOrooOpasus BUIOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECCTRA,;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBISABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKLy MCCIIEyeMbIMU OMOJIOTUYECKIMH MPOIIECCAMU U SIBJICHUSIMH, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBITMOJTHATh JIA0OpATOpHBIC W MpaKTUYecKue paboThl, COOII0IATH
npaBuiia npu padoTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OSKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOpMYNIHPYS Ielb HKCCICNOBaHUS, aHAIM3HPOBATh MOTyYEHHBIC
PE3yNBTATHI U ICNIaTh BHIBOBI;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIEOBATEILCKON PabOTe MO OMOJIOTHH,
DKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPENCTABIATh  TOJYYEHHBIC  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(EPEHITUSAX;

yYMEHUE OIEHWBATh TUMOTE3bI M TEOPHH O MPOUCXOXKICHUH KU3HU, YEJIOBEKa
¥ YEIIOBEYECKUX pac, O MPUUIMHAX, MOCICACTBUSIX U CHOCO0aX MPEeAOTBpAIICHUS
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHanbHOM
JeSITEIIbHOCTH B 00J71aCTH OMOJIOTHH, YKOJIOTUH, TPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHUH, CEILCKOTO XO3AWCTBA, MHUIIEBON
MPOMBITIUICHHOCTH, YTIYyOJIATh TO3HABATEILHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  TpodeccCMd W TPOJOHKCHHE
OMOJIOTHYECKOT0 00pa30BaHWs B OpraHHU3AIUAX CPEIHETO Mpo(hecCHOHATBHOTO U
BBICIIIETO 0Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoimuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u JJeKTpoHHbIE (HU(POBHIE)
Kontpoabnbie IIpakTuueckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
1 buonorus kak Hayka 1
11.pdf
) JKuBble cucTeMbl 1 X ) https://Ibz.ru/metodist/iumk/biology/files/fcior10-
HA3Y4YECHHE 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
3 buonorus knerku 2 0.5
11.pdf
4 XuMHueckas opraHu3anus 10 1 1 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
KJIETKH 11.pdf
5 C yHK I ] 1 ) https://Ibz.ru/metodist/iumk/biology/files/fcior10-
TPOEHUE U (PYHKLINH KIIETKU 11.odf
OOmMmeH BelecTB u o . .
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
6 MPEBPAILIEHUE YHEPTUU B 9 1 1
11.pdf
KJIETKE
7 Hacnencreennas nadpopmarus 9 1 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
U peanmu3anus e€ B KIeTKe ' 11.pdf
N https://Ibz.ru/metodist/iumk/biology/files/fcior10-
8 JKu3HEHHBIN UK KIIETKU 6 1
11.pdf
9 Crtpoenue u GyHKIUA 17 1 15 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
OpraHU3MOB ’ 11.pdf
10 Pa3zmHoxeHue u pa3Butue ] 1 15 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
OpraHu3MOB ' 11.pdf
11 ['eneruka — Hayka o 2 0.5 https://1bz.ru/metodist/iumk/biology/files/fcior10-




HaCJICACTBCHHOCTH U
HU3MEHYUBOCTH OPraHN3MOB

11.pdf

12 3aKOHOMEPHOCTHU 10 1 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
HAacCJIEJICTBEHHOCTHU 11.pdf
13 3aKOHOMEPHOCTH 6 1 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
N3MEHYHBOCTU 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
14 I'enernka degoBeka 3 0.5
11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
15 Cenexkuusi OpraHu3MOB 4 1
11.pdf
16 Bbuorexuonorusa u 4 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
CUHTETHYECKAs] OMOJIOTUS 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
17 Pe3epBHOE Bpems 1
11.pdf
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U JJeKTpoHHbIE (HU(POBHIE)
Kontpoabnbie IIpakTuueckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 MuxkposBomntonus u eé 14 1 ) https://1bz.ru/metodist/iumk/biology/files/fcior10-
pe3yiibTaThl 11.pdf
3apoKICHUE U Pa3BUTHE o ) )
https://Ibz.ru/metodist/iumk/biology/files/fcior1 0-
2 3BOJIOIIMOHHEIX 4
. 11.pdf
MpeJICTaBICHUN B OMOJIOTUU
3 MaxkpoaBostonus u eé 6 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
pe3yabTaThl 11.pdf
4 [IpoucxoxneHue u pasBUTHE 15 1 15 https://1bz.ru/metodist/iumk/biology/files/fcior10-
JKU3HU Ha 3emJie ' 11.pdf
5 [IpoucxoxaeHue yenoBeka — 10 1 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
aHTPONOTEHE3 11.pdf
DKOJIOTHS] — HayKa O
B3aUMOOTHOIIEHUAX o , ,
https://Ibz.ru/metodist/iumk/biology/files/fcior1 0-
6 OpraHu3MOB U 3 0.5
11.pdf
HaJOpPraHU3MEHHBIX CUCTEM C
OKpY>Karolleu cpenou
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
7 Opranusmel U cpeia 0OUTaHus 9 1 1.5
11.pdf
. https://Ibz.ru/metodist/iumk/biology/files/fcior10-
8 DKOJIOTHS BUJIOB U MOIYJISLINI 9 0.5
11.pdf
DKOJI0THUsl COOOIIECTB. https://Ibz.ru/metodist/iumk/biology/files/fcior10-
9 12 1 0.5
DKOJIOTHYECKHE CUCTEMBI 11.pdf
10 buocdepa — rmobanpHas 6 https://Ibz.ru/metodist/iumk/biology/files/fcior10-




OKOCUCTEMA

11.pdf

https://Ibz.ru/metodist/iumk/biology/files/fcior10-

11 YenoBek u OKpyKarolas cpena 6 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
12 PesepBHOe Bpemst 8
11.pdf
OBULIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

KoanuecTBO 4acoB

Ne JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabn  IIpakTuyeck
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
ble padoTbl  He padoThI
1 buosorus kak KOMIUIEKCHAasI HAyKa U Kak 1 https://Ibz.ru/metodist/iumk/biology/files/fcior
9acTh COBPEMEHHOTO 00IIeCTBa 10-11.pdf
N https://Ibz.ru/metodist/iumk/biology/files/fcior
2 KuBbIe cucTeMBbI U UX CBOMCTBA 1
10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
3 YpoBHEBas opraHu3anus >KUBbIX CUCTEM 1
10-11.pdf
4 Hctopust OTKpBITHS U U3YyUEHHS KIIETKH. 1 https://Ibz.ru/metodist/iumk/biology/files/fcior
Knerounas Teopus 10-11.pdf
MeTo1bl MOJIEKYISIPHOM U KJIIETOYHOM
ouonoruu. [IpakTrueckas padota
5 «M3ydeHne MeTOI0B KJIETOYHON OMOJIOTHH 1 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
(xpomatorpadus, anexrTpodopes, ) 10-11.pdf
muddepeHIranTbHOe HEHTPUPYTHPOBAHUE,
[TLP)»
N https://Ibz.ru/metodist/iumk/biology/files/fcior
6 XUMHUYECKUN COCTAB KIETKU 1
10-11.pdf
7 MuHepanbHbIE BEIIECTBA KIETKH, UX 1 https://1bz.ru/metodist/iumk/biology/files/fcior
Ouosiornyeckas poJsb 10-11.pdf
Opranuueckuie BelecTBa KJIeTKH —
8 oenku. JlabopaTopHast pabota 1 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
«OO6Hapy)eHHe OSIKOB C MTOMOIIBIO ' 10-11.pdf
KaueCTBEHHBIX PEAKLIAI)
9 CgoiicTBa, knaccudukarus U GyHKIIUHA 1 https://Ibz.ru/metodist/iumk/biology/files/fcior




0EJIKOB

10-11.pdf

OpFaHI/I‘IeCKI/Ie B€IICCTBA KJICTKHU —

https://Ibz.ru/metodist/iumk/biology/files/fcior

10
YIJIE€BOBI 10-11.pdf
1 Opranuyeckue BelecTBa KIeTKH — https://Ibz.ru/metodist/iumk/biology/files/fcior
JIATIAIBI 10-11.pdf
Hyxneunossie kucnotsl. JJHK u PHK.
12 JlaGopatopnas pabora «/ccnenoBanue 0.5 https:/Ibz.ru/metodist/iumk/biology/files/fcior
HYKJICHHOBBIX KHCJIOT, BBIJICIICHHBIX W3 ' 10-11.pdf
KJIETOK Pa3JINYHbIX OPraHU3MOBY
13 Crpoenue u pyukiun ATO. [Ipyrue https://Ibz.ru/metodist/iumk/biology/files/fcior
nHykneosunrpudocdars (HTD) 10-11.pdf
Cexsenuponanue JJHK. MeTtoapl o ) )
https://Ibz.ru/metodist/iumk/biology/files/fcior
14 T€HOMHUKH, TPAHCKPUIITOMUKH,
10-11.pdf
MIPOTEOMUKHU
15 M - https://Ibz.ru/metodist/iumk/biology/files/fcior
€TO/Ibl CTPYKTYPHOU OuoiIoruu L0-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
16 Tunsl knetok. [IpokapuoTuueckas KieTka
10-11.pdf
CtpoeHne 3yKapuoTHYECKOM KIIETKHU. o ) )
. https://Ibz.ru/metodist/iumk/biology/files/fcior
17 [TpakTuyeckas padora «M3ydyeHue cBOicCTB 0.5
. 10-11.pdf
KJICTOYHON MeMOpaHbI»
N https://Ibz.ru/metodist/iumk/biology/files/fcior
18 IloBepXHOCTHBIN anmnapar KIeTKU
10-11.pdf
OnHomMeMOpaHHBIE OPraHOUIBI KIETKH.
19 [TpakTuueckas pabora «13yueHue 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
JIBHDKCHUS [IATOILTa3MbI B PACTUTEIBHBIX ) 10-11.pdf
KJIETKaxX»
20 I1oyaBTOHOMHBIE OPraHOUIBI KIIETKHU: 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior

MUTOXOHJIPHUH, IIacTu el JlabopaTopHas

10-11.pdf




pabota «VccnenoBaHue mia3Moim3a u
JICTIIIa3MOJIN3a B PACTUTENIBHBIX KICTKAX)

https://Ibz.ru/metodist/iumk/biology/files/fcior

21 HememOpaHHbIe OpraHOU bl KJIETKH 1011 pdf
2 C dbyHK https://Ibz.ru/metodist/iumk/biology/files/fcior
TpOeHUE U PYHKIINH sIpa L0-11.odf
CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
3 sykapuort. JlabopaTopHas pabora 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
«M3yueHune cTpOCHUS KIETOK Pa3InIHBIX ) 10-11.pdf
OpPraHU3MOB»
ACCUMUIISINS ¥ TUCCUMIISAIIAS — J[BE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa
24 BemecTB. JlabopaTopHas pabora https://Ibz.ru/metodist/iumk/biology/files/fcior
«M3yueHne KaTATMTHIECKOW aKTHBHOCTH 10-11.pdf
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTaasbl)»
DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas o ] )
75 aGoTa «I3yueHne hepMEHTATHBHOTO 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
P v P ' 10-11.pdf
pacilerieHust epoKcuaa BoJopoa B
PaCTUTETBHBIX U )KUBOTHBIX KJIETKaX»
https://Ibz.ru/metodist/iumk/biology/files/fcior
26 benku-akTHBAaTOPBI U OENKU-UHTHOUTOPBI
10-11.pdf
. https://Ibz.ru/metodist/iumk/biology/files/fcior
27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB
10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
28 DOTOCUHTE3
10-11.pdf
XemocunTes. JJaboparopnas pabota - . .
https://Ibz.ru/metodist/iumk/biology/files/fcior
29 «CpaBHeHue nporieccoB (poTocuHTE3a U 0.5

XEMOCHHTE3a»

10-11.pdf




AHa’poOHBIC OpraHu3MbL. Busl
opoxenusi. JlaboparopHas pabora

https://Ibz.ru/metodist/iumk/biology/files/fcior

30
«CpaBHEHHE TTPOIIECCOB OPOKECHHS 1 10-11.pdf
JIBIXAHU S
31 AdpoOHBIE OpraHnu3Mbl. DTaIbl https://Ibz.ru/metodist/iumk/biology/files/fcior
SHEPreTHYECKOro OOMeHa 10-11.pdf
€] 0
HEPTH MENDPAHHOTO Tpaltierta https://Ibz.ru/metodist/iumk/biology/files/fcior
32 npoTtoHoB. Cunte3 AT®: paborta
. 10-11.pdf
npoToHHON AT®-cuHTa3bI
https://Ibz.ru/metodist/iumk/biology/files/fcior
33 Peakuuu MaTpuuHOro cUHTE3a
10-11.pdf
TpaHckpuIuus — MaTpUYHBIN CUHTE3 https://1bz.ru/metodist/iumk/biology/files/fcior
34
PHK 10-11.pdf
. https://Ibz.ru/metodist/iumk/biology/files/fcior
35 Tpaucnanus u e€ stansbl
10-11.pdf
16 KomupoBanue amunokuciot. Ponb https://Ibz.ru/metodist/iumk/biology/files/fcior
prubocoM B OMoCcHHTE3€e OeKa 10-11.pdf
37 Opranuzanus reHoma y mpokapuor u https://Ibz.ru/metodist/iumk/biology/files/fcior
3YKapUuoT 10-11.pdf
33 MounekyIsapHbIE MEXAHU3MBI KCIIPECCUN https://Ibz.ru/metodist/iumk/biology/files/fcior
I€HOB y 3yKapuoT 10-11.pdf
Bupycel — BHeki1eToOuHbIE (DOPMBI KUZHU
MPYCEI — BHEKIETOHEE (P https:/Ibzru/metodist/iumk/biology/files/fcior
39 1 o0JMraTHBIC Mapas3uThl. [IpakTuyeckas 0.5
10-11.pdf
pabota «Cozianue MOJeNu BUpyca»
40 Bupychsle 3a0051eBaHMs YelloBeKa, https://1bz.ru/metodist/iumk/biology/files/fcior
YKUBOTHBIX, PACTCHHI 10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
41 HanorexHomornu B OMOJIOrMY U MEIULINHE
10-11.pdf
42 JKU3HEeHHEBIN IUKI KIETKA https://Ibz.ru/metodist/iumk/biology/files/fcior




10-11.pdf

https://Ibz.ru/metodist/iumk/biology/files/fcior

43 Matpuunslii cunte3 JJHK 10-11 pdf
Xpomocomsl. JTaboparopHas pabota o . .
https://Ibz.ru/metodist/iumk/biology/files/fcior
44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5
10-11.pdf
MUKpOIIpenapaTax»
https://Ibz.ru/metodist/iumk/biology/files/fcior
45 JleneHnne KIeTKu — MUTO3
10-11.pdf
Tunsl kneTok. KaprokrnHe3 u IUTOKUHES.
46 Jlaboparopnas padota «HaGmronenue 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa ) 10-11.pdf
(Ha TOTOBBIX MUKpOITpENapaTax)»
https://Ibz.ru/metodist/iumk/biology/files/fcior
47 Perymnsuus >KM3HEHHOTO LIMKJIA KIIETOK
10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
48 Opranusm Kak eIMHOE 11eJI0€
10-11.pdf
49 Txanu pacrenuii. JlabopaTopHas padora 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
«M3yueHne TKaHel pacTEHUI» ) 10-11.pdf
TkaHu )XKUBOTHEBIX U YEJIOBEKA. L . .
50 TaGobatonias pabora «VsvaeHne Tkameli 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
patopras p i ' 10-11.pdf
SKUBOTHEIX»
Opransl. CucTeMbl OpraHoB. o . .
51 a6 6 I 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
abopaTtopHas pabora «3yyeHnue . 10-11.pdf
OpraHoOB I[BETKOBOT'O PACTEHUS I
https://Ibz.ru/metodist/iumk/biology/files/fcior
52 Omnopa Tena opraHu3MoB
10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
53 JIBuxKEeHNE OpraHu3MOB
10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
54 [IuTanue opraHu3mMoB

10-11.pdf




ITuTanue MO3BOHOYHBIX JKHBOTHBIX.

https://Ibz.ru/metodist/iumk/biology/files/fcior

55
[TumeBapuTenbHas CHCTEMA YEI0BEKa 10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
56 JlpIxaHve opraHusMoB
10-11.pdf
57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U https://Ibz.ru/metodist/iumk/biology/files/fcior
YeJIOBEKA 10-11.pdf
53 TPAHCIODT BELLECTE Y ODIAHIEMOR https://Ibz.ru/metodist/iumk/biology/files/fcior
PAFCHIOPT BEIIECTB ¥ Op 10-11.pdf
59 KpoBeHocHas cuctema o3BOHOUHBIX https://1bz.ru/metodist/iumk/biology/files/fcior
JKUBOTHBIX 1 YEJIOBEKA 10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
60 Brinenenue y opranusmos
10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
61 3anuTa y OpraHu3MoB
10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
62 NmmyHHas cucteMa yenoBeka
10-11.pdf
63 PaznpaxumocTts u perynsiuus y https://Ibz.ru/metodist/iumk/biology/files/fcior
OPTaHU3MOB 10-11.pdf
64 I'ymopasibHast peryJisinys U 3HI0KpUHHAS https://Ibz.ru/metodist/iumk/biology/files/fcior
CUCTEMA JKUBOTHBIX Y YEJIOBEKA 10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
65 @DopMBbI Pa3MHOKEHUSI OPIraHU3MOB
10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
66 ITonoBoe pa3MHOKEHNE
10-11.pdf
. https://Ibz.ru/metodist/iumk/biology/files/fcior
67 Meiio3
10-11.pdf
I"ameTorenes. OOpazoBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlaGopaTropHas padoTa 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior

«M3ydeHne cTpOeHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

10-11.pdf




WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB

https://Ibz.ru/metodist/iumk/biology/files/fcior

69
— OHTOI'€HE3 10-11.pdf
70 3akiagKa OpraHoOB U TKaHEH U3 https://Ibz.ru/metodist/iumk/biology/files/fcior
3apOJIBIIIEBBIX JIUCTKOB 10-11.pdf
Poct u pasBuTHE KUBOTHBIX.
71 JlabopartopHnast pabota «BrisiBieHne 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
IIPU3HAKOB CXOJCTBA 3apOAbIILIEH ’ 10-11.pdf
MMO3BOHOYHBIX KUBOTHBIX)»
PazmHoOxeHUE 1 pa3BUTHE PACTCHUM. o ) )
7 TaGopaTopHas pabora «CThOCHIE OPIAHO 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
patopHas padora «Ctp HI‘/JI praHoB . 1011 pdf
Pa3MHOKEHHUSI BBICILIUX PACTCHUI
7 Hcropust CTaHOBIICHHS U pa3BUTHUSA https://1bz.ru/metodist/iumk/biology/files/fcior
TEHETUKHU KaK HaAyKu 10-11.pdf
OCHOBHBIE MOHSTHUS U CUMBOJIBI TEHETHKHU. . . .
74 a6 6 I o A 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
abopaTtopHas padora «lpo3o I/mav a . 1011 pdf
O00BEKT TEHETUYECKUX UCCIICIOBAaHUIN
3aKOHOMEPHOCTH HACIEAOBaHUS
MPU3HAKOB. MOHOTHOpUTHOE o ) )
https://Ibz.ru/metodist/iumk/biology/files/fcior
75 ckpemuBanue. [Ipaktuueckas pabora 0.5
10-11.pdf
"N3yuenue pe3yabTaToB MOHOTHOPHIHOTO
CKpeUIMBaHus y Apo30duinr"
76 [luTonornyeckre OCHOBHI https://Ibz.ru/metodist/iumk/biology/files/fcior
MOHOTHOPHUAHOTO CKpPEIINBAHUS 10-11.pdf
77 AHaJIM3HUPYIOIIIEe CKPEIMBaHUE. https://Ibz.ru/metodist/iumk/biology/files/fcior
Henonnoe nomuaupoBanue 10-11.pdf
JuruOpumHoe cKpeuuBaHue.
73 [TpakTuueckas pabora «13y4yeHue 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior

PE3YyJIbTAaTOB I[I/IFI/I6pI/II[HOI‘O CKpCIIUBaHUA
y Ap030(hUITBI»

10-11.pdf




[{uTomornyeckue OCHOBBI JUTUOPHUTHOTO

https://Ibz.ru/metodist/iumk/biology/files/fcior

79
CKpENIMBaHUS 10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
80 CuenneHHoe HaclieIOBaHUE TTPU3HAKOB
10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
81 XpOMOCOMHas TEOpUsl HACJIEACTBEHHOCTU
10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
82 I'eneTnka moaa
10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
83 I'enoTH Kak LIEJIOCTHASA CUCTEMA
10-11.pdf
24 ['eneTnyeckunii KOHTPOJIb PA3BUTHS https://Ibz.ru/metodist/iumk/biology/files/fcior
pacTeHHMIA, )KUBOTHBIX U YeJIOBEKa 10-11.pdf
25 N3MeHunBOCTh NMpU3HAKOB. Buibl https://Ibz.ru/metodist/iumk/biology/files/fcior
H3MEHYUBOCTH 10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
86 MoaudukanmoHHas ”3MEHYUBOCTh
10-11.pdf
BapuanyoHHblii psan v BapraldoOHHAast
kpuBas. JJaboparopHas padoTa
27 «MccnenoBanre 3aKOHOMEPHOCTEN 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
MOANGUKAITMOHHOW U3MEHYHBOCTH. ) 10-11.pdf
ITocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»
28 I'emoTunmyeckas HN3MEHUYNBOCTb. https://Ibz.ru/metodist/iumk/biology/files/fcior
KoMOunHaTnBHAS U3MEHYHUBOCTE 10-11.pdf
MyrTaimonHasi U3SMEHUUBOCTb.
29 [TpakTrueckas padota «MyTauu y 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
Jipo30¢uiIsl (Ha TOTOBBIX ) 10-11.pdf
MHUKpOIIpenaparax)»
90 3aKOHOMEPHOCTU MYTAllMOHHOTO https://Ibz.ru/metodist/iumk/biology/files/fcior

rnmpomnecca. ONUreHeTHKA U SITUTCHOMUKA

10-11.pdf




I'eneruka yenoseka. [IpakTudeckast pabora

https://Ibz.ru/metodist/iumk/biology/files/fcior

91 0.5
«CocTraBjeHUE B aHAIH3 POJIOCITIOBHOMN 10-11.pdf
. https://Ibz.ru/metodist/iumk/biology/files/fcior
92 MeToapl MEIUIIMHCKON T€HETUKH
10-11.pdf
3HaueHne MeIUITNHCKON TeHETUKHU B o ) )
https://Ibz.ru/metodist/iumk/biology/files/fcior
93 MPEIOTBPALICHUH U JICUCHU U
. 10-11.pdf
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa
OCHOBHBIC TTIOHSTHS CEJICKIIUH.
94 Jlabopartopnast pabora «/3yuenue copToB 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
KYJbTYPHBIX PACTEHUI U MOPOJ JOMAIITHUX ) 10-11.pdf
JKMBOTHBIX )
MeTo/IbI CeNeKITMOHHON paOoTHI. o ) )
95 a6 6 1 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior
aboparopHas padoTa « 3yzleHHe . 1011 odf
METO/IOB CEJICKIIUHN PACTECHUI
JlocTrKeHus ceneKuun pacTeHU U o . .
https://Ibz.ru/metodist/iumk/biology/files/fcior
96 *KUBOTHBIX. [IpakTHueckas pabora
. 10-11.pdf
«IIpuBUBKa pacTeHUI»
97 CoxpaHeHue, U3y4eHre U UCII0JIb30BAHUE https://Ibz.ru/metodist/iumk/biology/files/fcior
FeHETUYECKHUX PECYPCOB 10-11.pdf
buoTexHonorus kak Hayka U OTpacib o ) )
https://Ibz.ru/metodist/iumk/biology/files/fcior
98 npon3BojcTBa. [IpakTuueckas pabora 0.5
10-11.pdf
«M3ydeHne 00bEKTOB OMOTEXHOJIOTHUI
99 OcHOBHbBIE HaNPABJICHUS] CHHTETUYECKOM https://Ibz.ru/metodist/iumk/biology/files/fcior
ouoaoruu 10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
100 XpOMOCOMHAs M TeHHAs HHKEHEPHUS
10-11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior
101 MegunuHcKre OMOTEXHOIOTHI
10-11.pdf
102 PesepsHblii ypok. [IoBTOpeHue,
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102 0 13.5
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https://Ibz.ru/metodist/iumk/biology/files/fcior10-
1 OpomonnonHas Teopust Y. lapuna 1
11.pdf
) JBYKyIIMe CUIIbI 3BOJIIOIUHA BUIOB 110 Y. 1 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
HapBuny 11.pdf
3 Bopr0a 3a cymecTBoBaHUE, €CTECTBEHHBII 1 https://1bz.ru/metodist/iumk/biology/files/fcior10-
Y UCKYCCTBEHHBII 0TOOP 11.pdf
4 @opMHUpPOBAaHUE CUHTETUYECKON TEOPUH 1 https://1bz.ru/metodist/iumk/biology/files/fcior10-
SBOJIIOLUHA 11.pdf
5 DTarnbl 3BOJIIOIIMOHHOTO MPOIIecca: 1 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
MUKPOIBOIIOLNSA U MAKPOIBOJIIOLIUS 11.pdf
6 [TonynAnus — 3yeMeHTapHas €IUHUALIA 1 https://1bz.ru/metodist/iumk/biology/files/fcior10-
IBOJIIOIINN 11.pdf
3aKOH reHETHYECKOro paBHoBecus JIx.
. Xapnau, B. BaiinGepra. Jlaboparopras 1 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
pabota «BpIsBICHNE H3MEHUUBOCTH Y ' 11.pdf
oco0eil 0HOTO BHIa»




https://Ibz.ru/metodist/iumk/biology/files/fcior10-

8 DneMeHTapHbIe (PaKTOPHI IBOITIOLHNU 11.pdf
9 Dddext ocnoBarens. Ipdext https://Ibz.ru/metodist/iumk/biology/files/fcior10-
OYTBIIOYHOTO TOPJIBIIITKA 11.pdf
10 Murpauuu. M3o0aumumn nomyssiuii: https://Ibz.ru/metodist/iumk/biology/files/fcior10-
reorpaduyeckas, OnoJorundecKas 11.pdf
11 EctecTBeHHBII 0TOOpP — HAMPaBISIONTII https://Ibz.ru/metodist/iumk/biology/files/fcior10-
(hakTOp IBOIOIUHN 11.pdf
. https://Ibz.ru/metodist/iumk/biology/files/fcior10-
12 [TonoBoii oTO60Op
11.pdf
[Iprcnoco0aeHHOCTh OPraHU3MOB KaK
pe3yNbTaT MUKPOIBOIIOIHH. oo , ,
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
13 Jlaboparopnast padota «3yuenue 0.5 11pdf
apoMop(h030B ¥ HIUOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)
[Tpumeps! mpucrocoOaeHu y
OpPraHU3MOB: MOP(OJIOTUUECKHE,
14 ¢dbuzmomornueckue, OMOXMMUIECKUE, 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
noBeieHueckue. JlabopaTopHas padora ' 11.pdf
«[IpucnocobneHus: OpraHu3MOB 1 UX
OTHOCHTEIbHAS [EIeCO00Pa3HOCTh)
Bz, ero kpitepiit 1 CTPYKTypa. https://Ibz.rw/metodist/iumk/biology/files/fcior10-
15 Jlaboparopnast pabota «CpaBHEHUE BUIOB 0.5 11pdf
0 MOP(OJIOTUIECKOMY KPUTEPHUIO»
16 Crpykrypa BUza https://Ibz.ru/metodist/iumk/biology/files/fcior10-
11.pdf
17 Bunoo6pa3oBanue Kak pe3yibTar https://Ibz.ru/metodist/iumk/biology/files/fcior10-
MHKPOIBOIIOLUU 1l.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
18 CBs13b MUKPO?BOJIIOIIMH U 31THIEMHOJIOTUN

11.pdf




Makpossontouus. [laneontonornueckue

https://Ibz.ru/metodist/iumk/biology/files/fcior10-

19
METO/Ibl U3YUYEHUS DBOJIOLIUU 11.pdf
20 buoreorpapuieckne MeToabl U3y4EeHUS https://1bz.ru/metodist/iumk/biology/files/fcior10-
SBOJIIOLUHU 11.pdf
OMOpPHOIOTHYECKHE U CPAaBHUTEIBHO- o , ,
71 b https://Ibz.ru/metodist/iumk/biology/files/fcior10-
MOP(OJIOrMYECKUE METOIbI U3YUEHUS 11odf
3BOJIIOLUA P&
MonekynsapHO-reHeTUYECKHE, o , ,
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
22 OMOXMMHYECKHE U MaTeMaTU4eCKue
11.pdf
METO/bI U3yUYEHUS IBOITIOLHN
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
23 OO6mre 3aKOHOMEPHOCTH BOJTIOINH
11.pdf
24 AnantuBHas paauanus. HepaBHoMepHOCTb https://Ibz.ru/metodist/iumk/biology/files/fcior10-
TEMIIOB 3BOJIFOLIUU 11.pdf
75 HayuHnble runoTe3sl NpoucX0kKACHUS https://Ibz.ru/metodist/iumk/biology/files/fcior10-
YKU3HU Ha 3emie 11.pdf
26 JloHay4HBbI€e IPEICTaBICHUS O 3apOKICHUN https://1bz.ru/metodist/iumk/biology/files/fcior10-
JKU3HHA 11.pdf
7 OCHOBHBIE 3Tanbl HEOPraHUYECKOU https://Ibz.ru/metodist/iumk/biology/files/fcior10-
SBOJIIOLUHA 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
28 I'unoTe3bl 3apoKIeHUs KU3HU
11.pdf
HcTopus 3eMau 1 METOAIBI €€ N3YUEHHUS.
29 Jlaboparopnas pabota «/3ydenue u 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
OIMCAaHNE UCKOMAEMBIX OCTAaTKOB APEBHUX ' 11.pdf
OpraHUu3MOB»
30 HauanpHble 3Tansl OpraHnyeckom https://Ibz.ru/metodist/iumk/biology/files/fcior10-
SBOJIIOLUHA 11.pdf
31 DBOJIIOLIHS DYKAPUOT https://1bz.ru/metodist/iumk/biology/files/fcior10-




11.pdf

OCHOBHBIE 3Tarbl HBOJIIOIUN
pacturensHoro mupa. [Ipaktuyeckas

https://Ibz.ru/metodist/iumk/biology/files/fcior10-

32 pabora «3yuenue ocobeHHOCTEH 05 11.pdf
CTPOEHHUSI pPACTEHUH Pa3HBIX OTIEIOBY
33 OCHOBHBIE 3Talbl YBOJIOINH YKUBOTHOTO https://Ibz.ru/metodist/iumk/biology/files/fcior10-
MHpa 11.pdf
IBOFOLHL XUBOTHEX. HpaKTHq?CKaH https://Ibz.ru/metodist/iumk/biology/files/fcior10-
34 pabota «3ydeHne ocoOeHHOCTEH 0.5 11.pdf
CTPOEHUS TO3BOHOYHBIX KUBOTHBIX)»
15 PazBuTue xu3Hu Ha 3emJie 1o Hpam U https://Ibz.ru/metodist/iumk/biology/files/fcior10-
epuoaam 11.pdf
36 MaccoBble BBIMUPaHUSI — 3KOJIOTUYECKUE https://Ibz.ru/metodist/iumk/biology/files/fcior10-
KPU3UCHI MPOILIOTO 11.pdf
37 CoBpeMeHHbIN HKOJTOTUYECKUN KPU3UC, https://Ibz.ru/metodist/iumk/biology/files/fcior10-
€ro 0COOEHHOCTH 11.pdf
13 CoBpemeHHas cucTeMa OpraHu4ecKoro https://Ibz.ru/metodist/iumk/biology/files/fcior10-
MPOIILIIOTO 11.pdf
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI https://Ibz.ru/metodist/iumk/biology/files/fcior10-
OPTaHU3MOB 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior1 0-
40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKE
11.pdf
A1 PazButue npenacraBieHuii o https://Ibz.ru/metodist/iumk/biology/files/fcior10-
MPOUCXO0XKICHUU YEJIOBEKA 11.pdf
Mecto yenoBeka B cUCTEME
OpraHieckoro Mipa. Jlabopatopias https://Ibz.rw/metodist/iumk/biology/files/feior10-
42 pabora «3yueHue ocobeHHOCTEH 0.5

CTPOCHUSA CKEJICTA YCJIOBCKA, CBSA3aHHBIX C
MMPAMOXOXKIACHUEM)

11.pdf




https://Ibz.ru/metodist/iumk/biology/files/fcior10-

43 JBHKyIIME CUIIBI aHTPOIIOT€HE3a 11odf
44 CooTtHo1leHrne OMOIOrHUECKUX U https://Ibz.ru/metodist/iumk/biology/files/fcior1 0-
COIIMAJBHBIX (PAKTOPOB B aHTPOIIOTEHE3E 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
45 OCHOBHBIE CTaIUM AHTPOIIOTEHE3a
11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
46 ITanmeoreneTrka 1 majcorecHOMHUKA
11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKA
11.pdf
Yemoseueckue packl. IIpa ecKa
JIOBEHECKHE PACH. 1 ipaKTHieckad https://Ibz.rw/metodist/iumlk/biology/files/fcior 10-
48 pabota «3ydeHne 3KOIOrnIeCcKux 0.5
© 11.pdf
ajarTaniii 4eJI0BEKay
49 MexIuCIUUTITTIMHAPHBIE METOIbI https://Ibz.ru/metodist/iumk/biology/files/fcior10-
AHTPOTOJIOTHH 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fciorl0-
50 3apoKICHUE U Pa3BUTHUE SKOJIOTUHU
11.pdf
Merons! 3xonornu. JlaboparopHas padora
oAb PaTOpHai p https://Ibz.rw/metodist/iumlk/biology/files/fcior 10-
51 «M3yueHne MeTog0B IKOJTOTHIYECKHUX 0.5
N 11.pdf
HUCCIIEIOBAHUI
5 3HayeHNne YKOJIOTHYECKUX 3HAHUN I https://Ibz.ru/metodist/iumk/biology/files/fcior10-
qeJI0OBeKa 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
53 Dxonorundeckue GakTopbI
11.pdf
AbuoTtndeckue aktopbl. CBET Kak
54 skoJornueckuit pakrop. JlabopaTopHas 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
pabota «BpIsBIeHNE TPUCTIOCOOICHUI ’ 11.pdf
OpPraHU3MOB K BIIMSIHUIO CBETa»
55 AbGuoTtndeckue dakroprl. Temmeparypa 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior10-

KaK 9KOJIOTUYECKHHA (PaKTop.

11.pdf




Jlaboparopnas pabota «BrisiBieHme
MPUCTIOCOOICHUIT OPraHU3MOB K BIUSTHUIO
TEMIIEPATYPhI»

Abuornueckue GpakTopsl. BiaxkHoCTh Kak
sKosoruueckuit gpaxtop. JlaboparopHas

https://Ibz.ru/metodist/iumk/biology/files/fcior10-

56 0.5
pabota «AHATOMHYECKHE OCOOCHHOCTH 11.pdf
pacTeHU U3 pa3HbIX MECT OOUTAHUS
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
57 Cpensl 0OuTaHUsI OPraHU3MOB
11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
58 buonoruueckue puTMsl
11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
59 Kuznennbie GopMbl OpraHU3MOB
11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
60 buotnueckue dpakTops
11.pdf
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI o ) )
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
61 JUUTS CYIIECTBOBAHUSI OPTaHU3MOB B Cpesie
11.pdf
oOouTaHus
2 DKOJIOTHYECKUE XaPAKTEPUCTUKHI https://Ibz.ru/metodist/iumk/biology/files/fcior10-
MO YJISIITAN 11.pdf
OcHOBHBIE OKA3aTENU MOMYJISIUN: o ) )
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
63 YUCJICHHOCTb, IJIOTHOCTb, BO3PACTHAS U
11.pdf
MOJIOBAs CTPYKTypa
OCHOBHBIE TOKA3aTEIU MOMYJISINN: o ) )
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
64 POXKJ1a€MOCTh, IPUPOCT, TEMII POCTA,
11.pdf
CMEPTHOCTb, MUTpAlluU
65 I . y https://Ibz.ru/metodist/iumk/biology/files/fcior10-
0JIOTMYECKasi CTPYKTYypa NOMYJISUN 11.odf
. https://Ibz.ru/metodist/iumk/biology/files/fcior10-
66 JluHamMuKa nonyJisiiiuy U €€ peryisius

11.pdf




KpI/IBBIG pocTa YNCJICHHOCTU MOMYJIAIHUU.

https://Ibz.ru/metodist/iumk/biology/files/fcior10-

67
KpuBble BbIKUBaHUS 11.pdf
DKoJiIoryecKasi HuIla BUja. o . .
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
68 Jlaboparopnas pabota «IIpucrnocodnenus 0.5
. 11.pdf
CEMSIH paCTeHUH K PaCCEJICHUIO»
N https://Ibz.ru/metodist/iumk/biology/files/fcior10-
69 Bun xak cucrema nomnysisinui
11.pdf
70 3aKOHOMEPHOCTH MOBEJICHUS U MUT Al https://Ibz.ru/metodist/iumk/biology/files/fcior10-
JKUBOTHBIX 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior1 0-
71 Coo00111€cTBO OpraHu3MOB — OHOIICHO3
11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
72 DKocucTema Kak OTKpbITasi cUcTeEMa
11.pdf
7 KpyroBopot BewecTB 1 NOTOK SHEPTUH B https://1bz.ru/metodist/iumk/biology/files/fcior10-
3KOCUCTEME 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior1 0-
74 OCHOBHBIE IOKA3aTENN YIKOCUCTEMBI
11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
75 DKOJ0rM4ecKre MUpaMHuIbl
11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior1 0-
76 N3menenns cooOIecTB — CyKIIECCHHI
11.pdf
77 IIpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI https://1bz.ru/metodist/iumk/biology/files/fcior10-
03ep 1 peK. DKOCUCTEMbI MOpEil 1 OKEaHOB 11.pdf
73 [Ipupoaubie 3KOCUCTEMBI. DKOCUCTEMBI https://Ibz.ru/metodist/iumk/biology/files/fcior10-
TYHJIp, JIECOB, CTEIEH, MYyCThIHb 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior1 0-
79 AHTPOINOT€HHbIE SKOCUCTEMBI
11.pdf
20 Ypb6oskocucremsl. [IpakTrueckas pabora 0.5 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
«M3ydenue u onucaHue ypooIKOCUCTEMbI» ' 11.pdf
81 3akoHOMEpHOCTH (POpMUPOBAHUS https://Ibz.ru/metodist/iumk/biology/files/fcior10-
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11.pdf
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pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,

https://Ibz.ru/metodist/iumk/biology/files/fcior10-

82
OpPraHu3MEHHOM, IMONYIALUOHHOM U 11.pdf
ASKOCHCTEMHOM YPOBHSIX
23 buocdepa — olbmierutanerapHas 060104Ka https:/Ibz.ru/metodist/iumk/biology/files/fcior10-
3emun 11.pdf
https:/Ibz.ru/metodist/iumk/biology/files/fcior10-
84 Yuenue B. W. Bepuaackoro o 6uochepe PS.02. IAMEtoCISHL HOIOBYEIESEEOr
11.pdf
25 3aKOHOMEPHOCTHU CYILIECTBOBAHUS https://Ibz.ru/metodist/iumk/biology/files/fcior10-
ounochepsl 11.pdf
26 KpyroBopotsl BemecTs u https://Ibz.ru/metodist/iumk/biology/files/fcior10-
OMOTCOXMMHYECKHE ITUKITBI 11.pdf
27 3oHanbHOCTH Onochepsl. OCHOBHBIE https://Ibz.ru/metodist/iumk/biology/files/fcior10-
OMOMBI CyIIIH 11.pdf
. https://Ibz.ru/metodist/iumk/biology/files/fcior10-
88 YcroitunBocTh 6nochepnl
11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
89 DKOJIOTUYECKHE KPU3UCHI U UX IPUUUHBI
11.pdf
N https://Ibz.ru/metodist/iumk/biology/files/fcior10-
90 BosneiicTBue uenoBeka Ha 6uochepy
11.pdf
91 AHTpPOIIOr€HHOE BO3/IENICTBUE Ha https:/Ibz.ru/metodist/iumk/biology/files/fcior10-
PaCTUTEIBHBIN U )KUBOTHBIM MUDP 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
92 OxpaHna npupo/sl
11.pdf
93 OcCHOBHBIE NPUHIIUIIBI YCTOMUHUBOTO https://Ibz.ru/metodist/iumk/biology/files/fcior10-
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI 11.pdf
https://Ibz.ru/metodist/iumk/biology/files/fcior10-
94 ParmonansHO€ pUpOAONOIBE30BaHUE U

11.pdf




COXpaHEHHE OMOJIOTHIECKOTO
pazHooOpa3zus 3emin

O6o006mienue o Teme «MUKPOIBOIIOLMS U

https://Ibz.ru/metodist/iumk/biology/files/fcior10-

95 €€ pe3yabTaThD) ! 11.pdf

96 O06006meHue o Teme «MaKpOIBOTIONHUS U | https://Ibz.ru/metodist/iumk/biology/files/fcior10-
€€ pe3yabTaThD) 11.pdf

97 O6006mmenue o Teme «I[IpoucxoxaeHue u 1 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
pa3BUTHE KU3HU HA 3eMJIIE» 11.pdf

08 O606mmenue o teme «I[IpoucxoxaeHue 1 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
YeJIOBEKa — aHTPOIIOTEHE3) 11.pdf

99 O06001eHne o TemMe «IKOJIOTHS — HayKa O | https://Ibz.ru/metodist/iumk/biology/files/fcior10-
B3aUMOOTHOILICHUSX OPTaHU3MOBY 11.pdf

100 O6006mmeHue o Teme «OpraHu3mel U cpea 1 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
oOuTaHUS 11.pdf

101 O060061eHre o TeMe «IKOJIOTUS BUIOB 1 https://Ibz.ru/metodist/iumk/biology/files/fcior10-
TIOITYJISILIA» 1l.pdf

102 O6006menue mo teme «buocdepa — | https://Ibz.ru/metodist/iumk/biology/files/fcior10-
rio0abHas SKOCHCTEMAa» 11.pdf

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME




YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buosorus. buonornyeckue cucremsl u nporiecchl, 10 kinace/ Tepemor A.B., [Terpocosa P.A., O6miecTBo ¢
OrpaHU4YeHHON OTBETCTBEHHOCTHIO « IOl MHEMO3IMHA»
* buonorus. buonornueckue cucremsl u mporecchl, 11 kmace/ Tepemo A.B., [Terpocosa P.A., O6miecTBo ¢

orpaHuueHHON 0TBeTCTBEHHOCThIO « IOl MHEMO3NHA»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
TepemoB A.B., IletpocoBa P.A. buonorus. 10-11 knaccel. MeToauueckoe nocodue st yautens (yrinyOaeHHbIN

YPOBEHB)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://Ibz.ru/metodist/iumk/biology/files/fcior10-11.pdf
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