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MOSICHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeOHoMy mpeamety "buomorus" (manee - Ouosorusi) Ha
YpOBHE cpefHero obmiero odpazoBaHusi pazpabotaHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHOi paboueil mporpaMMbl BOCIIUTAHUS.

VYyeobnniii npeamer «buosorusi» yrimyonéHHoro ypoBHs uszydeHus (10-11
KJIACCHI) SIBIISIETCS OJHUM W3 KOMIIOHEHTOB TMpeaMeTHOU oOnactu «EcTtecTBeHHO-
HayuyHble mpenmMersy. CormacHo mnonoxkenusMm DPIOC COO mnpoduiabHBIE
ydeOHbIE TIPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MIPU3BAaHBl OOCCIIECYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBSI3aHHBIX C MpodopueHTanueln oOyJaronmxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHHUA, CBS3aHHOTO C OMOJIOTHEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yuebHOMY mnpenmery «buonorus» na€T MpeAcTaBICHHUE O
Hea M 3ajadax u3ydeHus ydeOHoro mpenmera «buosnorus» Ha yriyonéHHOM
YpOBHE, omnpeaesisieT o0si3aTesibHOe (MHBApUAHTHOE) TPEAMETHOE COAepKaHue, ero
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHAYET TMOCJIEIOBATeIbHOCTh H3YYEHHs] y4eOHOro Marepuaia ¢ Y4yeToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOTo Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu30BaH TMPUHIMI TPEEMCTBEHHOCTH C HW3YYCHHEM OWOJIOTHH Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyarojaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCJEAYIONIee pa3BUTHE  OMOJIOTMYECKHX  3HAHUWM,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00Opasze >KH3HU, Ha
BOCMIUTaHWE OEpeXKHOTrO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
mporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXXHOCTH Y4Y€OHOTO TpenMeTra
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAIlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
(GbOpMHpPOBAaHUHM OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHOW  JIESITCIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJEpKaHUsS OUOJOTHYECKOTOo O0pa3oBaHUsl Ha
YPOBHE CpeHEro 00111ero 0opa3oBaHusl.

VYyeoOnsiii npenmer «buonorus» Ha ypoBHE CpeaHEro oouero oopa3oBaHus
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE UM OpPUEHTHPOBAH Ha
pacIvpeHre U yriyOJIeHHe 3HAHWUW 0OyJaromuxcs O JKUBOW MPHUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OMOJIOTUM Pa3BUTHA,
TE€HETUKHU, CEICKIIUN, OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUYEHHUS U SKOJIOTHH.



Nzyuenne yueOHOro mpenmera «buonorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYalOIIUXCs K MOCIEAYIOLIEMY IOJYyYEHUIO
Ouonoruyeckoro  oOpa3oBaHHs B By3aX U OpraHU3alMAX  CPEIHETO
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIyYEHHBIX TPU HU3YYEHHH  OO0Yy4arOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOI'O
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmiupeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEECHUS TPUKIIATHOTO U IIOMCKOBOTO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIETYIOUIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(Gu3MKHN, XUMUH, Teorpaduu 1 MaTEMaTUKH.

Crpykrypa mporpaMMmbl o yueOHOMYy mnpeamery «buonorus» orpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBINM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4YarOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYECKOTO MUpa Ha 3eMile,
COXpaHEHHUs OMOJOrMYECKOro pasHooOpa3zus IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMOJIOTUN PA3BUTHUS, TEHETUKU W CEJIEKUUH, OMOTEXHOJOTMU U CUHTETHUYECKOU
OMOJIOTMH, AKTyalIM3UPYIOTCS 3HAHMS OOydYaloIIMXCAd MO OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYyeOnslii npeaMer «buonorus» npuzBaH  00ECHEUYUTh  OCBOCHHE
O0Oy4aroMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€H, MPUHIMIIOB U MPABUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM MU OCOOCHHOCTSX KIETKHM, OpraHu3Ma, MOMYJIsIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX aCleKTax OMOJIOTHYEeCKUX 3HaHuM. Jliis
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO0 MaTepHalia B COACPNKAHUHU MPOTrpamMMbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WM MHOW o0nacTu OWOJNOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.

Lenps nzyyenus: yueOHoro npeamera «buosorus» Ha yriiy0JIEHHOM ypOBHE
— OBJaZicHHEe OOYYAIOIIMMUCS 3HAHUSIMU O CTPYKTYpPHO-(YHKIIMOHAIBHOU
OpraHM3allMd JKUBBIX CHUCTEM PA3HOTO paHra M MNpUOOPETEHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B ()OPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(hecCHOHANBPHOM AESITENbHOCTH, CBSI3aHHOW C OuosoruMei, Wi K BbIOOpPY
y4e0HOTO 3aBEACHUS IS TPOIOJKEHUS OMOJIOTMYECKOTO 00pa30BaHMSI.

JloctmkeHnne wLenau wu3ydeHus ydeOHoro mpenmera «buonorus» Ha
yIyOI€HHOM YPOBHE 00€CTIEYMBACTCS PEHICHUEM CIISIYIOIINX 3aa4:



OCBOEHHE 00YYaIOMIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNs, B, OMOTE01EeH03, OMocdepa); 0 BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYyYaroluXxcsi C METOJIaMH TO3HAHUS KUBOM MPUPOJIBIL:
UCCJIEIOBATENCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOTHH, SMOpPUOJIIOTMM U OWOJOTMM pPa3BUTHUS, TEHETHUKU U
CEeNIeKIIMM, OWOTEXHOJOTUU U CHHTETHYECKOW OHOJIOTHUH, TMaJeOHTOJIOTHH,
OKOJIOTUH);  METOJlaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOmoJeHue, HU3MEpEeHue,
AKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJiIcHHEe OOYy4YalolMMUCS YMEHHUSIMU: CaMOCTOSATEIbHO HAXOJUTh,
aHAJIM3UPOBATh M HCIIOJIB30BATh OMOJIOTMYECKYI0 HH(POPMALUIO; IOJIb30BATHCS
OMOJIOrMYECKON TEPMHHOJIOTHMEH M CHUMBOJIMKOW; YCTAHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMH M 3KOJOTHYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTU I10
OTHOILIIEHUIO K OKpYXKarolled NpUpOAHON cpeae, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@HIaKTUKU MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE y 00YYAIOMINXCS WHTEIUIEKTyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B TPOIECCE 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSIMH W COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMM B OWOJIOTHH, pEIIaeMbIMH €10 MpoOjeMaMu, METOI0JIOTHen
OMOJIOTMYECKOT0 UCCIIEIOBaHMS, IPOBEJICHHUS AKCIIEPUMEHTATIBLHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJCIUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIUTAaHKUE Y 00y4aroIKXCsl IEHHOCTHOTO OTHOILIEHUS K KUBOM MPHUPOJIE B
LIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBJICHUIM; (POPMUPOBAHHUE IKOJOTHUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TOBEICHUS B TMPUPO/IE;
WHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaOIMMHUCA KOMIETEHTHOCTH B PallMOHAIBLHOM
MPUPOJIOTIONB30BaHUU  (COOJIIOICHUE TIpaBUJI TOBEICHUS B TMPUPOJE, OXPaHbI
BUJIOB, KOCUCTEM, OHMoc(ephl), COXpaHEHUHU COOCTBEHHOTO 3I0POBbS U 370POBbS
OKpYXKaroIux Jrojed  (coOmromeHuss Mep npodriakTuku — 3a0oJieBaHUH,
oOecrieyeHue 0€30MacHOCTU KU3BHENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYyaIUsX
OPUPOJHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJB30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUI B TOBCEAHEBHOM KU3HU;

CO3/aHME  YyCIOBUM IS  OCO3HAHHOTO  BBIOOpa  OOYYaAIOUIUMUCS
VH/IMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUHU, CIOCOOCTBYIOIIEH
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MOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
VH/IMBUIYQIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMH PErroHa.

OO1ee ynCIIO YacoB, OTBEJCHHBIX HA M3YYCHHE OUOJIOTHH HA YIITyOJIECHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

Ot6op OpraHM3aIMOHHBIX (OPM, METOJIOB U CPEICTB OOYUCHHsI OMOJOTHH
OCYIIIECTBISIETCS C YU4ETOM CHEIHM(HUKU €ro CoAepKaHWsS W HANpaBICHHOCTH Ha
IpOAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHH3alUsaX CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

OO0s13aTeNBbHBIM  YCIIOBUEM TIpH OOyYEHUU OHOJOTHH Ha YIIIyOJIEHHOM
YpOBHE SIBIISIETCA TPOBEICHHE Ta0OpaTOPHBIX M MpakTHUecKux pabot. Taxke
ydacTue 0O0yJaromuxcsi B BBIITOJHEHUH MPOCKTHBIX U YIEOHO-HCCIEA0BATEIHCKUX
paboT, TemMaTHKa KOTOPBIX OIpEAeseTCs] yYWTEIeM Ha OCHOBE HMEIOLINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COJEPXXAHME OBYUYEHUA
10 KJTACC

ConepxaHue MporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OMoJoTUs — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3Butus
Ouonoruu.  buonormdyeckue HaAyKM M HM3ydyaeMble  MMH  MPOOJIEMBI.
DyHIaMEHTalbHbIEC, NPUKIATHBIE M TIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OMoJIOTHH.

3HayeHre OMOJIOTMU B POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHCcTpanun

[ToptpeTsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apgent, I'. Mennens, B. U. Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsA3b OMOJOTHMU C JAPYrUMH Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3YyY€HHUE

XKuBble cucTeMbl Kak TpeaMer ui3ydeHus Ouosioruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYECHHOCTb CTPYKTYpPhI, OTKPBITOCTh, CaMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYISIPHBIA, KJIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHsniii. Ilporecchl, TPOUCXOIANIUE B KUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenue xkuBbIX cucteM. Meronabl Ouonorndyeckoir Hayku. HaGmionenue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alMsA, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. IloctaHoBka w
npoBepka rumnote3. Hynesast runote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXEHUS pe3ysabTaTOB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

Tabmuubr u cxeMbl: «OCHOBHBIE TpPHU3HAKU KU3HW», «buonornyeckue
cucrteMmbl», «CBOWCTBA KUBOW MAaTEpUN», «YPOBHU OPraHU3aLMU KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI



OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «Meromapl
W3YUYECHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  jgabopaTopHOoe  O0OpyAOBaHHME Il  MPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckass padora «Vcnoyib30BaHHE pA3JIMYHBIX METOJOB IMpHU
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buosiorust KJIeTKu

Knetka — crpykrypHO-QYHKIIMOHAIbHAs e€AWHMIA >KuBOro. Mcropus
oTkpbITus Kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHS COBPEMEHHOW KIETOYHON
TEOPUH.

Metoapl  MOJEKYISIPHOM W KJIETOYHOM  OWUOJOTUM: MHUKPOCKOIUS,
xpoMarorpadusi, 31eKTpodopes, METo MEUYEHBIX aTOMOB, AU(epeHInaNbHOE
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanuvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. IlIann, M. IlIneiinen, P. Bupxos, K.
M. bap.

Tabnuubl u cxeMbl: «CBETOBOM MHKPOCKOID, «DNEKTPOHHBI MUKPOCKOT,
«Mctopust pa3BUTHS METOAOB MUKPOCKOTTHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOIN, MHKpPOIpEenapaTbl PacTUTENIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «l3yyeHue METOJIOB KJIETOYHOM OHOJIOTUU
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTUPOBaHUE,
IT1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKHN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINs, peareHTa, ydacTHe B CTPYKTYpUPOBAaHUU
KJIETKH, TEIUIOperysiuiuu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJib. Posib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckue BelIECTBAa KIETKU. buosiorndyeckue monumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousiekydibl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTHUUHAS
cTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.

YrineBoabl. Monocaxapuapl, JICaxapubl, OJIMTOCAXAPUbI u
nonucaxapuabl. OOmM 1aH cTpoeHuss U (U3MKO-XMMHYECKHUE CBOMCTBA
yraeBoAoB. buonornueckue GyHKIMU yTIE€BOAOB.

Jlumunel.  T'mapodunbHo-ruapodoOHbIe  cBoiicTBa.  Kmaccudukanus
aununoB. Tpuriuuepuasl, (ochonunuasl, BOCKH, cTepouabl. buonormueckue
bynkun aununoB. OOmMe CBOMCTBA OMOJIOTHYECKUX MEMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CAMO3aMbIKaHUIO, TOTYTIPOHUIIAEMOCTb.



Hyxneunoseie kucnotel. [JHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Buasl PHK. ®yukunu PHK B kietke.

Ctpoenue Mosiekysnbl AT®. Makposprudeckue cBsizu B Mosekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, X (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHast OHONIOTHS: OMOXUMHUUYECKHE U OMO(PU3UIECKUE MCCIICTOBAHUS
COCTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuOMOJeKyd. Moodenuposarnue
CMpYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnviomepHuiti ousaun u
opeanuyeckull cCunmes OUOMOJEKY U UX HEeNPUPOOHBIX AHANO208.

JemoHcTpauun

IToptpetst: JI. Ilonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacrpeneneHue XUMHUYECKUX JJIEMEHTOB B HEXUBOU
npupozie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOUW MPUPOEY.

Tabmuupbr u cxemsl: «llepuoanueckass TabnuIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIbI», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yriieBoaoB», «CTpoeHHe MOJEKysl JUNuIoBy», «HyKIenHOBBIE KHCIOTHDY,
«Ctpoenue Monekyiasl ATO».

O6opynoBanue: XuMHYECKas mocyAa U 000pyA0BaHHE.

JlaGopaTopHas pabora «OOHapyx)eHHe OCJIKOB C MOMOIILI0 KaueCTBEHHBIX
pEaAKLIUIN.

JlabopaTopnass  paGora  «lccnemoBaHue — HYKIIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumnel KIETOK: HJyKapuoTHYecKas M mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue MpoOKapHOTHYSCKOW KiIeTKkH. KieTouHnas cTeHka OakTepuii u

apxen. OcobeHHOCTH CTPOCHUS reTepoTpodHOM u aBTOTPOGHOMN
MIPOKAPHOTHUYCCKHUX KIETOK. MeCcTO M pojIb IPOKAPHUOT B OMOIIEHO3aX.
CrtpocHue u (GYHKIIMOHUPOBAHUE AYKapUOTHYCCKOU KIJICTKHU.

[Inazmatuueckass wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelIeCTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: NMacCHUBHBIN
(muddy3us, obnery€éHnas auddys3us), aKTUBHBIA (NIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIM TpaHcropT). llomymponunaemocth wmeMOpanbl. PabGorta Harpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3o1uTo3. Kierounas
crerka. CTpyKTypa U QyHKIHH KJIETOYHON CTEHKU PacTeHUM, TPHOOB.
Huromnaszma. [{uto3zoink. [lutockener. JBmxenue uutomiazMel. OpraHouabl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMoCBs3b
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OJTHOMEMOpPAHHBIX OPraHouA0B KIeTKH. CTpoeHHE TpaHyJISIPHOIO PETHKYJIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuit  (arpaHyJsSIpHBIM)  DHAOIUIA3MATHYECKUN
pertuxkynyM. CekperopHas GyHKIUs ammapara ['oiasmku. Moougurayus benkos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pactutenbHbIX KieToK. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KIJIETKWU:  MUTOXOHJPUHW,  IUIACTHUJBIL.
Ipoucxoocoenue mumoxonopuii u naacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpUN W tuiactun. [lepBuunsie,
BTOPUYHBIE W  CIIOXKHBIE  IJIACTUABl  (OTOCHHTE3UPYIOUIUX  DYKapHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIIIACTHI BHICIIIMX PACTEHUM.

HememOpanHnbie opranou sl kiaeTku CTpoeHue u (QyHKIMH HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pu6ocomsl. IIpomescymounvie Gunamenmeo.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kilemok. MukpoTpyoouku. Kierounbrit
neHTp. CrTpoeHHe U JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKu
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

SAnpo. Obosouka sifgpa, XpoMaTHH, KapuoIIa3Ma, SAPHIIIKA, KX CTPOSHUE U
bynkuun. SnepHpiii O0enkoBbIM MaTpuKkc. IIpocTpaHCTBEHHOE pPacCHOJIOKEHHE
XpOMOCOM B HWHTEppa3HOM sifipe. JIdyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoU 000104Kku 6 mumose. Aoephbiil
Mpancnopm.

Kinerounsle BkitoueHns. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanumn

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

Tabmunsr 1 cxembl: «CTpoeHHE 3YKAPUOTUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KJIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUUECKOMN KIETKI.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKPONpENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIPEnapaThl OaKTepUATbHBIX KIETOK.

JlaGopaTtopuass pabora «/3yyeHue CTPOCHHS KJIETOK Pa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHONH MEMOPAHBI».

Jlaboparopnasi padora «lccnegoBaHue miasmMoii3a M JEIJIA3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckass padora  «/3yyeHue JBWKEHMS  LUTOIUIAa3Mbl B
PACTUTENIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB M NpeBpallleHUe JHEPTrUM B KJIeTKe

AccuMuisIiivsT M AUCCUMWJISIUSL — JBE CTOPOHBI MeTabonu3ma. Tumbl
oOMeHa BeUIeCTB: aBTOTPO(HBIA W TeTepOTPOPHBIA. YUacTue KHCIOpOAa B
OOMEHHBIX TpoIleccax. DJHEpreThueckoe oOecrnevYeHne KIETKU: MpeBpalleHUe

9



AT® B 00MeHHBIX Tporieccax. PEepMEHTATHBHBIN XapaKTep PEakiuidi KICTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOpoB. benku-
aKTUBATOPhl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peaKkiuil OT pa3IMYHbIX (PAKTOPOB.

IlepBuuHBII CHHTE3 OpPraHUYECKUX BEHIECTB B KiIeTKe. DOTOCHUHTES.
AHokcueenHvlli U oxcueeHHbl omocunmes y oaxkmepuu. Ceemocobuparowue
nUSMeHmMovl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Ipouecce
dotocunteza. CretoBas u TeMHOBas ¢aszbl. Domoovixanue, Cs., Cq. u CAM-munor
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbX (aKTOpOB
Ha CKOPOCTh (poTOCHMHTE3a. 3HAUeHHE (POTOCUHTESA.

XEMOCHHTE3. Pa3noo0Opasue OpPraHN3MOB-XEMOCHUHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3mbl. Buabl Oposkenus. [IpoaykTsl OpokeHUS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHBbIe OpraHU3MBI. Otanbl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOTHOE PACHICTUICHUE TITIOKO3bI.

buonornueckoe OKuciIeHue, UM KIETOYHOE AbIXxaHue. Poib MUTOXOHIpUii B
npoleccax onongornyeckoro okucienus. Luknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeus memoOpaHno2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaser. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTh SJHEPTETUUECKOTO OOMEHa.

JlemoHcTpanumn

[Toptpetsr: Ix. Ilpuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuier u cxembl: «DOTOCHHTE3Y, « IHEPreTHUSCKU 00Men», «brnocuHTe3
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

OO6opynoBanue: CBETOBOM MHKPOCKOI, 00OpYAOBaHHUE JJIsi MPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass pabGora «/3ydyeHue KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTaasbl).

JlaGopaTtopnasi pabora «M3ydyenue GepMEHTATUBHOTO pacCIICIIICHUS
MEePOKCHJIa BOJIOPO/Ia B PACTUTENIHHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTtopnasi padora «CpaBHeHHE TpoOIEeCcCOB (POTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE NMPOIECCOB OPOKEHUS U JIBIXAHU.

Tema 7. HacaeacrBenHasi uHGoOpMAaIus U peajin3anus eé B KIeTKe

Peakuuu maTtpuuHoro cuHtesa. [[pyHIUMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cHUHTe3a. Peanusanus HacneacTBeHHON uHpopmaiuu. ['eneTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbli cuHte3 PHK. IlpuHnmmsr
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TPAHCKPUINIMA: KOMIUIEMEHTAPHOCTh, AHTUNAPAJIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancasuus u e€ atansl. Yuactue TpancnoptHeix PHK B GuocunTese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanue amuHOkucioT. Ponb pubocom B
OunocuHTe3e Oenka.

Cogpemennvie npeocmasienus o cmpoenuu eeHos. Opranusaius reHoMa y
MIPOKApUOT U 3YKapHOT. Peryisius akTUBHOCTM I'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKakoo, K. Mano). Monekynsaprvle mMexanuzmvl IKCHPECCUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsius 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycsl — HekseTouHble (POPMBI KU3HU U 00JIUraTHBIC Mapa3uThl. CTpoeHUE
IPOCTBIX U CJIOYKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycubie 3a06oneBanus yeiaoBeka, sKUBOTHBIX, pactenuid. CITU]J[, COVID-
19, conmanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz doavuux maccusos («bigdatay)
CMPYKMYpHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JdemoHcTpanumn

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

Tabnuier u cxembl: «buocunTes 6enka», «l'eHeTnueckuii Koy, «Bupyco,
«bakrepuodarm».

IIpakTnueckas padora «Co3naHue MOIEIIA BUPYCA».

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii 1mkn, ero mepuoiasl W peryisiuus. MHTtepdaza u MuTO3.
Oco0OeHHOCTH TIpoIlecCcOB, MpoTekammmx B uHTepdaze. [loaroroBka KiIeTku K
nenenuto.  [IpecunreTnyeckuii  (MOCTMUTOTHYECKUM), CHHTETHYECKUU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUI ) IepUO bl UHTEPGa3hI.

Marpuunbii cunre3 JJHK — pemmkanus. [punouner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aAHTUNAPAILIEIBLHOCTD.
Mexanuzm perukanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapuOTHUIL. JIUIJIOWIHBIA W
rariougHblid - HaOOpbl  XpoMocoM. ['omosioruuHble  XpoMocoMbl. [lonoBbie
XPOMOCOMBL.

Henenne kinetkn — Muto3. CTaauM MHUTO3a U MOPOUCXOMSIIME B HHUX
nporeccel. Tunel muto3a. KapuoknHe3 u nmuToknHE3. buosiornueckoe 3HaueHUE
MHUTO34.

Perynsuusa murotmueckoro nukna kietku. IIporpammupyemas kiieToyHas
rubesnb — anomnTo3.

Knerounoe simpo, XxpomMocombl, (yHKIIMOHATBHAS TEHOMHKA. Mexanuszmol
npoaugepayuu, oupgepenyuposku, cmapenus u euberu xiemox. «l{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoOHUpOBaHus KIemkKu.
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JemoHCcTpanumn

Tabmuubl 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Muto3», «CTpoeHue
xpomocomy, «Pemmmkamus JJHK.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpomnpenapaTel: «Muto3 B
KJIETKaX KOPEIIKa JTyKay.

JlaGopaTtopnass  pabora  «/3yueHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPEapaTaxy.

Jladoparopnasi pabora «HaGmogenme wmuTO3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OIHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOEHUS UM KU3HENESITEIBHOCTH  OJHOKJIETOUYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJICTOUYHBIC
BOJIOPOCIH, APYrue NpoTUCThL. KoJIOHWAIbHBIE OPTaHU3MBI.

B3auMocBs3p yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OprasHbl U
cucteMbl opranoB. Opranu3M Kak eIrHoe 1enoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBarenbHas,
MOKPOBHAs, MPOBOJSINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpOECHUS,
GyHKIMNA U PacONIOKEHHS TKaHEH B OpraHax pacTeHUHN.

TkaHU XMBOTHBIX W YEJIOBEKA. THUIMBI )KMBOTHBIX TKAHEU: SIUTEIHAIbHAS,
COCIMHUTEIbHAS, MbIlIeyHasi, HepBHas. OCOOCHHOCTH CTpoeHUs, (YHKIUH U
PAaCIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M TIeHepaTHWBHBIE OpraHbl pacTteHuid. OpraHel u
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Omnopa Ttena oprann3moB. Kapkac pactenHuii. CkeneTbl OJHOKIETOUYHBIX M
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEM.

JIBmkeHHe  OpraHu3MoOB. JIBMKEHME  OJHOKIETOYHBIX  OPraHU3MOB:
amM€0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIU3MBI M HACTUH. JIBHJKEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MbInieuHas cucrema. Peduiexc. CkeneTHbie MBIIIIBI U UX padoTa.

IIutanne opranusmoB. lloryomenune BOABI, YIJEKUCIOrO Ta3a U
MMHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue >KMBOTHBIX. BHyTpuUIIOI0CTHOE U
BHYTPHUKJIETOUYHOE mnuuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBaputenvHbie xene3bl. lluiieBapurtenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranusMoB. [IpixaHue pacTteHud. JlpIXaHHE KHUBOTHBIX.
Huddysus razoB uepe3 moBepxHOcTh KieTkd. KoxkHoe npixanue. [[pixarenbHas
NMoBEepXHOCTh. JKabepHoe u n€royHoe nbixanuwe. J[pIXaHWe TMO3BOHOYHBIX
JKUBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIOXHEHHE CTPOEHHUS JIETKUX
MMO3BOHOYHBIX JKMBOTHBIX. /JlpIXaTeibHas CcHUCTEMa 4eloBeKa. MexaHu3m
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BCHTWALIMM JIETKUX Y MNOTUL W MICKONUTAalOIMX. Perymdanua apixaHus.
JIprxaTenbHbIC 00BEMBI.

TpaHcnopT BelIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTEHUMU.
TpaHcriopT BemeCTB y XKUBOTHBIX. KpOBEHOCHas cucremMa M €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpamieHusi. DBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepLa v €€ peryJisiuus.

Brinenenne y opranusmoB. Beinenenue y pacteHuil. Beigenenwme y
*KUBOTHBIX. CoKpaTuTeNnbHble Bakyonu. Opranbl BblaelieHus. DunbTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PaOOThI OPTAHOB BBIJEICHUS.
CBs3b TIOJIOCTH TeJNa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON CHCTEMaMU. BbleneHue y
MO3BOHOYHBIX JKMBOTHBIX W uesioBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHUE
HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuii M WUCTHI MPOCTEHMINIMX. 3alUTa Y MHOTOKIETOYHBIX PaCTEHUM.
Kyrtukymna. CpeacTBa macCUBHOM U XMMUYECKOM 3aIUThl. ODUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. IIOKpOBBI M WX NPOU3BOIHBIE.
3amura opranusma oT OonesHeil. IMmyHHast cuctema denoBeka. KieTouHblil u
TYMOPJIbHBIH MUMMYHHUTET. Bpokn€HHbI U mpuoOpeTéHHbIN crienuduaeckuit
UMMYyHUTET. Teopusi KIOHaNIbHO-celeKTUBHOro umMmyHutera (I1. Opnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PaznpaxxumocTe ®W  perynadimusa |y Opramu3MmoB. Paznpaxumocts y
OJIHOKJICTOYHBIX OpPraHu3MoB. Takcucel. PazgpaxuMocTh W perymsauus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYECHHE.

HepBHas cuctema u pedaekropHas peryisius y XuUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLNOHHOE YCIOKHEHNE CTPOECHUS HEPBHOM CUCTEMBI
y JKMBOTHBIX. OTHENbl TOJOBHOTO MO3Ta TMO3BOHOYHBIX JKMBOTHBIX. Pediexc u
pednekropHas nyra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbHast perynsuus U SHIAOKPUHHAsS CHUCTEMA XUBOTHBIX U YEJIOBEKA.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMoCBs3p HEpBHOW M SHIOKPUHHOW CHCTEM. [ umoTaiamo-runogusapHas
CUCTEMA.

JdemoHcTpanuu

IToprper: W. 11. I1aBnos.

Tabmuupl u cxeMbl: «OAHOKJIETOUYHBIE BOIOPOCTN», «MHOTIOKIETOUYHbIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CuctemMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHUE
HaceKoMbIX», «TkaHu pactenuit», «KopHeBble cuctemply, «CTpoeHHE CTEOS»,
«CTpoeHue JNHUCTOBON MIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
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«BpiienuTenbHas cUCTEMa», «DHIOKpUHHAs cHucTeMay, «CTpOEHHE MBIIIIBDY,
«MmmyHnurer»,  «KumedyHomonoctHele»y, «CxeMa  MHATAaHUS  PACTEHUN,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPHDY,
«CtpoeHue mnaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

ObopynoBaHHe: CBETOBOW MHKPOCKOI, MUKpOMpENapaTbl OJAHOKIECTOYHBIX
OpraHU3MOB, MUKpPONpPENApPaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, UIJIOKOXKHUX, KUBBIE 3K3EMIUISIPhl KOMHATHBIX PacTeHWil, repOapuu
pacTeHUN pa3HbIX OT/AEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMUBOTHBIX, CKEJET YEJIOBEKa,
o0opyA0BaHUE JJI JEMOHCTPALIMH IOYBEHHOTO U BO3AYIIHOIO MUTAHUS PACTEHUM,
pacIernieHust KpaxMaia U OeKoB MoJ AeicTBUEM (hepMEHTOB, 000pyI0BaHUE AJis
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUH, MOJIEIIH TOJIOBHOTO MO3ra Pa3InYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHel pacTeHUN».

JlaGopaTopHasi padora «/3yueHne TKaHEW JKUBOTHBIXY.

JlaboparopHasi padora «/3yyeHue opraHoB [IBETKOBOI'O PACTECHUS».

Tema 10. PazMHOkeHUE M pPa3BUTHE OPraHM3MOB

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe (BKIIIOYasi BEreTaTUBHOE) U
noysioBoe. Buael  0ecrnosoro  pa3MHOXEHHUS:  MOYKOBAHHME,  CIOPYJSLUA,
(dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkenue. llonoBeie kieTku, unm rametsl. Meios. Craguu
Mmeio3a. [loBenenne xpomocoMm B Meio3e. Kpoccunrosep. bruomornueckuid cMbICa
M€i03a M TIOJOBOro Tmporecca. Meio3 W ero Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[Ipen3aponpimieBoe paszButue. ['ameroreHe3 y KUBOTHBIX. IlojoBbie
xene3bl. O0pa3oBaHUE U pa3BUTHE TMOJIOBBIX KJIETOK. CriepMaTOreHe3 U OOreHes.
CtpoeHue MoJjoBbIX KIETOK.

OmiogoTBOpeHHEe W HIMOPUOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoOsbl
OIUIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHW3MOB (OHTOTE€HE3). OMOpHOJIOTHS —
HayKa O pa3BUTUU OPraHU3MoOB. Mopgoecenez — o0Ha u3 2nasHvix npobiem
ambpuonocuu. Kouyenyus mopgocenos u moodenu mopghoeenesa. Cranuu
AMOpHOreHe3a )KMBOTHBIX (Ha nmpuMepe Jsarymkn). Jpobnenue. Tumbl 1poOaeHusl.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JpOOJEHUS MIEKONMUTAIOUX. 3apOAbIIIEBbIE JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOoJIbIIIEBIX JUCTKOB. B3anMuoe
BIMSIHUE 4YacTel pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHANbHAS WHIYKIIHS).
3aknaaka IUTaHa CTPOEHMS JKMBOTHOIO KaK pPe3yJIbTaT HEpPapXUUYECKHUX
B3aMMOJICHCTBUII TeHOB. BiusHue Ha 5MOpPHOHANIBHOE pPAa3BUTHE PANUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIIbI.
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Poct u pasButhe xuBOTHBIX. llocTamOpuonanbublii mepuop. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE MPSMOIO0 M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KUBOTHBIX U 4yesoBeka. CTauu mocTaIMOPUOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoapl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenne u pasButue pacteHuil. ['ameroput m cmnopodurt. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B Mporecce Menosa.
['amertorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OopraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISALAA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JemoHcTpanuu

IToptpetsl: C. I'. Hapamun, X. [IInemas.

TaOmumnsl u cxembl: «BereratuBHOe pasmHOXeHUe», «Tumbl Oecnosoro
pa3sMHOXEHUD», «PasMHOXEHHE XIaMUIOMOHAABD», «Pa3MHOXEHHE JBIJICHBD»,
«PazMHOXkeHue ruape», «Meios», «XpoMmocoMmel», «I'amerorenes», «CrtpoeHue
AWLEKIETKH U criepMaro3oua», «OCHOBHBIE CTaguu OHTOreHe3ayn, «lIpsmoe n
HenpsAMOEe pa3BuTHe», «Pa3BuTme Maiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUI,
«CTpoeHue ceMsH OJHOJOJIBHBIX U JABYIOJIBHBIX PACTEHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KWM3HEHHBIM UHMKIT MXa», <«KHU3HEHHBIM  IUKI
MAarIOPOTHUKA», «JKMU3HEHHBIN TUKII COCHBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenaparbl SIMIIEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKIY.

JlaGopaTopHas padora «/3yyeHue cTpoeHHs OJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnueckass padora «BbIsBIeHHE NPU3HAKOB CXOACTBA 3apOJbIIIEH
ITI03BOHOYHBIX )KMBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHHME OpPraHoB pPa3MHOMXKEHHUSI BBICHINX
PaCTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTH M H3MEHYHMBOCTH
OPraHMu3MoB

Hcropust cTaHOBJIEHHUS W pPa3BUTHUA TE€HETUKM Kak Hayku. Paboter I
Mennens, I'. ne @pusza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETMYECKHE TOHSATUA M  CUMBOJIBI.  |'OMOJIOrHYHBIE
XPOMOCOMBI, QJUICJIbHBIE TE€HbI, aJbTEPHATHUBHBIE IPU3HAKU, JOMUHAHTHBIM U
pEleCCUBHBIN MPHU3HAK, TOMO3WUTOTa, T€TEPO3UT0Ta, YMCTasl JIMHHS, TUOPUIBL,
reHoTun, (enotun. OCHOBHBIE METOJAbl TE€HETUKH: THOPUAOIOTHUECKUH,
LATOJIOTUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHM.
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JemoHCcTpanumn

IToptpetsl: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeToIbl TeHETUKI, «CXeMBbl CKPEIIUBAHUS.

Jlabopatopuasi pa6ora «Jlpozodpuina Kak OOBEKT TI'E€HETUYECKUX

HUCCJIEIOBAHUN).
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
MounorubOpunnoe ckpeuBanue. IlepBpiii 3akoH MeHzmenss — 3aKoH

eInHOoO00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3ak0OH MeHenss — 3aKOH pacIlEIUICHUs INPU3HAKOB. LluTonmormuyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHud. [ unores3a 4ucToThl raMer.

AHanmusupyonee CKpEILIUBAHUE. [IpomexyTOouHBIN Xapakrep
Hacle0BaHus. Pacuienienre Npru3sHakoB [IPpYU HENOJHOM JTOMUHUPOBAHUM.

HuruOpuaHoe ckpenuBanue. Tperudd 3akoH MeHaenss —  3aKOH
HE3aBUCUMOIO  HACIENOBAaHHUS  IPU3HAKOB. [Iuronmornuyeckue  OCHOBBI

JUTHOPHUIHOTO CKpPEITMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrernieHHoe
HACJIEIOBAaHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOpHUsI HACIEICTBEHHOCTH.

I'eneTnka mona. XpoMOCOMHBIA MEXAHU3M ONPENEIICHUS NT0J1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoOB, CUETJIEHHBIX C TTOJIOM.

l'enotun kak wenoctHas cucrema. IlmeloTponuss — MHOXECTBEHHOE
IercTBUe TreHa. MHOXKECTBEHHBIM ajuieau3M. B3amMoaelcTBHE HealIeIbHBIX
reHoB. KommiemenTapHocTs. Onncras. [lonumepusi.

['eHeTyeCKUN KOHTPOJb Pa3BUTHS PACTEHUM, KUBOTHBIX M YEIIOBEKA, a
Takke (HU3NOIOTHYECKUX TPOIECCOB, TOBEJACHUS M KOTHUTHUBHBIX (DYHKITHH.
['eHeTHYECKHE MEeXaHW3Mbl CUMOMOTeHE3a, MEXaHU3Mbl B3aUMOJICHCTBHUS «XO35HUH
— Tapa3HT» U «XO35IMH — MHKPOOHOM». ['€HeTHMYeCKHe acleKThl KOHTPOJS H
M3MEHCHHMS HACJICACTBEHHOM HH(POPMAITUHU B IMIOKOJICHHUSAX KJICTOK K OPTaHH3MOB.

JdemoHcTpanuun

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

Tabnuupl u cxemsl: «IlepBbiii U BTOpoit 3akoHbl Menaens», « TpeTuil 3aKoH
Mengaensi», «AHaIM3MpYIOLIEEe CKpeluBaHue», «HemomHoe TOMUHUPOBAHHEY,
«ClemIeHHOe HacleoBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapumotun npozodwib», «Kapuotunm mnTuiby,
«MHOXKECTBEHHBIN AJUIEIU3M», «B3auMOAEHCTBUE TEHOBY.

O6GopynoBaHue: MoOJ€Ib JJIsi JEMOHCTpAaIlMd 3aKOHOB €AMHOO0Opa3us
TUOpUIIOB TIEPBOTO TOKOJCHHWS W PACHICIUICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJAEIb I
JEMOHCTpPAlMM CLEIJICHHOTO HACJIEIOBaHUS MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «Jlpo3zoduiay.
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IlpakTuyeckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKPEILMBAHUSA Y IPO30(UIBD».

IIpakTnyeckas  padora  «/3yueHue  pe3ysnbTaToB  JTUTHOPUIAHOTO
CKPEILMBAHUSA Y IPO30(DUIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna M cpeabl Npu  (POPMUPOBAHUU (PEHOTHUIIA.
M3MeHYnBOCTh NMPU3HAKOB. KaueCTBEHHBIE M KOJIMYECTBEHHBIE NPHU3HAKHU. Buubl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonupukanonHas HW3MEHYMBOCTh. Ponb cpeasl B (GopMUPOBaHUU
MoauduKaMoHHOM M3MeH4YnBocTH. Hopma peakuuu mpusHaka. BapuannoHHBIN
psa u BapuanmoHHas KpuBas (B. HMoranncen). CpoiicTBa MOAM(pUKALMOHHON
U3MEHYHUBOCTH.

I'enoTunnueckas N3MEHYUBOCTD. CBolicTBa T€HOTUIIUYECKOM
W3MEHYUBOCTH. BHAbl T'€HOTHUIIMYECKOH HM3MEHYMBOCTH: KOMOWHATHBHAs,
MYTallMOHHAS.

KomOunaTtuBHas M3MEHUYHMBOCTh. MeH03 M IIOJOBOM IIpoOIlECC — OCHOBA
KOMOWHATUBHOM M3MEHUYHUBOCTHU. POJIb KOMOMHATUBHON N3MEHUYMBOCTH B CO3JaHUH
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax OJTHOr0 BUIA.

MyrtanroHHass W3MEHYMBOCTb. BHIbBI MyTallMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIHUPOBaHHbICE MYyTallMu. SaepHble U
HUTOIUIa3MaTHYeckue myTtanuu. COMaTUYEeCKUE W TMOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl ¥ WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHesdnepHas WU3MEHUMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U OSNUSEHOMUKA, pPOJb INUCEHEMUYECKUX Qakmopos 6
HACe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JdemoHcTpanumn

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Bapunos.

Tabmumer w  cxembl: «Bugbl u3MeHuuBOCTHY, «MoauduKamoHHAS
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.

OO6opynoBanue: XKUBBIE W TepOApHbIE IK3EMIUISIPhl KOMHATHBIX PACTCHUIA,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTopHasn padora «HccnenoBanne 3aKOHOMEPHOCTEU
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psjga U
BAPUALIMOHHOU KPUBOM».

IIpakTnueckass padora «Mytanuu y Jpo3oduibl (HA TOTOBBIX
MUKpOTIpenaparax ).

Tema 14. I'eHeTHKA YesI0BEeKA

Kapuorun uenoBeka. MexayHapoaHas mporpaMma HCCIEAOBAHUS T'€HOMA
yenoBeka. MeTonbpl  M3ydeHUsT ~TIE€HETHMKH  YEeJIOBEKAa: TIE€HEaJOTHMYECKHM,
OJIU3HEIIOBBIM, LIMTOTCHETUYECKUIA, MOIMYJISALIMOHHO-CTATUCTUYECKU,
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MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CE€KBEHUPOBAHHUE, T€HOTUINMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00sIeBaHUs YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oosie3HU dYenoBeka. bolie3HW ¢ HACIENCTBEHHON IPEeApacioIOKEHHOCTHIO.
3HauYCHUE MEAUIIMHCKOW T€HETUKU B MPEAOTBPALCHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTuueckoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJICTKHU. [IOHSATHE «TE€HETHYECKOrO rpy3a». DTUUECKHE ACIEKThl UCCIICIOBAaHUN B
00J1aCTH peITaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KJICTOK.

I'enetndeckue GakTOphl TOBBIICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3MYEeCKOMY M XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KaroIIen cpeanl. | eHeTnueckast
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JemoHCcTpauun

Tabmuupr n cxemsl: «Kapuotun yenoBekay, «MeTOIbl U3yYEHHS T€HETUKH
yesioBekay, «l eHeTnyeckue 3a00JIeBaHUS YETIOBEKaY.

IpakTnueckasi padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOW.

Tema 15. Cesntekuiusi opraHu3MoB

JlomecTuKanus W CeIeKIUs. 3apoKICHHE CEIEKIMH U JOMECTHUKAIWH.
VYuyenue H. W. BaBuinoBa o lleHTpax mDpoUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Poip cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wu3meHumBoctTh H. . BasumioBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOThI.

Metoanl cenekiuoHHOM paboThl. MckyccTBeHHBIH OTOOp: MacCOBBIA U
VHIUBU1YQJIbHBIM. JTarnbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKHU
(deHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbio aHanu3a JJHK.

McKyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOM  paboThI.
PagnanOHHBIN M XUMUYECKAW MYTareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranu3moB. lcmonp30BaHHE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOuHaHTHBIX JIHK /11 momy4ueHns ucxoIHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MOJIUILIIOUIOB. BrayTtpuBnnoBas THOPHUAN3ALIHS.
brnuskopoAcTBEHHOE — CKpelmmBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Win ayTOpuAuHT. ['erepo3uc w ero mpuumHbl. Vcmonb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEICKIIMU PAaCTCHUHN U )KUBOTHBIX. «3enéHas
PeBOIOYUAY.

CoxpaHeHre U U3yYEHHE T€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUUN U
WX JHUKAX  pOAWYed  JUIsI  CO3JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. /M3yueHue, coxpamenue u yYnpasieHue
2EeHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIIOBbIX HCUBOMHBIX
8 Yensax YayuueHus: Cyuecmeyrouux U co30anus Ho8blx nopoo, JTUHU U KPOCCO8, 8
MOM YuUcle C NPpUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe008AHUL,
nepeoosublx uoell U NepCneKmuU8HbLX MexHON0SULL.

18



JemoHCcTpanumn

[Toptpets: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

TaOmumsr u  cxembl:  «LleHTpbl MPOUCXOXKAEHHS UM MHOrooOpasus
KYyJIbTYPHBIX PAacTEHUI», «3aKOH TOMOJIOTUYECKHMX PSJOB B HACIEICTBEHHON
U3MEeHYUBOCTH», «Meronpl  cenekuun», «OtmanéHHas  ruOpuan3aLysy,
«MyTtarenes.

JlaboparopHasi padora «/3ydeHne cCOpTOB KyJIbTYPHBIX PACTEHUI U OPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOI0B CENICKIIUA PACTCHUIN.

IIpakTnyeckas padora «lIpuBnBKa pacTeHU.

Jkckypceusi «OCHOBHBIE METOABI M JOCTHKCHUSA CEJICKIIMU PACTEHUU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AHUCTBO, B JIaOOPATOPHIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. buoTrexHo0rus U CHHTETHYECKAasi OHOJIOTHS

OOBEKTbI, HCIOJIb3yeMble B OMOTEXHOJIOIMH, — KIJIETOYHBIE M TKAHEBbIE
KYJbTYPBI, MHUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. Tpagunuonnas
OMOTEXHOJIOTHS:  XJeOONeueHue, TMOIYyYeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOjee. Mukpoouosoruueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKUX
TexHoJsioruid. [Ipon3BoACcTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJNOTUH U UHCTPYMEHTOB LIEJICHANIPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUYAIOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.

Knerounas nHxenepus. MeTonbl KylbTypbl KIETOK U TKaHEHW PACTEHUU U
#uBOTHBIX. Kpuobanku. Comaruyeckas rTHOpuUAM3alMg W COMATUYECKUU
sMOpuorenes. lcronp3oBaHuEe TaIUIOWIOB B CEICKUMH pacTeHuil. [lonyuerue
MOHOKNIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKuus
AWLEKIICTOK U KJIIOHUPOBAHUE KMBOTHBIX. METOX TpaHCIJIAHTALUU SEp KIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUSA U  MUKDOKIOHAILHO20
PASMHOACEHUSL CENbCKOXO03AUCTNEEHHBIX KYIbIMYD.

XpoMOCOMHass M TE€HHas WHKEHepUs. MCKyCCTBEHHBI CHHTE3 TIe€Ha U
koHcTpyupoBanue pekomouHanTHbix J{HK. Cozoanue mpanceennvix opeanuzmos.
JlocTokeHussT W TMEPCHEKTUMBBI  XPOMOCOMHOM U TE€HHOM  WHXKEHEPUM.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOIEMbI TeHHON WHKEHEPHH.

MenunmHckue onotexnosoruu. [loctrenomuas mudposas meauiuna. [1P-
JUarHocThkKa. MeTabOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBeKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbs. VCIonb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMILJIEKCHBIX
TKaHEel COYETAaHHMEM TEXHOJIOTUH TPEXMEPHOTO OMONMPHUHTUHTA U cKadoIauHra
JUISL PELIEHUs 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIAHBI.

19



Co3aHre BEKTOPHBIX BAaKLUWH C ILEJIbI0 OOecredyeHus: KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oyautenei OPBU, ycTaHOBieHHE MOJEKYISPHBIX MEXaHU3MOB
dbynkunonuposanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpanuu

Tabnuupl 1 cxeMbl: «/cronb30BaHNE MUKPOOPTAHU3MOB B ITPOMBIIIUIEHHOM
MIPOU3BOJICTBEY, «KileTouHas nHxxeHepus», «['eHHas HHKEHEPUs».

JlabopaTropHnasi padora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «lloydeHre MOJTOYHOKUCIBIX TPOTYKTOBY.

IKckypeuss «bHOTEXHONOrMs — BaKHEHIIAas NPOW3BOAMUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KUIACC

Tema 1. 3apoxkaeHue W pa3BUTHE IBOJIOUUOHHBIX MPeEACTABJICHUHA B
OnoJIoruu

OpomonmonHas teopus Y. [lapuna. Ilpenmocpulky BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hb U Hay4dHas aesTenbHocTh Y. lapBuHa.

JBrokymue cunabl  dBomonuMud  BugoB 1o Y.  JlapBuHy  (BbIcOKas
MHTEHCUBHOCTh Pa3MHOXEHUS OPraHU3MOB, HACIEIACTBEHHAs: HW3MEHYUBOCTb,
O0opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunTeTnueckoir teopuu sBomonuu (CTD). Heitpanshas
Teopusi 3Boitonuu. CoBpeMEeHHas JBOJIOIMOHHAS  Ouosiorus. 3Ha4YeHHE
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanumn

[Toptpetsl: Apucrorens, K. Jlunnei, K. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosee, Y. lapeun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaenn, . K.
benses.

Tabmuiet u cxembl: «Cuctema xuBoil mnpupoasl (o K. Jlunuew)»,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnid W KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
maprmipyta nyremectsust Y. lapsunay, «Haxonku Y. [lapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoapl romybeit», «MHorooOpasue KyIbTypHBIX (opm
KarmycThl», «[lopoasl JoOMamHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOWIEHUS JIBHXKYIIUX CHUJ 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CAUHTETUYECKON TEOPUH 3BOJTFOLIIH.

Tema 2. MuKpo3BOIIOLMSA U €€ pe3yJIbTAThI

[Tonynsuusa kak 3meMeHTapHas €AuHULA SBOTOLUU. COBPEMEHHBIE METObI
OLICHKM TE€HETUYECKOro pa3HoOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHJa TOMyJISUMU KaK DJIEMEHTAPHOE SBOJIOLIMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

DOneMeHTapHble (PaKTOpbl (ABMXKYIIUME CHIIBI) 3BOJIIOLMH. MyTallMOHHBIHI
nporecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelidp rTeHoB — ciyuaiiHbie
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HEHANpaBlCHHbIE H3MEHEHMS YacTOT ayielied B Homymauusx. OPQext
OCHOBatelsl. JDgpgexm Oymulioynoeo 2opaviuika. CHUMCEHUEe 2eHemuUyecKo2o
pasznoobpasus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2eros 6
oonvuux u  manblx  nonynayusx.  Murpanuu.  M3onsuus oMy
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKast (pernpoayKTUBHA).

EcrectBenHbIii oTOOp — Hampapisoomui (akTop 3BoIMOUUH. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWIM3UPYIOIIMNA,  pa3pbIBAIOIIHIMA
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHM3MOB  KaK  pe3yibTaT  MHMKPOAIBOJIOLUU.
Bo3HUKHOBEHHE  NpUCNOCOOJIEHW y  Opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuil y opraHu3MoB: MOP(OJIOruyecKue,
¢usnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ysbTar
MUKpOdBOMIOIMHU. M3omsiius — kiodeBod (aktop BumgooOpazoBanusa. Ilytu u
CIIocoObI BHJI000pa30BaHMS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE»  (MOJMILIOUIN3AIINS,
rubpuau3anus). JJIMTeTbHOCTh BOIOIIMOHHBIX MTPOIIECCOB.

Mexanusmbl (HOpMHUPOBAHUS OMOJIOTUIECKOTO pa3HOOOpa3usl.

Ponb  3BONMIOLIMOHHON OWONOTMM B pa3pabOTKE HAyYHBIX METOOB
coxpaHeHHsi OMopa3zHooOpaszusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMApa3sUTOB U UX
X0351€B. MexaHnu3mbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JlemoHcTpanumn

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

Tabmuubr u cxembl: «MyTalMoOHHAsT W3MEHUYMBOCTHY», «llomynsaimonHas
CTpYKTypa Buaa», «Cxema MmposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBuwxymume
CHJIBl DBOJIFOITUNY, «DKOJIOTHYECKAsT M3OJSAIUs MOMYJIAINA CeBaHCKOW (opemmy,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHUIIBI CHOMPCKOWM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomynsiiiMOHHbIE BOJIHBI YUCIEHHOCTU XUIIHUKOB U XKEPTBY», «CxeMa
JIEUCTBUS €CTECTBEHHOTO O0TOOpa», «Dopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpualibHbIN MenaHu3M», «KuBble uckonaemsbie», «lI0KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaroras OKpacka KUBOTHBIX»,
«Duznonornueckue anantanuny, «lIpUCHoCOOSEHHOCTh OpPraHu3MoOB U €&
OTHOCUTENBHOCTBY, «Kputepuu Buma», «Bunpel-nBoiiHukn», «CTpykTypa BuAa B
npupose», «CrnocoOwsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BUAOB JaHABIIICH», «DKOJIOrMUYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumouasl pacteHuit», «KamycrHo-peneunblii ruopu.

O6opynoBanue: repbapun pacTeHUH, KOJJIEKIIMA HACEKOMBIX, dydelia MTHUIL
U 3Bepeil ¢ MpuMepaMu pPa3IUYHBIX MPUCIOCOOJICHUHM, Yydena NTULl U 3Bepei
pa3HBIX BHJOB, TepOapwu pacTeHUW ONU3KUX BHUAOB, 0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.
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Jlaboparopnasi padora «BpIsBI€HUE W3MEHYMBOCTH Yy OCOO€H OJHOrO
BHUJIA).

Jlaboparopuass  pabGora  «[lpucnocoGneHuss OpraHu3sMOB U HUX
OTHOCHUTEJbHAS 1IEJ1eCO00Pa3HOCTDY.

Jlaboparopuasi padora «CpaBHeHHE BHUIOB 10 MOpP(dOIOTHYECKOMY
KPUTEPHUIO).

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJibTAThI

Metonsl wW3ydyeHHs MakKpo3BoMrOLMH. [lameoHTONMOrMYECKHME  METO.bI
u3ydyeHus oHBomouuu. llepexomgnbie QopMbl U (PUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuueckue Meroabl u3ydeHus 3Boiouud. CpaBHeHHE (DIIOpHI U
(dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emuu. Bupsi-
SHJEMUKHU U PEITUKTHI.

OMOPHOIOTHYECKHUE U CPABHUTEIBbHO-MOP(OIOrHUEeCKHE METOIbI U3yUEHUS
HBOIONMH. ['eHeTHueckue MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IMOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PyauMentapubsle  opraHbl M aTaBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  U3Y4YEHHUS  HBOJIIOIUHU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METObl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLMS TEHOMOB.

OO61ue 3akoHOMEpPHOCTH (TIpaBUIia) SBOJOLUU. [IpuHyun cmensvl QyHKYUIL.
HeoOpatumocTs 3BoolMK. AJanTUBHasg paauanus. HepaBHOMEpPHOCTh TEMIIOB
DBOJIOLINH.

JlemoHcTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosep, 3. ['ekkensb.

Tabnuubl u cxembl: «DUTOTEHETUUECKHUMN PSIT JIOMIAAN», «APXECONTEPUKCH,
«3Bepo3yObie  smepb»,  «Creromedans»,  «Punnodurter»y,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HBI 3emm», «Jlpeid KOHTHHEHTOBY,
«PenukTery, «HadanmpHble cTaauu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PyIHUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKa W IIUMIaH3e», «l JaBHBIC
HaIpaBJICHUS IBOIOIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

OGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKH HCKOTAeMBIX OCTAaTKOB
OpraHu3MOB, MYJISIKM TOMOJIOTUUHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emuie

HaydHble rumnote3pl MNPOUCXOXKIAEHUS KU3HM Ha 3emie. AOHOreHes Hu
naHcrepmusi. [loHayuHble IpeaCTaBlICHUsS O 3apPOKICHUU JKU3HU (KPEaMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penn, JI. Cnannanuanu, JI. [1actepa. Ilpoucxoxnenue sxu3Hu U acTpOOHOIOTHSI.

OcHOBHBIE JTallbl HEOPTraHU4ECKOU 3BOJIIOLIUM. IInanerapHas
(reojmoruueckas) SBOJIONUSA. XHMHYECKAas OHBOIIONMSA. AOHWOTCHHBIM CHHTE3
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OpraHu4eckux BemectB u3 Heopranuudeckux. Omeit C. Mwumepa u I'. HOpu.
OOpazoBanue mnonauMepoB u3 MoHoMepoB. KoanepBatHas rumnotesa A. .
Omnapuna, TunoTe3a nepBuyHoro oyiaboHa Jlxx. XomnaeitHa, reHeTUYECKasi TUIOTe3a
I'. Ménnepa. PubGo3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopusa 3emmu um Meronsl €€ u3ydyeHus. VckomaeMble OpraHHYECKHE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIIOTHAS
reoxpoHosiorus. ['eoxpoHosornyeckas 1mKasua: 30Hbl, 3pbl, HEPUOJIBI, TOXH.

HauvanbHbele »Tanbl opranmyeckon 3Bomtonuu. llosBieHHe W 3BOIOLIHS
NEPBBIX KJIETOK. DBOMIONUSA MeTa0onn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIEHKN KaK aHaJIOr MEpPBbIX Ha 3emMile COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI 1 3yKapuOTHI.

[Ipoucxoxnenue AYKapHuoT (cumbuorenes). DBOJIIOLIMOHHOE
IIPOUCXOXKIECHUE BUPYCOB. IIpouCXOXKIEHHE MHOTOKIETOYHBIX OpPraHU3MOB.
BO3HMKHOBEHNE OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLUHU BBICIIUX pacTeHU. OCHOBHbBIE apoMOpP(O3bI
pacreHuii. Bpixon pacreHud Ha cywy. llosiBieHue CIOpPOBBIX pacTeHUM U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tambl HBOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(do3bl
*KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA O3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHne MICKOMUTAOINNX U
ntul. [lpuHuun xmoueBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emuie MO 3paM W NEPUOAAM: apXeW, IPOTEPO30U,
najgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucTHKa KiIuMara |
re0JIOTMYeCKUX IporeccoB. llosBiieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCJIOBUS U BIMSIHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBbie BEIMUpaHUS — 3KOJIOTMYECKHE KPU3UCHI Tpouuioro. [Ipuuunel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM KOJIOTUYECKUN KpPHU3HUC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. IlpuHImnel knaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. ITactep, N. . Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnnep, I'. IOpnu.

Ta6muier u cxembl: «Cxema onbita ®. Peauy, «Cxema onsita JI. [1actepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Mwuepa, I'. FOpwny,
«JTanpl  HEOPraHMYECKOW  3BoJoUUM», «['eoXpoHOJOrMyeckas  MIKaJIay,
«HavanbHble 3Tanbl OpraHUYEcKoi 3BOMIOIUNY, «CxeMa o0pa3oBaHUS 3YKapHOT
nyTéM cumoOunorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycay,
«Apomopdossl  pacrenuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
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«MHorokierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTHS MKUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIXY», «lIpocteitmme», «KumedHononocTHbIe,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «lItuupy», «Mnekonuratrommue», «Pa3BuTue KuU3HU B
apXxeuckou spey», «Pa3BuTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE )KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3Burue KU3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanme: repbapuu pacTEHUN PA3JIUYHBIX OTIEIOB, KOJUIICKIIUU
HACEKOMBIX, BIIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHUX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl U 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMBIX, MYJIKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

Bupryansnasa saGoparopnas pabdora «MogenupoBaHUE — ONBITOB
Mumiepa—HOpu 1o u3ydeHnio abuOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlaGopaTtopnasi padora «/3ydyeHHe U ONHCAaHUWE HMCKOIMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «lI3yueHue OCOOCHHOCTEW CTPOCHHS DPACTCHHI
Pa3HbIX OTAEIOBY.

IpakTnueckasi padora «V3ydeHue 0oCOOEHHOCTEN CTPOSHUS MO3BOHOYHBIX
JKUBOTHBIX».

Tema 5. Ilpoucxo:kaeHue 4ejioBeKa — AaHTPOINOIeHe3

Paznensl n 3anaum anTponosiorud. MeToabl aHTPOMOJIOTHH.

CraHOBIICHHE TIPEICTABICHUN O MPOUCXOXKICHUM YEIOBEKA. Penurnosneie
BO33peHUsA. COBpEMEHHBIC HAYUYHBIE TEOPUH.

CxoncTtBo  yenoBeKa C  KUBOTHBIMUA. (CHCTEMaTHYECKOE IOJOKEHUE
yenoBeka. CBHUAETENbCTBA CXOACTBA YEJOBEKA C YKMBOTHBIMH: CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYIECKHUE,
noBe/ieHueckue. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl ((haKTOphI) aHTPOTIOTEHE3a: OMOJIOTUYECKUE, COLUATBHBIC.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUATIbHBIX (haKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTaauU aHTpOTOreHe3a. PaHHue dYenoBEeKOOOpa3Hbie 00E3bsHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIUE MPEKHU Y€JIOBEKOOOPA3HBIX 00€3bsiH U
JM0/IeH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYAUM Tpyla. YenoBeK MPAMOXOMAIIMN U MEPBBIM BBIXO JIFOACH
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuii — - 0OMME  MPENoK
HEAHAEPTAIBCKOTO YEIOBEKA M YEJIOBEKA Pa3yMHOro. YenoBeK HeaHIepTalbCKUM
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpukw.
[TaeoreneTrka v nmajieOreHOMMKA.
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DBOJIIOLHS COBPEMEHHOTO 4YesioBeKa. EcTecTBEHHBI O0TOOp B MOMYJISLHSIX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusMm. [lonynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacel. llonsitue o pace. bornplime pacel: eBponeouaHas
(eBpaszmiickas),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  4yenmoBeweckux — pac. HayuHas  HECOCTOSATENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YEeIOBEKa K pa3HbIM YCIOBHUSIM OKpPYKAarOUIEH Cpeabl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiuiiHapable  METoJbl B (u3uyecko  (OMOJIOTHYECKOM)
aHTPOIOJIOTMM.  DBOJIOLIMOHHAA  AHTPONOJIOTHS W MaJl€0aHTPOIOJIOTHUs
YEJIOBEYECKUX MOMYJIAIUN. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanrie KO3BOTIONMH OMOJIOTMYECKOTO U COIMAIBLHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toprpersr: Y. apsun, JI. Jluku, . f. Porunckuii, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeToJIbI aHTPOMOJIOTHIY, «["0JTOBHOW MO3T YEJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpainonutTek», «YenoBek  ymenwlit», «YenoBek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbuby, « KpomaHbOHIEIY,
«IIpenku yenoBeka», «ITanbl BOJIOLUHN YEIIOBEKA», «Packl UeoBeKkay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, MpeIMETOB MaTepualbHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJICHCKUMM CHOKETaMH TMPOUCXOXKICHUSI 4YeJIOBEKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeJOoBE€Ka M Ueperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
IMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

Jlabopatopuasi paGora «l3yueHue OCOOEHHOCTEH CTPOCHHS CKeJeTa
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IpakTnueckasi padora «/3yueHne 3K0JIOrHYECKUX a/IalTalluil YEJTOBEKAY.

Tema 6. Jkosorusi — HayKa 0 B3aMMOOTHOLIEHHMAX OPraHU3MOB U
HAOPTraHU3MEHHBIX CUCTEM C OKpY:Kaloue cpenoii

3apoxneHue U pazBuTHe KojJoruu B Tpyaax A. 'ymbonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sKoJI0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Meroabl skonoruu. IloneBbie HaOMONEHUA. DKCNEPUMEHTHI B SKOJOTHUU:
npupoAHble W JlabopatopHbie. MojenupoBaHnre B HKOJIOTMU. MOHUTOPUHT
OKPYXAIOIIEH CPeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJI00ATBHBIN.

3HaueHUE OKOJIOTMYECKUX 3HAHUM JJIsI  4YeJOBEeKa. KOJOTHMYECKOE
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
AKOJIOTUYECKOHN KYJIbTYpPbl U SKOJOTMUYECKON IPAMOTHOCTH HACEJICHUSI.
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JemoHCcTpanumn

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, H. A. Cesepiios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpsl u cxemsl: «Pasgensl 3xkonorum», «Meroabl 3kosorum», «Cxema
MOHHUTOPHUHIA OKPYXKAIOLIEH CPEIbI».

Jlaboparopnass  paGora  «l3ydyeHme = METONOB  DKOJOTMYECKUX
VICCJIEIOBAHUI.

Tema 7. Opranusmsbl U cpea oOMTaHUSA

Dkojorudeckue (PakTopbl U 3aKOHOMEPHOCTH WX neicTBus. Kinaccudukarms
IKOJIOTUYECKUX (PAaKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHuecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHnTHOCTb. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnyeckue ¢akroppl. CBeT Kak sKosoruueckuid axrtop. JleiictBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpPa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CHUTHaJIbHAs poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak skosoruueckuil daxrtop. JleiicTBue Temmeparypbl Ha
opraHu3Msbl. [IoMKuUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs kak skosiornueckuil ¢akrop. IlpucnocoOneHuss pacTteHUl K
nojAJIep>KaHU0 BoJHOro Oananca. Kiaccudukanusi pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, Ha3€MHO-BO3AYLIHAs, MOYBEHHAs,
rilyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumMuyeckue
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. IlpucrnocoOieHuss OpraHusMoB K
YKU3HU B Pa3HbIX Cpelax.

buonornueckue putmbl. BHemHne u BHyTpeHHHE pUTMBI. CyTOYHBIE H
roauunbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

XKuznennsie ¢opmbl opraHusmoB. [loHstre o JKku3HEHHOW dopme.
XKuznennole POpMBbI pacTeHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
re0OMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOCHMS U 00pasa KU3HU.

buotnueckue  ¢akrtopel.  Buabl = OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 1 ero gopmel. [lapazutusm, koonepauus,
MyTYyajJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHMYECKMX B3aMMOJCHCTBUI [ CYLIECTBOBaHMWS OPIraHHU3MOB B CpEle
obutanus. [I[puHIMT KOHKYPEHTHOTO UCKITIOYCHHS.

JeMmoHCcTpanumn

Tabmumpsl u cxembl: «Oxojorudeckue (GakTopsl», «CBETOBOW CHEKTpPY,
«IKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
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JKUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIE», «DHU3MONOrMYecKue amanTauuu
KUBOTHBIX», «Cpenpl o0OWTaHHA OpraHu3MoBy», «buonoruueckue puTMbIY,
«Kusznennole  ¢opMbl  pacreHui», <« KuzHeHHble  (QOpPMBI  JKUBOTHBIXY,
«9KocucTEMa MMPOKOJIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «llenu
OUTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuus», «Cumomo3»,
«Kommencanuzm».

O6opynoBanue: repbapuu pacTeHUN U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PakTopoB, repOapuu CBETOIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOUBBHIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJUJICKIUN TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpopuraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repbapuu M KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJAJAIOIIMX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKU3HU, Trepbapuu u
KOJUIEKLIUM PACTEHUN M JKUBOTHBIX PA3JIUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
KUBOTHBIX, YYACTBYIOIIUX B PAa3JINYHBIX OMOTUYECKUX B3aUMOJICHCTBUSAX.

JlabopaTopnas paGora «BpIsiBiIeHHE NPUCIOCOOJEHUI OpPraHU3MOB K
BIIMSTHUIO CBETa.

Jlaboparopnasi padora «BrisiBIeHHe npUCTIOCOONEHUNH OPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pacTEHUU U3
pa3HbIX MECT OOMTAHUS.

Tema 8. IKo10rust BUA0B U MOMYJIALMH

OKOJIOTUYECKUE  XapaKTepuCTUKW  nomynsuumu.  [lomynsomst  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMHU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TOKa3aTead MOMYJISUUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TIOJIOBAasl CTPYKTypa, POKIAEMOCTb, NPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MATPALUS.

DKoJyiornyeckas CTpykTypa nonyysinui. OneHka YHCIEHHOCTH MOMYJISLUH.
JlvHamMuka monynsauuu U €€ peryysnusa. bHoTHYecKkui MOTEHUHAN IOIYJISILUU.
MopenupoBanue IMHaMUKH NOMYJIsAUAA. KpuBble pocTa YMCIEHHOCTH IO YJISALIAH.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAUIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKo0JIOrMUecKOl HMILEe BUAA. MecTooOuTanue. MHoOromepHas
MoJenb dKosiornyeckon Humm Jx.M. XartumHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
HuM. [loTeHnnaneHas u pealM30BaHHAs HULIU.

Bun kak cucrema nomyisnuil. Apeansl BUAOB. Buabl M UX JKM3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TMOBEJIEHHUS W MHUIpalui >KUBOTHBIX. bHojormyeckue
VWHBA3HUH 4YKEPOJHBIX BUIOB.
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JemoHCcTpanumn

[Toptper: Ix. M. XaTuynHCOH.

Tabmuubl U cxeMmbl: «IKOJIOTHYECKHUE XaPaKTEPUCTUKU TOMYJISAIHI,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NHUpPaMHJIBI
nonyisiun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3€MJIM  Pa3InYHbIMU
opraHuzMamMun», «Mogeib 3kosiornaeckor Humu . M. XatauHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

JlaGopaTtopnass padora «lIpucnocoOsieHusi CeMsSH pacTEHU K
pPacCeNCHUIOY.

Tema 9. Iko10rus c000MIECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmectBa opranu3moB. buoneno3 u ero crpykrypa. Cs3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrema Kak oTkpeiTas cucrema (A. JIx. Tencnau). OyHKIMOHAIBHbBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOJYIEHThl, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOUOTHUECKHE OJIOKU
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeNud  JKOCUCTEMBbl. buomacca U IPOAYKIUSL.
DKOJIOTUYECKHE MUPAMU/IBI Uucel, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @aykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBL. AHTPOINOrEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoanHbie SKOCUCTEMBI. DKocucmembl 03€p U pex. Ikocucmemvl Mopet u
oKeanos. Ixocucmemvl MYHOp, 1€co8, Cmeneu, nyCmbitb.

AHTpOIIOTEHHBIE AKOCHCTEMBI. ATrpo3kocucTtema. ArpoueHo3. Paznuuus
MEK]ly aHTPOIIOT€HHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opoackas
bnopa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonormdyeckoe wu
X035MCTBEHHOE 3HAUECHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB
B ’KocucTteMax. Poib kackaounozo spgexma u 6u008-30uduxamopos (Kiouesvlx
61008) 8 (yHKYUOHUpoBanuu skocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXTY
CMEXHBIMU SKOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISALMNA U SKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3/ICHCTBUH.

Mexanuzmul 8030elicmeusi  3a2pA3HeHUll  pA3HblX — MUNno8  Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  2KOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B030€UCMBUs.
MeTo10510T1s MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JeMmoHCcTpanumn

[Toptpet: A. JIx. Tencnu.
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Tabmuupr u cxembl:  «CTpykTypa  OWOLEHO3a»,  «ODKOcHUCTEMa
HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipynibl OpraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEME,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKasi MUPaMHUIa YUCEID,
«JKkonoruyeckas nupamuia OMOMacChly, «IKOJOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
SHEPruM B arpoiieHose», «[Ipumepsl ypboskocucTeM.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIIMH HACEKOMBIX, dydelia MTHUI
U 3Bepeil, repdapuu KyJbTYPHBIX U JAUKOPACTYIIMX PACTECHUM, aKBapuyM Kak
MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypO03KOCUCTEMBD.

JlaGopaTtopnasi pabora «M3ydeHue pa3zHOOOpa3usi MEIKUX MOUYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKckypeusi «IKCKypcUs B TUIMYHBIN OMOreoleHo3 (B 1yopaBy, OepesHsK,
CJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeHss «IKCKypCcUsi B arpo3KOCUCTEMY (Ha MOJIE WM B TEILIMYHOE
XO3SIHCTBO ).

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buochepa — olOmemnanerapHas 000yi0uka 3eMIId, TJI€ CYIIECTBYET WIIU
CyllleCTBOBaJIa *U3Hb. Pa3BuTue mpeacTaBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Ob6nactu ouocdepst u e€ coctan. XKupoe
BEIECTBO OHochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cylIecTBOBaHUsA Ouocdepsl. OcoOeHHOCTH Onochepsl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHE LUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh SIBIEHUN
B Onocdepe.

3oHasbHOCTE OMochepnl. Ilonstue o Ouome. OCHOBHBIE OHWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIE U IIUPOKOJIIUCTBEHHBIE JIECA, CTENH, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPhs. KimmMar, pacTUTenbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa ¥ (PyHKITUS )KUBBIX CUCTEM, OIIEHKA X PECYPCHOTO MOTEHIIHAIA
u 6nocepHbIX PyHKITUI.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabmuier u cxembl: «I'eocheprl 3emnny», «KpyroBopoT azoTa B IpUPOJIE»,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIE OMOMBI cymny, «Knumaruueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemannsiii gec», «lIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponudeckuii jiecy.

O6opynoBanme: repbapud pacTeHU pa3HBIX OMOMOB, KOJUICKIIUU
YKUBOTHBIX.

Tema 11. HestoBek M OKpyKa0OUIAs cpeaa
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DKOJIOTHUECKHE KPU3HCBI M HMX MpUYMHBL. Bo3aeiicTBue wyenoBeka Ha
ouocepy. 3arpszHeHHe BO3IyIIHOW cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue KiumMara.

AHTpPONOreHHOE BO3/ICUCTBHE HA PACTUTEIBHBIN U )KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIE NPUHIHUIBI OXPAHBI MPUPOJIBL.
Kpacubie xuuru. Oco0o oxpansemble mnpupojnbie Tepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE NMPUHUUIIBI YCTOWYMBOIO PA3BUTHSI YEIOBEUECTBA U IMPHUPOJBI.
PannonanbHOE  NMPUPOJIONOJB30BAaHUE M COXPAHEHHE  OHMOJIOTMYECKOro
pazHooOpa3ust 3emiu. OOIME 3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEICTBU.

Pa3BuTHe METONOB MOHHMTOPHMHIA PAa3BUTHSl OMACHBIX TEXHOTEHHBIX
npoiieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U dKkocucmem. (OcCHOBbI
IKopeabuIumayuyu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemubix SKOCUCHEM.

JdemoHcTpanumn

Tabmuubr u  cxembl: «3arpssHeHue  aTtMocdepbd», «3arpsi3HEHUE
ruapocdepb», «3arps3HeHue nouBb», «llapHukoBbiid  3PdekT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENN YIPABISIEMOTO MUPAY.

O6opynoBanue: pororpaduu oxpaHsieMbIX pacTeHU U )KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yjbTaTaM OCBOEHUS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType IMYHOCTHBIX PE3YJIHTATOB OCBOCHUS IPOTPAMMBI 110 OUOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, Haauyue  NpPAa8oOCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS ITPOTPAMMBI IO OUOJIOTHHU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapilieMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKaIoUIEH cpelie.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS Yy4eOHOro mnpenMera «buoIoOTHS»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIUPEHUE KXU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKM O0YyYaroIIerocsi Kak aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPUYECKON MJEATEIBHOCTH MPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX W MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;
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CIIOCOOHOCTh  ONPEACNSITh COOCTBEHHYIO TO3UIMIO MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYHUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOIO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM TPaXJaHCKOU WJIECHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
Ponunol, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOIIEHUWE K MPUPOAHOMY HACIECIUI0 W NaMITHUKAM
NpPUPOIBI, NOCTHXKEHUAM Poccun B Hayke, HMCKYCCTBE, CIOPTE, TEXHOJOTHUX,
TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJIECHUE U
pa3BUTHE OWOJIOTHMH, TOHMMAaHUS 3HAYCHHUS OWOJIOTMM B TIO3HAHUMU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaerHas yoexJIEHHOCTb, TOTOBHOCTh K CIYXEHUIO U 3ammTe OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAaHWE IYXOBHBIX LIEHHOCTEW pOCCUNCKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHWBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOUIEHHWE K CBOMM pOAMUTENSM, CO3JaHUIO CEMbU Ha
OCHOBE€ OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEWMHOM XU3HU B COOTBETCTBUU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

ITIOHUMAHUE YMOLIMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHIO B pa3HBbIX BUJIaX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢u3uyeckoro BocnuTaHMs, POPMHUPOBAHUS KYJbTYPbI 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJay4Yns:

MOHUMAaHUE W peanu3anus 3I0poBOro W 0Oe3omacHoro obpasza KU3HH
(3m10poBO€  TWHUTaHHWE, COONIOJEHHME TUTHEHHUYECKUX TPaBHUJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryaspHas (undeckas
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aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHHE LEHHOCTH TPaBWJl HHAWBUAYAIBHOTO M KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HaHMWE TMOCJIECCTBUNA U HEMPUSITHSI BPEAHBIX MPUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS

TOTOBHOCTH K TPYY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0HE;

TOTOBHOCTh K AKTUBHOM JE€STEIBHOCTH TEXHOJIOTMYECKOM M COLHAIBHOMU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSTEIHEHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3uyHbIM cepam mpodhecCUOHATBLHON JIEITeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpa30BaHHMIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) IKOJOTrH4e€CKOIr0 BOCIIMTAHUSA:

AKOJIOTUYECKU 11eJ1IecO00pa3Hoe OTHOIIEHHWE K TPHUPOAEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIIEHUE YPOBHS DKOJOTUYECKOW KyJNbTYPBI: MPUOOPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCHEACTBUNA ISt
OKPYKaIOIIEN CPEIbl;

OCO3HaHME TJIOOATBHOTO XapaKTepa IKOJOTMYECKUX MpoOjieM M MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpPUOOpEeTaeMble MPU HM3YyYEHUU OHOJIOTUU
3HAHUS W YyMEHUS TpU pEUIeHWH TPoOJieM, CBS3aHHBIX C pallMOHAJIbHBIM
MPUPOOIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPHUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHHWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEINPHUATUE JIEUCTBUM, IMPUHOCSIIIMX BpPEI  OKPYKAIOLIEH
MPUPOTHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJIArOMPUATHBIE JKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HallMuyue  Pa3BUTOrO  DKOJOTUYECKOTO  MBIIUICHUS,  SKOJOTMYECKON
KYJbTYpbl, OIBbITA JACATEIBHOCTH OKOJOTMYECKOM HAMpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIbHOW, KOMMYHUKATUBHONW M COLIMAIHHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIICCTBEHHON MPAKTHKW, OCHOBAHHOTO Ha JIHAJIOTE
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3IKOBOM W YMTATEIbCKOW KYJbTYpPhl KakK CpeacTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;
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MMOHUMaHuEe cneuu(pUKd OHOJOTMM KaK HAayKd, OCO3HaHUS €€ poJiHu B
(OpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXaroIlleM MHUpPE Kak O €IUHCTBE IPHUPOJIbI, YEJIOBEKa U
o0miecTBa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHU MpoOiIeM
COXPaHEHUs IPUPOTHOTO PAaBHOBECHS,

yOex1EHHOCTh B 3HAUMMOCTH OMOJIOTHUHU JJIi COBPEMEHHOM LMBUIIN3ALIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIWLMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPECcypcHble MPOOJIEMBI  Pa3BUTHS
YeJI0BEYeCTBa, MOMCKA MyTeH BBHIXOJAa U3 IIO0ANBHBIX HKOJIOTHUYECKUX MPOOIEM H
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHAIHLHOMY
MCIIOJb30BAaHUIO TPHUPOJHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTMYECKUX 3HAHUKW B IEISIX
NOBBILICHUSI OO0IIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMUupyeMoil
IpU U3Y4EHUH OUOJIOTUH;

INOHMMaHHUE CYIIHOCTH METO/IOB MO3HAHMS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YaeMble 3HAHHUA JJIs aHaiau3a u
OOBSICHEHMSI SIBICHUIM OKPYXAlOIIero Mupa M MPOUCXOJAIMINX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBI0 MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CaMOCTOSATENIbHO HCHOJIb30BATh OMOJIOTHUECKUE 3HAHUS IS
pereHus mpooOsieM B peabHbIX KU3HEHHBIX CUTYaIINAX;

OCO3HaHWE IICHHOCTH HAyYHOH NEeSTEIBHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTh W  CIHOCOOHOCTh K  HEMpPEphIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHMM 1O OWOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHUSI Y4eOHOTo mpeaMmeTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUNU(PUKYy METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOLECC,
CUCTEeMa, HaydHbIH (paKT, MPUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccleoBaHue,  HaONOJeHHe,  U3MEpEHHe, OKCIHEPUMEHT U JIpyrue);
yHUBEpCalbHble Y4yeOHbIe JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsTUBHBIE), obecrieynBaroIIe dbopmMupoBaHue (GyHKIIMOHATBHOM
ITPaMOTHOCTH ¥ COIMAIBHOH KOMIETCHIIMH OOYYaroIIMXCs; CIOCOOHOCTh
00yJaronmxcs UCIIOJIb30BAaTh OCBOCHHBIC MEXTUCIUTIIMHAPHBIC,

34



MHUPOBO33pEHUYECKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JIEUCTBUS B
MO3HABATEJILHON 1 COIMAIbHON MPAKTHKE.

B pesyaprare wu3ydyeHus OMOJOTMM Ha YpPOBHE CPEIHETO OOIIero
oOpazoBanus y oOydaromerocss OyayT cpOpMUPOBaHBI ITO3HABATEIbHBIC
YHUBEpCAIbHBIC YUeOHBIE JeHCTBUS, KOMMYHHUKATUBHbBIE YHUBEPCAJIbHBIC YICOHBIC
JEUCTBUS, PETryJATHBHbIE YHUBEpPCAIbHBIC Y4ueOHbIE JEHWCTBHUS, COBMECTHas
JIESITCIIbHOCTb.

MeramnpeaMeTHbIe PE3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaagenne YHHUBepPCAJIbLHbIMH yueOHBIMU MO3HABATEJIbHBIMH
AeHCTBUSIMM:

1) 6azoBble JJOrHYecKHe AeiiCTBUS:

CaMOCTOATENILHO  (OPMYJIMPOBAaTH M aKTyallM3MpPOBaTh  IPoOOJIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TP OCBOCHUW 3HAHUN TPUEMBI JIOTHUYECKOTO MBIIICHHS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIU, 000OIICHHS ), PAaCKPhIBaTh CMBICI
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHITHUSMH ),

OTIPENCNIATh IIEIM JEATSILHOCTH, 3ajJlaBas IapaMeTpbl M KPUTEPUU HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

MCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHUS ISl 0OBSICHEHUS (DAKTOB U SIBJICHUIM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTHYECKHUE PpaCCyXJICHUS (MHIYKTHBHBIC, JCHYKTHBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MOJICNIBHBIC ~ CpPEACTBA  JJIs  TPEACTaBICHUS
CYIIECTBEHHBIX CBS3CH M OTHOIICHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKkKe  MPOTUBOPEYMH  pa3sHOTO  poOjJa,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIN3a UMEIOUTUXCS
MaTepHaATbHBIX ¥ HEMATEPUATBLHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B  JICATEIBLHOCTh, OIIGHHBAaTh COOTBETCTBHUC
PE3YNBTATOB LEJSIM, OIICHUBATh PUCKHU MOCJICICTBUN JEATEILHOCTH,

KOOPJIMHUPOBaTh W  BBINOJHATH PabOTy B  YCIOBHUSAX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO,ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIE MCCJIEI0BATEIbCKHE IeHCTBHS:

BJIA/ICTh HaBbIKAMH  Y4EOHO-UCCJIEA0BATEIbCKOM u MIPOEKTHOMU
JeATEeIIbHOCTH, HAaBBIKAMH pa3pelieHus npooaeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO/IOB PEIICHUS IPAKTUISCKUX 3aa4, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

35



HCIIONIb30BaTh PA3NIUYHbIC BHUJBI ACSITEIBHOCTH MO TOJYYEHHIO HOBOTO
3HAHUS, €ro HUHTEPIPETAlUH, MPEoOpPa3OBaHHUIO M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUE€OHBIX U COLUAIBHBIX IPOECKTOB;

(opMUPOBATh HAYYHBIN TUIl MBIIJICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOM
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH TPUYMHHO-CIICJCTBEHHBIC CBS3M M AaKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTATh TUNOTE3Y €€ pelICHHs, HaXOAWTh apTyMEHThI Jii J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBATh TIONYyYEHHBIE B XOJE€ pEIICHUS 3aJaddl  pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIISATh LI€JICHANPABICHHBINA MOUCK MEpPEeHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M IPAKTHUECKYIO o01acTu
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WUJIEH, NpeJiaraTh OPUTMHAIBHBIE MOAXO/AbI U PEIIEHUs,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHWKAX wuHPopMmammu (TEKCTe
y4eOHOT0 MOCoOusI, HAYYHO-TIOMYJISIPHOM IMTEpaType, OMOJOTHUYECKHUX CIOBAPsIX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAITUIO PA3IMIHBIX BUJOB U (POPM IPECTaBICHUS, KPUTUUECKU OIEHUBAThH
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(opMyIUpOBATH 3aMpOCHl U MPUMEHSTh Pa3IUYHbIE METObI MIPH MOUCKE U
otOope Omosornueckor MHGOpMAIi, HEOOXOAMMOM TSI BBITTOJIHEHHS YI€OHBIX
3ajady;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMUHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHUMAIBHYIO  (OpMYy  MPEICTaBICHHS
Oounonornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Ipyroe);

UCTIONb30BaTh HAyYHBIM S3bIK B KadecTBE CpeACTBa MpH paboTe ¢
Ouonornuecko uMHGpoOpMauued: NPUMEHATh XUMHUYECKHE, (U3MUecKkue Hu
MaTeMaTUYECKUE 3HAaKM U CUMBOJIbI, (hopMyibl, abOpeBHATYypy, HOMEHKIATYpY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIaJIETh  HaBbIKAMU  pACHO3HAaBaHUS W 3alUThl  WH(OpMAIHH,
uHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.
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OBJiaeHue YHUBEPCAJIbLHBIMUA KOMMYHHKATUBHBIMHY IECTBUSIMU:

1) oO1enne:

OCYUIECTBJISITh KOMMYHHUKAIlMM BO BceX cdepax >KU3HH, AaKTUBHO
y4acTBOBaTh B JHAJIONe WM JUCKYCCUU TIO CYIIECTBY OOCYXKIAaeMOHl TeMbl
(yMeHue 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CYXICHUS OTHOCUTEIHHO BBITTOJIHEHHUS
npeajiaraeMoi 3a7a4n, YYUThIBATh MHTEPECHI M COTIACOBAHHOCTD MO3UIIMM IPYTUX
YYaCTHUKOB JAHAJIOra UK JUCKYCCUU);

pacmo3HaBaTh HEBEpPOAIBHBIC CPEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMKU CIIOCOOaMH OOIIEHUS M B3aUMOJACHCTBUS, IOHUMATh
HaMEepEeHUs IPYTUX JIIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOILIEHHUE K COOECETHUKY
U B KOPPEKTHOU GopMe (hopMyIupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eITeJTbHOCTh:

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAUBUIYabHON
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEILICHUN Yy4eOHOM 3a1auH;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JCUCTBUN C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jieHa KOJUIEKTHBA,;

MpUHUMATh LEJIH COBMECTHOM  JIESITEIbHOCTH, OPraHU30BBIBaThH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCHWCTBUU,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJAJa M KaXJOro y4YacTHMKA KOMaH[bl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C MO3ULUH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJACHHE B PA3IHYHBIX
CUTYaIMsSIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBISBICHHS MPOOJEM U HX
pelIeHusl B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHWI 1IE€NIeBble M CMBICIOBBIC
YCTAHOBKH B CBOMX JACHCTBHSX W MOCTYIKAaxX MO OTHOIIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSTENIbHO OCYIECTBIIATh MO3HABATEIbHYIO JE€ATEIbHOCTh, BBISBISATDH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEILHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO ~COCTaBIISITh IJIaH pELIEHUs MpoOJeMbl ¢  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHI;
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JaBaTh OIEHKY HOBBIM CUTYaIUsIM;
pacIMpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUN;
JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh

3a peIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO INMUPOKOH SPYIUIUH B
pasHbIX 00JacTAX 3HAHUM, TOCTOSHHO TIOBBIMIATH CBOW 00Pa30BaTENIbHBIA |
KYJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyaIlWsIM, BHOCHTH KOPPEKTUBBI B JICATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJIQJICTh HaBBIKAMH  IIO3HABAaTCIbHOW  peICKCMM KaK  OCO3HAHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3YJBTaTOB M
OCHOBaHUH, MCIOJIH30BaTh MPHUEMBI peqUIEKCHH JJIsi OICHKU CHUTYalldd, BBHIOOpA
BEPHOT'O PEIICHUS;

yMETh OIICHHBATh PHCKH W CBOCBPEMEHHO IPHHUMATH DPEHICHHUS IO WX
CHIDKEHHUIO;

NPUHAMATh MOTHBBI W apTyMEHTHI JPYTUX IPH aHAIM3e pPe3yJIbTaTOB
NeSITCIIbHOCTH;

3) npuHsATHE CeOsl U APYTHX:

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apPryMEHTHl JAPYTHX TPU aHAIHM3Ee Pe3yJIbTaToOB
JCSATCIIBHOCTH;

MpHU3HABaTh CBOE MPABO W MPABO JAPYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MU € TTO3UIMH JIPYrOro YeIOBEKa.

MNPEIMETHBIE PE3YJBTATHI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS COJEp)KaHWs ydeOHOro MpeaMera
«buonorus» Ha yrayONEHHOM ypOBHE OpPHUEHTHUPOBAaHbI Ha oOecreueHue
npopuiabHOro  o0ydeHust — oOywatouiuxcs — Ouosormu. OHHM  BKIIIOYAIOT:
cneuuduueckue st OMOJIOTUY Hay4YHble 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM 110
OCBOEHUIO, MHTEPIPETAIMN U NMpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
MOJTyYEHHUIO HOBBIX 3HAHUM U UX NMPUMEHEHHUIO B Pa3IMUYHbIX YYEOHBIX, a TAKXKE B
peasbHbIX XU3HEHHBIX cuUTyauusax. [IpeaMeTHble pe3ylbTaThl MPEACTABIECHBI 1O
rojiamM u3y4eHHusl.

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS yueOHOro mpenmMera «buomorus» B 10
KJlacce IOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe U poJM OWOJIOTUM B CHUCTEME
€CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B
NO3HAHWU  3aKOHOB TMPHPOJBI W  pEIIeHUH MpodJieM  palroOHaIBLHOTO
PUPOAOIIOIB30BaHMSA, O BKJIAJE POCCUHCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE
OuoJIoTHNy;

38



BJIQZICHUE CUCTEMON OHMOJOTrMYECKHX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraoNIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xknerounas Teopus T. llIanna, M. lllneinena, P. BupxoBa, xpomocomHast Teopust
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o 1meHTpax
MHOTOO0pa3usi W MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHW#),  3aKOHBI
(eaHOOOpa3usi OTOMKOB TMEPBOrO TMOKOJICHMS, PACIICIUICHHS, YACTOThl T'aMeT,
HE3aBUCUMOTO HacnenoBanus [. MeHngensa, TOMOJOTHYECKHMX pSAIOB B
HAaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJAMHU HAYYHOI'O TO3HAHMS, HCIOJIb3YyEeMBIX B
OMOJIOTMYECKUX UCCIEOBAHUSIX KUBBIX OOBEKTOB (OMHUCaHUE, HU3MEpPEHUE,
HaO0JI0ICHUE, DKCTICPUMEHT);

YMEHHUE BBIACIATh CYLIIECTBEHHbIE TPU3HAKH: BUPYCOB, KJIETOK MIPOKAPUOT U
HYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, J)KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTEHUH, >XUBOTHBIX, 4YEJIOBEKAa, IPOLIECCOB KU3HEAESITEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BemIecTB (MeTaboIu3M), MPEeBpaIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U rerepoTpoPHOr0 TUIIOB MUTAHUS, (POTOCUHTE3A U XEMOCUHTE3A,
MHUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  HUHIUBUIAYAJIbBHOTO  pa3BUTUs  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS TEHOB, T€TEPO3KUCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTAHABIWBATh B3aUMOCBSI3M MEXJY OpPraHOUJIaMH KJIETKH U UX
(GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M UX QYHKUUSAMU, MEXKIY
OpraHamMM M CHUCTEMAaMHU OpPraHOB Yy PACTEHHM, JKMBOTHBIX WU YEJIOBEKA U UX
GyHKIUSIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (PYHKIUSMU, MEXKIY ITaramu
oOMEHa BEIIECTB, ATaraMH KJIETOYHOTO IHKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO PAa3BUTHS, TEHOTHIOM W (EHOTHINOM, (DEHOTHUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISBIISITh OTJIMYUTENbHBIE MPU3HAKU KUBBIX CHUCTEM, B TOM UHUCIIC
pPacTEHHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLINE aPryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl IOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIIIT;

yMEHHUE peniaTh  OHOJIOTHYECKHE  3aJayd, BBISBIATH  MPUYUHHO-
CJIEJICTBEHHbIE CBSI3M MEX]y HCCIEAyeMbIMU OMOJIOTUYECKUMH TMpOIleccaMu U
ABJICHUSIMHM, [I€JIaTh BBIBOJBI M MPOTHO3bI HAa OCHOBAHMM TMOJYYEHHBIX
pE3YyIbTATOB;

YMEHHUE BBITIOJIHATH JaO0OpaTOpHBIE W TMpaKTUYECKHE PabOThI, COOIOAATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;
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YMEHUE BBIIBUTATh THUIOTE3bI, TNPOBEPSATh HUX OKCICPUMEHTATHLHBIMHU
cpeacTBamMH, (GOpMYyIUPYs IeJdb HCCIEIOBaHUS, AHAIU3UPOBATH IOTYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE yYacTBOBaTh B y4eOHO-HCCIIEIOBATEIHLCKON paboTe Mo OWOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e NIKOJBHBIX HAayYHBIX OOIIECTB, M
nyOIMYHO  TPEJCTABIATH  MOJYYCHHBIE  PEe3ylbTaThl HA  YUCHHYECKHX
KOH(EPEHITUSIX;

YMEHHUE OIICHUBATh ATHUYCCKHWE AaCMEKThl COBPEMEHHBIX HCCIICIOBAHUNA B

obmactu  Ouonorud ¥ MEAWIMHBI  (KJIOHMPOBaHHWE,  HCKYCCTBEHHOE
OIUTIOIOTBOPEHHE, HAINPABIECHHOE M3MEHEHHWE I'€HOMAa M CO3JaHWE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOP Oyayiiei npodeccHoHAIbHOM
JEATEIIbBHOCTH B 00JIaCTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOTO XO3SMCTBA, MUIEBON MPOMBIINIJIECHHOCTH, YTIAyOJsTh MO3HABATEIbHBIM
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
MPOJIOJDKEHHE  OMOJOTHYECKOro  00pa3oBaHMsl B OpPraHU3alUsX  CPEIHETO
PO eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUs yueOHOro npeamera «buonorus» B 11
Klacce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MeECTE€ W pOJM OHOJIOTHH B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBECHHO-HAYYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TIPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
MIPUPOOTIOIL30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHHS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

yMEHHUE BIIAJIETh CHUCTEMON OMOJOTHYECKHMX 3HAHUW, KOTOpas BKIIIOYAET
OTIpEJICICHUs] W TIOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OUOJIOTHYECKUX
TEPMUHOB M TOHATHH (BHI, dKOCHUCTeMa, Ouocdepa), OMOIOTHUECKHE TECOPHH
(aBomonionHas teopust Y. J[apBuHa, CHHTETHYECKAs TEOPHs DBOJIOIHH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsiX U HampasieHuUsx 3Bomtounn, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus J[x. Xapaum m B. BaiinbGepra,
3apoapiieBoro cxojacrea K. M. bopa), mpasuwma (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMuJibl 3HEpruM), runoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJQJCTh  OCHOBHBIMH  METOJJaMH  HAy4YHOTO  ITO3HAHWSI,
UCITOJIb3YEMBIMH B OMOJIOTHYCCKUX MCCIICIOBAHUSX KHUBBIX 0OBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOIOJICHUE, SKCIEPUMEHT), CIIOCOOaMU BBISBJICHUS U
OLICHKH aHTPOIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIIETATh CYIIECTBCHHBIE TPU3HAKU: BUJOB, OHOTEOIEHO30B,
IKOCHCTEM M Ouocdepbl, CTaOUIM3UPYIOLIETO, ABMKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIONIaTPUUECKOTO u CUMITaTPUIECKOTO
BUI000pA30BaHMUs, BIUSHUS ABWKYITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
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MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHWMs, YepeOBaHUS HAIMPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTaHAaBIMBAaTh B3aMMOCBSI3M MEXKIY MPOLIECCAMHU DBOJIIOLIHH,
JBIDKYIIMMH CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYUTENbHBIE  TMPU3HAKU  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K cpefie 0OUTaHMs, a0MOTUYECKUX U OMOTUYECKUX
KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIS JOKa3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U CPE/Ibl OOUTAHUS, CAMHCTBA
YEJIOBEUECKMX pac, HEOOXOIWMOCTH COXPaHCHHS MHOT000pasus BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

yMEHHE pemath  OWOJIOTMYECKHE  3a7aud, BBIABISATH  MPUYHUHHO-
CJICJICTBEHHBIE CBSI3M MEX]y HCCIEIyeMbIMU OMOJIOTUYECKUMH IMpOIleccaMu |
SBJICHUSIMH, JieJaTh BBIBOJBI W TIPOTHO3bI Ha OCHOBAaHUM MOJYYEHHBIX
pe3yIbTaToB;

yYMEHHUE BBIMOJHATh J1a0OpaTOpPHBIE U TMpPaKTUYECKUE pabOThI, COOJIIOAATH
npaBuiIa npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIIBUTATh THIOTE3bI, TPOBEPATH HMX OKCIICPUMEHTATHLHBIMU
cpencTtBamu, GOPMYIHPYS IEIb HCCICIOBAHUS, aHAJIM3UPOBATH TIOJyUYCHHBIS
PE3yNbTATHI U CNIaTh BEIBOBL;

YMEHHE y4acTBOBaTh B y4e€OHO-HCCIIEIOBATEIIbCKON paboTe Mo OHOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, M
nyOJUYHO  TIPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  yYEHHYECKHX
KOH(DepeHusx;

yYMEHUE OIICHUBATh TMIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCO0aX MpeaoTBpaICHUS
rII00aabHBIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBJIATh OCO3HAHHBIM BHIOOP Oymymied mpodeccruoHaIbHOMU
JEATETLHOCTH B 00JIAaCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONB30BAHMS, MEIUITUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MPOMBINIUICHHOCTH, YTJIYyOJIATh TI03HABATENbHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIICH  Tpodeccmrt W MPOJOKCHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEIAHETO MPOQPECCHOHAIBHOTO H
BBICIIIET0 00pa30BaHUsI.

41



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoTsI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

buonorus xkak HayKa

JKuBBIe cCTEMBI U X HU3YUCHUC

buonorus xieTku

XuMuueckast opranusanys KJICTKHU

Ctpoenue u GyHKIMH KIETKH

10

0.5

bubmuorexa [JOK
https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Bbubaunorexa POII
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru
bu6mmorexa [IOK
https://m.edsoo.ru
bubnuorexa POII
https://resh.edu.ru

OOMeH BellecTB U MpeBpalleHne SHEPTUH B
KJIETKE

bu6mmoreka [IOK
https://m.edsoo.ru

42


https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

HacnencrBennas undopmanus u
peanu3anus €€ B KIETKE

JKu3HEeHHBIN TUKIT KJIETKU

0.5

Bbubmaunorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
Bbubmaunorexa POII
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
bubnuorexa POIII
https://resh.edu.ru

Ctpoenue u GyHKIIHH OpraHU3MOB

17

1.5

bu6mmoreka [IOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru

10

Paszmuoxenue u Pa3BUTHEC OPTraHU3MOB

1.5

bu6mmoreka [IOK
https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru

11

I'enetnka — HayKa O HAaCJICACTBCHHOCTHU U
HN3MCHYHUBOCTHU OPTaHNU3MOB

0.5

bu6mmoreka [IOK
https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru

12

13

3aKOHOMCpHOCTI/I HaCJICACTBCHHOCTHU

3aKOHOMEPHOCTH U3MEHUYUBOCTH

10

bu6mmoreka [JOK
https://m.edsoo.ru
bubnuorexa POII
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
bubnuorexa POIII
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https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

14

I'eHeTnka yenoBeka

0.5

https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
bubnuorexa POII
https://resh.edu.ru

15

CGJ’ICKHI/IH OpraHu3mMoB

bubmuoreka [JOK
https://m.edsoo.ru
Bbubmaunorexa POII
https://resh.edu.ru

16

BuorexHonorus 1 CHHTETHYECKass OMOJIOrUs

bu6mmoreka [IOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru

17

Ob6o06mraroiee MOBTOPEHHE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KIIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

3apoxACHUE U Pa3BUTUE IBOIIOIMOHHBIX
MpeJICTaBICHUN B OMOJIOTUI

Mukpo3BoIIONHs U €€ PE3YNIbTAThI

Makpo3BOIIOLIHs U €€ PE3yNIbTAThI

[IpoucxoxkaeHue u pa3BUTHE KU3HU HA
3emiie

KoanyecTBo 4acos

KonTpoabHbie
Bceero
padoTshI

14

15

IIpakTuyeckue
padoThI

1.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru

HpOI/ICXO)KI[eHI/IC YCJIOBCKA — aHTPOIOI'CHE3

10

bu6mmoreka [IOK
https://m.edsoo.ru
bubnmuorexa POIII
https://resh.edu.ru

DKOJIOTHSI — HayKa O B3aWMOOTHOIIICHUSIX
OpTraHu3MOB U HAAOPIraHU3MEHHBIX CUCTEM
C OKpY>Karollei cpeaoi

0.5

bubmuorexa [JOK
https://m.edsoo.ru
bubaunoreka POII
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

7 Opranu3mel 1 cpefia 0OOuTaHHS

1.5

https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
bubnuorexa POII
https://resh.edu.ru

8 DKOJIOTHS BUJIOB U MOIYJISLIAI

0.5

bubmuoreka [JOK
https://m.edsoo.ru
Bbubmaunorexa POII
https://resh.edu.ru

DKonorus COO6H_ICCTB. DKOJIOTrHYecKHue
CHCTCMbI

12

0.5

bu6mmoreka [IOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru

10 buocdepa — rmodanbHas 3KocUCTEMA

bu6mmoreka [IOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru

11 YenoBek U OKpyxkaromas cpeaa

12 O6o06maro1iee TOBTOPEHHE

bu6mmoreka [JOK
https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

7.5
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https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

HOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bceero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
buosnorus kak KOMILIEKCHas
1 HayKa U KaK 4acTh 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO0 00IIecTBa
https://academy-
YKHBBIC CHCTEMEI 1 HX content.apkpro.ru/lesson/c45176a3-
2 cBOICTEA 1 2766-4ff7-b293-4b9d940ff6de
YPOBHeBa}I OpraHr3anusa https://academv-
3 KUBLIX CHOTEM 1 content.apkpro.ru/lesson/15bc113d-
cab1-4730-8ca3-8c3862e30f75
Hcropust OTKpBITUS U
4 U3YYCHUS KIICTKH. 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas TCOpHUA
Meroasl MOJIEKYJIIPHON U
KJICTOYHOW OMOJIOTHH.
[TpakTuyeckas pabora https://academy-
5 «Hynettne meron0n 1 0.5 content.apkpro.ru/lesson/070c3elb-

KJIETOYHOM OHoioruu
(xpomarorpadus,
anexTpodopes,
nuddepeHnrantbHoe

ed0e-4857-8b6e-d5758b8ba098
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https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/5383/

HEHTPU(PYTUPOBAHUE,
ITLIP)»

XMMHYECKUHN COCTaAB
KIICTKH

MunepasbHbie BElIlecTBa
KJIETKH, UX OMOJIOrHYecKast
pOJIb

Opranuyeckue BelecTBa
KIIETKU — OEJKU.
JlaGopaTtopHas pabota
«O6Hapyx)eHne 6eJIKOB ¢
TIOMOIIIBIO0 KaYeCTBEHHBIX
peaKuuii»

CBoiicTBa, K1accupuKaIus
U GyHKIMH OEIKOB

0.5

https://resh.edu.ru/subject/lesson/1587/

https://resh.edu.ru/subject/lesson/5397/

https://resh.edu.ru/subject/lesson/3840/

https://academy-

content.apkpro.ru/lesson/070c3elb-

ed0e-4857-8b6e-d5758b8ba098

10

Oprannueckue BeniecTna
KJIETKH — YTJI€BOJIbI

https://resh.edu.ru/subject/lesson/3840/

11

12

Oprannueckue BeniecTna
KIJICTKU — JIMIIUbI

HyxienHOBbIE KMCIIOTHI.
JIHK u PHK.
JlaGoparopHas paboTa
«Hccnenosanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICIICHHBIX U3 KIIETOK
pa3IMYHBIX OPTaHU3MOBY

0.5

https://resh.edu.ru/subject/lesson/3840/

https://resh.edu.ru/subject/lesson/3840/

13

Crpoenue u GpyHKIUU

https://resh.edu.ru/subject/lesson/3840/
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https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/

AT®. lpyrue

HYKJIe03uaTpudochaThI
(HTD)

14

CexBennpoBanue [IHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

https://academy-

content.apkpro.ru/lesson/3b18d58d-

51ee-43ba-9b17-45c9608fa382

15

16

Meroas! CTpyKTypHOHR
Ouonoruun

Twurs! KIeToK.

HpOKapI/IOTI/I‘-ICCKaSI KJICTKa

https://resh.edu.ru/subject/lesson/1587/

https://resh.edu.ru/subject/lesson/1588/

17

Crpoenue

BYKapI/IOTH‘IeCKOﬁ KIJICTKU.

ITpakTuyeckas pabora
«W3yuyeHue cBOMCTB
KJIETOYHOM MeMOpaHbI»

0.5

https://resh.edu.ru/subject/lesson/1588/

18

[ToBepxHOCTHBIN anmapar
KJIETKH

https://resh.edu.ru/subject/lesson/1588/

19

OnnomemMOpaHHbBIE
OpPTaHOUIBI KJICTKH.
[IpakTuueckas pabora
«3yueHne nBUKEHUS
[IUTOIJIa3MBbI B
PaCTUTEIBHBIX KIETKaX»

0.5

https://resh.edu.ru/subject/lesson/3847/

20

[TomyaBTOHOMHBIE
OpTaHOMIbI KJIETKH:

MHUTOXOHAPHWH, IITACTUABI.

JlaGoparopHas paboTa

0.5

https://resh.edu.ru/subject/lesson/3847/
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https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/

«HccnenoBanme
IUIa3MOJIN3a U
JIeTIJIa3MOJIN3a B
PaCTUTEINIbHBIX KIETKAaX)

HemeMOpaHHBIE OpraHOUTBI

https://academy-

21 OLOTKI content.apkpro.ru/lesson/0810f15f-
ad77-4c70-9f41-1270516b7afl
https://academy-

22 CtpoeHue U QyHKIHH sIpa content.apkpro.ru/lesson/0810f15f-
ad77-4c70-9f41-1270516b7afl

CpaBHUTENIbHAS
XapaKTePUCTHKA KIETOK https://academy-

23 oyxapuot. Jlaboparopras 0.5 content.apkpro.ru/lesson/0810f15f-
padora «syuemne a477-4¢70-9f41-1270516b7af1
CTPOCHUA KIICTOK
PAa3JIMYHBIX OPraHU3MOB)

AccuMunanusa u
JUCCUMUJISIAS — JIBE
CTOpPOHBI MeTa0oIn3Ma.
Tunber oOMeHa BelIecTB.

24 JlaboparopHas pabora https://resh.edu.ru/subject/lesson/2486/
«3yyenune
KaTaJIUTUYECKON
aKTUBHOCTH (pepMEeHTOB (Ha
npUMepe aMHIIa3bl WK
KaTaasbl)»

DepMEHTAaTUBHBIN XapaKkTep
25 peaKIuii KJIEeTOYHOTO 0.5 https://resh.edu.ru/subject/lesson/3917/

MeTadomn3Ma.
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https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/3917/

26

JlaboparopHas pabota
«3yuenue
(hepMEeHTaTUBHOTO
pacuierIeHus EPOKCHIA
BOJIOPOJIA B PACTUTEIILHBIX
Y )KHBOTHBIX KJIETKaX)»

benku-akTuBaTOpH U
OCIIKU-UHTHOUTOPBI

https://resh.edu.ru/

27

28

ABTOTpO(DHBIIA THIT 0OMEHa
BEILIECTB

dorocunTes

https://resh.edu.ru/

https://resh.edu.ru/subject/lesson/3917/

29

XeMOCHHTE3.
JlaGopaTtopHnas pabota
«CpaBHEHHE MTPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

0.5

https://resh.edu.ru/

30

31

AHa’poOHbBIE OPTaHU3MBI.
Bunasl 6posxenus.
JlaGoparopHas paboTa
«CpaBHEHHE ITPOLIECCOB
OpO’KEHMSI U ABIXaHHS»

AspOoOHBIE OPraHU3MBI.

DTarnbl S3HEPreTHYECKOTO
obMmeHa

https://resh.edu.ru/

https://resh.edu.ru/

32

DHeprus MeEMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunte3 AT®: pabora
npoToHHON AT®-cuHTAa3bI

https://resh.edu.ru/
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https://resh.edu.ru/subject/lesson/3917/

Peakuuu marpruyHoro

33 https://resh.edu.ru/subject/lesson/5352/
CHUHTE3a

34 Tpaticip HHVHM B https://resh.edu.ru/subject/lesson/5352/
Marpuunblid cuHTe3 PHK

35 Tpaucnsaus u e€ STarnbl https://resh.edu.ru/subject/lesson/3917/
Konuposanue

36 AMHHOKHCIOT. Porh https://resh.edu.ru/subject/lesson/5352/
puOOCOM B OMOCHHTE3E
Oeska

37 Opranusaus resoma y https://resh.edu.ru/subject/lesson/5352/
MPOKapUOT U DYKapUOT
MonekynspHble

38 MEXaHU3MBbI DKCIPECCHH https://resh.edu.ru/subject/lesson/5352/
T'€HOB Y DYKapHOT
Bupycsl — BHEKIETOUHBIE
st o, tps:lacagemy.

39 Mpaxriseckas paGota 0.5 content.apkpro.ru/lesson/eb33fad3-

8d72-4e0b-bbc5-4c86e312fb15
«Co3manue MoaeIn
BUpYyCa»
BupycHsie 3a0oneBanus https://academy-

40 YEJI0BEKA, JKMBOTHBIX, content.apkpro.ru/lesson/eb33fad3-
pacTeHui 8d72-4e0b-bbc5-4c86e312fb15
Hanorexnonoruu B https://academv-

41 N — content.apkpro.ru/lesson/eb33fad3-

8d72-4e0b-bbc5-4c86e312fb15

42 JKU3HEHHBIN UK KIIETKHA https://resh.edu.ru/subject/lesson/3927/

43 Martpuunsiii cunres JJHK https://resh.edu.ru/subject/lesson/3927/
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https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/

XPpOMOCOMBI.
JlaGopaTtopHnas pabota

44 «M3y4yeHne XpoMOCOM Ha 0.5 https://resh.edu.ru/subject/lesson/3927/
T'OTOBBIX
MUKpOIIpEraparax»
45 Jlenenue KJICTKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunsl kietok. Kapuokunes
1 MUTOKHUHE3.
JlaboparopHas paboTa https://academy-
46 «HaOnroienne MuTo3a B 0.5 content.apkpro.ru/lesson/a494c3cb-
KJICTKaX KOHYHMKA KOPEeIIKa b7c7-4815-b7al-155¢c7245fdbf
JIyKa (Ha T'OTOBBIX
MHKponpenapaTax)>>
PerJISIIII/ISI KU3HCHHOT'O httpS://academV-
47 LMK KICTOR content.apkpro.ru/lesson/a494c3cb-
b7c7-4815-b7al-155¢7245fdbf
48 Opraii3M Kak euoe https://resh.edu.ru/subject/lesson/3927/
oejIoe
TkaHu pacTeHUN.
49 Jlabopatopuaz pa§OTa 0.5 https://resh.edu.ru/
«I/IBYLICHI/IC TKaHECU
pacTeHuin»
TxkaHu )KUBOTHBIX U
50 uenoexa. Jlabopatop Haﬂv 0.5 https://resh.edu.ru/
pa60T a «I/I3yIICHI/Ie TKaHCU
KHUBOTHBIX»
Opransl. Cuctemsl
51 0.5 https://resh.edu.ru/

opranos. JlabopatopHas
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https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/

pabora «3yuenue opraHoB
I[BETKOBOT'O PACTCHUS

52 Omnopa Tena opraHu3MoB https://resh.edu.ru/
53 JIBMoKEHHE OpPraHu3MOB https://resh.edu.ru/subject/lesson/6769/
54 [Muranue opraHu3MoB https://resh.edu.ru/
IInTanne MO3BOHOYHEBIX
55 FHBOTHBIX. https://resh.edu.ru/
HI/IH_IeBapI/ITeJ'IBHaSI CUcreMa
YCJIOBCKa
56 JIpIxaHue OpraHu3MOB https://resh.edu.ru/subject/lesson/6759/
57 JlpIxaHue MO3BOHOYHBIX https://resh.edu.ru/subject/lesson/6760/
JKUBOTHBIX U Y€JIOBEKa https://resh.edu.ru/subject/lesson/6761/
S8 T pancropT semieets y https://resh.edu.ru/subject/lesson/2489/
OpraHnu3mMoB
59 55::;;2:;;1 i;}:zfzmx " https://resh.edu.ru/subject/lesson/1581
YCJIOBCKa Z
60 Beriiesienne y opraHu3MoB https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y OpraHu3MoB https://resh.edu.ru/subject/lesson/1580/
62 ?el\g::;;ﬂ crcTena https://resh.edu.ru/
63 Pasapamimocts i https://resh.edu.ru/
peryidanus y opraHu3MoOB
I'ymopanbHas peryisauus u
64 HHJIOKPUHHAs CUCTEMa https://resh.edu.ru/subject/lesson/2458/
JKUBOTHBIX U YCJIOBCKa
65 DopMBbI pa3MHOKEHHSI https://resh.edu.ru/subject/lesson/5359/
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OpraHu3MOB

66
67

ITonoBsoe Pa3MHOXKCHUEC

Meiios

https://resh.edu.ru/subject/lesson/3927/

https://resh.edu.ru/subject/lesson/3927/

68

l'amerorenes. O6pazoBanue
H pa3BUTHC MTOJIOBBIX
kJeTok. JlabopaTopHas
pabora «M3y4yenue
CTPOCHHS MOJOBBIX KIJIETOK
Ha TOTOBBIX
MHKpOIIpeTiapaTax»

0.5

https://resh.edu.ru/subject/lesson/3927/

69

NuauBunyansHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

https://resh.edu.ru/subject/lesson/5630/

70

71

72

73

3akJiaJika OpraHoB M TKaHEH
13 3apO/IBIIIEBBIX JIUCTKOB

Poct u pazsutune
KUBOTHBIX. JlabopaTopHas
pabota «BrbIsBiIeHHE
IIPU3HAKOB CXOJICTBA
3apoIbIIIEN MO3BOHOYHBIX
JKUBOTHBIX)

PasMHOkeHUE U pa3BUTHE
pacrenuii. JlaboparopHas
pabota «CTpoeHre OpraHoB
Pa3MHOKEHHSI BBICIINX
pacTeHuin»

I/ICTOpI/I}I CTaHOBJICHUA 1

Pa3BUTHSI TEHETUKHU KaK
HayK{

0.5

0.5

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5359

https://resh.edu.ru/subject/lesson/5359
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74

75

OCHOBHBIC TTOHSATHS U
CHUMBOJIBI T€HETUKH.
JlaGopaTtopHnas pabota
«/Ipo3oduna kak 0OBEKT
TCHETUYECKUX
HCCIICIOBAHUID)

3aKOHOMEPHOCTH

HacCJICOJOBaHUs IIPU3HAKOB.

MonorubpuaHoe
CKpel1BaHHE.
[IpakTuyeckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUAHOTO
CKPELIMBAHUS Y
Jpo30¢uIs"

0.5

0.5

https://resh.edu.ru/subject/lesson/5386/

76

77

78

79

I{uTomorunueckre OCHOBBI
MOHOTHOPUIAHOTO
CKpEITUBaHUS

AHanusupyroniee
ckpemuBanue. Henonxoe
JOMUHHPOBAHUC

Jurubpunxoe
CKpEIlMBaHHUE.
[IpakTuyeckas padora
«3yueHne pe3ynbpTaToB
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
JPO30(UITBDY

]_[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBEI

0.5

https://resh.edu.ru/subject/lesson/5386/

https://resh.edu.ru/subject/lesson/5386/

https://resh.edu.ru/subject/lesson/4725/

https://resh.edu.ru/subject/lesson/4725/
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TUTHOPHTHOTO
CKPCIIUBAHUS

80

81

CremieHHOE HacIeIOBaHHUE
MPU3HAKOB

XpOMOCOMHasI TEOPHS
HACJIEICTBEHHOCTH

https://resh.edu.ru/subject/lesson/4725/

https://resh.edu.ru/subject/lesson/4755/

82

I'e”HeTuka nmona

83

84

['eHOTHN KaK IeIOCTHAS
cucrema
['eHeTnyeckuii KOHTPOIb

pa3BUTHUS PACTEHUH,
JKUBOTHBIX U YEIIOBEKa

85

M3MeHYnBOCTH IPU3HAKOB.
Bunsl n3smMenunBocTH

https://resh.edu.ru/subject/lesson/5387/

86

87

MonudukarmonHas
U3MEHYUBOCTD
BapuaunonHsslii psia u
BapHallMOHHAs KpUBasl.
JlaGoparopHas paboTa
«Uccnenosanue
3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON
M3MEHYUBOCTH.
[TocTpoenue
BapHallIOHHOTO psiJa U
BapUALMOHHON KPUBOI»

0.5

https://resh.edu.ru/subject/lesson/5387/

https://resh.edu.ru/subject/lesson/5387/

88

I'enoTunmueckas
U3MEHYUBOCTD.

https://resh.edu.ru/subject/lesson/5387/
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KoMOunatuBHas
W3MEHYUBOCTh

89

MyranuonHnas
U3MEHYHBOCTb.
[IpakTuyeckas pabora
«MyTaun y 1po30QpHIsl
(Ha TOTOBBIX
MHKpOIIpeTiapaTax)»

0.5

https://resh.edu.ru/subject/lesson/5387/

90

3aKOHOMEPHOCTH
MYTAI[MOHHOTO MpOIecca.
ONUIreHeTHKA U
SMUTEeHOMHKA

https://resh.edu.ru/subject/lesson/5387/

91

I'eneTnka denoBeka.
[IpakTuyeckas pabora
«CocTaBlicHHE U aHAIN3
POIOCIOBHON»

0.5

https://resh.edu.ru/subject/lesson/3861/

92

93

94

MeTtoasl MeqUITMHCKOM
T€HETUKU

3HaueHue MEIUIIMHCKOM
T€HETHUKHU B
MPEeIOTBPALICHUH U
JICHCHHNH I'CHCTHUYCCKUX
3a00JIeBaHM UeJIOBEKa

OCHOBHBIC ITOHITHUS
cenekuuu. JlabopatopHas
pabota «/3y4ueHue copToB
KYJIBTYPHBIX PaCTCHHH 1
MOPOJT TOMAITHUX

0.5

https://resh.edu.ru/subject/lesson/3861/

https://resh.edu.ru/subject/lesson/3861/

https://resh.edu.ru/subject/lesson/3861/
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KHUBOTHBIX)»

95

96

97

98

99

MeToOb!I CENEKIIMOHHOMN
pabotsr. JlabopaTopHas
pabora «M3yueHnue MeTo10B
CEJICKLIUH PACTCHUN»

JlocTrxeHus cenexkuuu
pacTeHUH U )KUBOTHBIX.
[IpakTuyeckas pabora

«IIpuBuBKa pacTeHHI»

CoxpaHeHHe, HU3YUCHUC U
HCIIOJIB30BaHHUC
TCHCTUYCCKHUX PECYPCOB

buorexHonorus xkak Hayka
¥ OTpacib IPOU3BOACTBA.
[IpakTrueckas padoTa
«M3yueHnne oObeKTOB
OMOTEXHOJIOTHM»

OcHOBHBIC HaITpaBJICHU A
CHHTETHYCCKOM OMOJIOTHHI

0.5

0.5

https://resh.edu.ru/subject/lesson/3939/

https://resh.edu.ru/subject/lesson/3939/

100

101

102

XpOMOCOMHAsI U TeHHas
WHXXCHEPUS
Menununckue
OHMOTEXHOIOTHHI
[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aLMs 3HAHUH

https://resh.edu.ru/subject/lesson/3939/

https://resh.edu.ru/subject/lesson/3939/

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

102

13.5
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11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 DBoumonnonHas reopus Y. lapsuna 1 https://resh.edu.ru/
4.

) JIBMOKYIIHE CHITBI DBOJIIOIIMH BUJIOB 110 1 https://resh.edu.ru/
JapBuny
Bopro i

3 opn0a 3a CyI_I_[eC;FBOBaHI/Ie, €CTECTBCHHBIH 1 https://resh.edu.ru/
U UCKYCCTBEHHBII 0TOOP

4 dopMUpOBaHUE CHHTETUYECKON TEOPUHU 1 https://resh.edu.ru/
IBOJIIOIIH

5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1 httos://resh.edu.ru/
MHUKPOIBOJIOIHS U MAaKPOIBOIFOIIHS
I _

5 OIYJISIIIASI — DJIEMEHTapHas eIuHUIA 1 https://resh.edu.ru/
HBOJIIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
X B. Baiin6 . JIab

7 apAt, anHbeprd. AabopaTopHai 1 0.5 https://resh.edu.ru/
pabota «BpIsiBIEHHE U3MEHYUBOCTH Y
oco0eill 0HOTO BHJIa»

8 OnemeHTapHbIE (PAKTOPHI IBOIIOIHH 1 https://resh.edu.ru/
3 C)

9 eperct ocroBarers. Sbdext 1 https://resh.edu.ru/
OYTBIJIOUHOTO TOPJIBIIIKA
M N 78

10 VITDATLITH. FEOILTHITH HOMY BT 1 https://resh.edu.ru/
reorpaduueckas, Ouonormueckas

11 EcrecTBeHHBII 0TOOP — HANPABJISIONIHNA 1 https://resh.edu.ru/
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(hakTop IBONIOIHH

12

13

14

15

[TonoBoii oTO60Op

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOABOJIFOIIHH.
JlaGopaTtopHas padorta «3ydueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumeps! npucnocodIeHU Y OpraHu3MoB:

MopdoJioruueckue, GU3noIOrnIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast padora «I[IpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEeHUE BHI0B
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

16

Crpykrypa BUJa

https://resh.edu.ru/

17

18

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBs3b MUKPO3BOJIFOIHUU U STTUIEMHUOJIOTUN

https://resh.edu.ru/

https://resh.edu.ru/

19

20

21

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIUN

buoreorpaduyeckue MeToabl U3ydeHUS
HBOJIIOLIH
DOMOpPHOIOrHYECKHUEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

22

MonekynsapHO-TeHETUYECKHUE,

https://resh.edu.ru/
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OHMOXMMHUYECKUE U MAaTEMAaTUUECKUE
MCTOABI U3YYCHUS 3BOJIIOIIUN

23 OO011re 3aKOHOMEPHOCTH IBOJTIOLIUH https://resh.edu.ru/
AnantuBHasg paguanuga. HepaBHOMEpHOCTE

24 A pazHan p p https://resh.edu.ru/
TEMIIOB 3BOJIIOIIUU
Ha HBIC TMITIOTC3bI IIPOUCXOXKIACHUA

25 i p a https://resh.edu.ru/
JKA3HU Ha 3emiie

OHAYYHBIE IIPEACTABICHUS O 3apOKICHUNA

26 Jlonays peA PO https://resh.edu.ru/
KNU3HHU
OCHOBHBIE ATallbl HEOPraHUYECKOM

27 p https://resh.edu.ru/
3BOJIFOLUU

28 ['unoTe3sl 3apOKACHUS KU3HU https://resh.edu.ru/
WcTopus 3emMau v MeTOMIBI €€ U3YUEeHHUS.
JlabopartopHas pabora «13yyeHue u

29 paTOpHai p i 0.5 https://resh.edu.ru/
OIIMCAaHHUEC UCKOIIAaCMBbIX OCTATKOB ,ZIpeBHI/IX
OpPTaHHU3MOB»
HauanrnHable 3Tanbl opraHndecKkoi

30 p https://resh.edu.ru/
3BOJIIOLUHA

31 DBOJIIOIHS 3YKAPHOT https://resh.edu.ru/
OCHOBHBIE ATAIIbl 3BOJOLAN

acturelnbHOro mupa. [Ipaktuueckas

32 p pa-'p B 0.5 https://resh.edu.ru/
pabora «3yueHue ocobeHHOCTEM
CTPOCHHS PACTCHHUH Pa3HBIX OT/EIIOB)
OCHOBHBIE ATAIIbl 3BOJIOLAH XUBOTHOT'O

33 A https://resh.edu.ru/
MUpa
BBOHIO g )KUBOTHBIX. H AKTH4YCCKasa

34 a P 05 https://resh.edu.ru/

pabota «M3yueHue ocobeHHOCTEN
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CTPOCHUS MO3BOHOYHBIX ) XUBOTHBIX»

PazBuTue xu3Hu Ha 3emMJie 110 Hpam U

35 https://resh.edu.ru/
nepuoiam
MaccoBbI€ BEIMUPAHHUS — DKOJIOTHYECKHE

36 P https://resh.edu.ru/
KPH3HUCHI IPOIILIOTO
CoBpeMeHHbBIH YKOJIOTHYECKUH KPU3HC, €ro

37 P P https://resh.edu.ru/
0COOEHHOCTH
CoBpeMeHHas CUCTeEMa OPraHUYECKOTO

38 P P https://resh.edu.ru/
MPOIILJIOrO
OCHOBHBIE CUCTEMATUYECKUE TPYIIIILI

39 124 https://resh.edu.ru/
OpraHu3MOB

40 AHTPOIIONIOTHS — HayKa O YeIOBEKE https://resh.edu.ru/
PasButue npeacTaBieHuii o

41 el https://resh.edu.ru/
MIPOUCXOKIECHHUH YEIOBEKA
MecTo "eaoBeKa B CHCTEME
opranuyveckoro mupa. JlaboparopHas

42 pabora «M3ydeHne ocoOEHHOCTEH 0.5 https://resh.edu.ru/
CTPOCHHUSI CKEJIeTa YeJIOBEeKa, CBA3aHHBIX C
MIPSIMOX 03K JICHUEM))

43 JIBYOKYIITHE CHITBI aHTPOTIOTeHE3a https://resh.edu.ru/
CooTHollIeHHe OMOJOTHYECKUX U

44 https://resh.edu.ru/
COITHANTbHBIX (PAaKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaTUU AaHTPOIIOTEHE3a https://resh.edu.ru/

46 ITajleoreHeTHKa U MaJI€OreHOMUKA https://resh.edu.ru/

47 DBOJIOIHUS COBPEMEHHOTO YeJIOBEKa https://resh.edu.ru/
YenoBeueckne packl. IIpakTndaeckas

48 p P 0.5 https://resh.edu.ru/

pabota «3ydeHune 3K0ITOrHIeCcKux
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ajarnTanuii YyeJoBeKa)

MexauciuIInHapHbIC METOIbI

49 1 https://resh.edu.ru/
AHTPOTIOJIOTUH

50 3apoKIeHUe U Pa3BUTHE SKOJIOTHU 1 https://resh.edu.ru/
Metonst skonorun. JlabopaTtopHas pabora

51 «M3yueHne METOI0B 3KOJIOTUYECKIX 1 0.5 https://resh.edu.ru/
UCCIICIOBAaHMIT»

59 3HaveHNe YKOJIOTUIECKUX 3HAHUH JUIs 1 https://resh.edu.ru/
YeJIoBeKa

53 Dkosorndeckue GaKTopbl 1 https://resh.edu.ru/
Abuotnueckue akropsl. CBeT Kak

54 IKOJIOTHUECKUN (HaKTOP. Ha60paT0pHevm 1 05 httos://resh.edu.ru/
pabota «BpIsBI€HNE TPUCTIOCOOICHUIA
OPraHU3MOB K BIIMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKUM (PaKTop.

55 JlabopatopHas pabota «BeisiBiicHHE 1 0.5 https://resh.edu.ru/
MPUCTIOCOOJICHUI OPraHU3MOB K BIIUSHHIO
TEMIIEPATYPhI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopatopHas 1 05 https://resh.edu.ru/
pabota «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHUH U3 Pa3HBIX MECT OOUTAHHS

57 Cpenpl 0OuTaHUS OPraHU3MOB 1 https://resh.edu.ru/

58 buosnorudeckue puTMbl 1 https://resh.edu.ru/

59 Kuznennsie popMbI OpraHu3MOB 1 https://resh.edu.ru/

60 buotnueckue hakropsl 1 https://resh.edu.ru/
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3HaueHue OMOTUYECKUX B3aUMOICUCTBUM

61 VTS CYIIIECTBOBAHMS OPraHU3MOB B CPEJIe https://resh.edu.ru/
oOuTaHus
62 DKOJIOTMYECKHE XAPAKTEPUCTUKH https://resh.edu.ru/
MOMYJISIIAN
OCHOBHBIE TIOKA3aTEIIH MO YJISIHH:
63 YHCJICHHOCTD, INIOTHOCTh, BO3PACTHAS U https://resh.edu.ru/
0JI0Bast CTPYKTypa
OCHOBHbBIE TIOKA3aTEJ M MOMYJISIIHH:
64 POXKIaeMOCTh, IPUPOCT, TEMII POCTa, https://resh.edu.ru/
CMEPTHOCTh, MUTPALIUU
65 DKoJIorndecKas CTPyKTypa MOMYJISIHH https://resh.edu.ru/
66 JInHaMUKa TOMYJISAUH U €€ peryIsius https://resh.edu.ru/
67 KpuBble pocTa 4HCICHHOCTH MOIMYJISIINH. https://resh.edu.ru/
KpuBsie BbDKHBaHHS
DKojornYecKas HUIa BUA.
68 Jlabopatopnas padora «I[IpucrnocobeHus 0.5 https://resh.edu.ru/
CEMSH PaCTEHHI K pacCeICHUIO»
69 Bun kak cuctema nomysnsiui https://resh.edu.ru/
20 3aKOHOMEPHOCTH TIOBEICHHS M MUTPAIAiA https://resh.edu.ru/
YKUBOTHBIX
71 Co00111eCTBO OPraHU3MOB — OHOLICHO3 https://resh.edu.ru/
72 DKocucTeMa Kak OTKpbITast CHCTEMa https://resh.edu.ru/
73 Efir;::ei;f BELECTE M HOTOK SHEPTHH B https://resh.edu.ru/
74 OCHOBHBIE TIOKA3aTEIU DKOCHCTEMBI https://resh.edu.ru/
75 DKOJIOTHYECKHE TTHPAMHIBI https://resh.edu.ru/

65



https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/

76

W3meHeHns coo011ecTB — CYKLECCHH

https://resh.edu.ru/

HpI/IpOI[HLIe 9KOCHUCTEMBI. IKOCUCTEMBI

" y https://resh.edu.ru/
03€ep U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [Tpupoxansie BKOCI/IC”I:'eMBI. DKOCUCTEMBI https://resh.edu.ru/
TYHJIp, JIECOB, CTEIICH, ITyCThIHb

79 AHTPOIIOTCHHBIE YKOCHCTEMBI https://resh.edu.ru/

80 Vpooskocucremsl. [IpakTuyeckas padora 05 https://resh.edu.ru/
«/3ydeHne 1 onrcaHue ypooIKOCHCTEMBD)
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMO/ICHCTBHI OPraHU3MOB B https://resh.edu.ru/
IKOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 Pa3HbIX TUIIOB Ha CYOOPraHU3MEHHOM, https://resh.edu.ru/
OpPraHU3MEHHOM, TIOMYJISIIIUOHHOM U
IKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemnanerapuas 060g09Ka https://resh.edu.ru/
3emnn

84 Yuenue B. U. Bepnanckoro o ouochepe https://resh.edu.ru/

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS https://resh.edu.ru/
ouochepsl
K

86 PYFOBOPOTRI BEIIECTS 1 https://resh.edu.ru/
OMOTCOXUMHUYESCKHE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE httos:/resh.edu.ru/
OMOMBI CyIIN

88 YcroitunBocTh 6rocheps https://resh.edu.ru/

89 DKOJIOTUYEeCKHE KPU3UCHI U UX TPUUHHBI https://resh.edu.ru/

90 Bo3neiictBue yenoseka Ha ouochepy https://resh.edu.ru/
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AHTpPOIIOr€HHOE BO3/IEHCTBUE HA

91 . . 1 https://resh.edu.ru/
PaCTUTEINILHBINA U )KUBOTHBIA MU

92 OxpaHa pUpOIbI 1 https://resh.edu.ru/

93 OCHOBHBIE TIPUHIIHUITBI YCTOHYUBOTO 1 https://resh.edu.ru/
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
PanmonansHOe MPUpPOAONIOIL30BAHNE U

94 COXpaHCHHE OMOJIOTHYECKOTO 1 https://resh.edu.ru/
pasHooOpa3us 3emiu

95 0"606H16HI/I€ 1o Teme «MHUKPOIBOIIOLHUS U 1 https://resh.edu.ru/
e€ pe3yybTaTh»

96 Q§o6meHHe 1o TeMe «MaKpOoIBOIIIOLIUS 1 1 https://resh.edu.ru/
e€ pe3ysIbTaThD»

97 O606menue o teme «IIpoucxoxaeHue u 1 https://resh.edu.ru/
pa3BUTHE )XKU3HU Ha 3eMiie)

98 O606menue o Teme «IIpoucxoxaeHue 1 https://resh.edu.ru/
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O06o01ieHne o TeMe «IKOJIOTHs — HayKa O 1 https://resh.edu.ru/
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O600menue mo Teme «OpraHu3Mbl U cpejia 1 https://resh.edu.ru/
oOUTaHUS

101 O606meHI/ie o TeMe «DKOJIOTUS BUJIOB U 1 https://resh.edu.ru/
TTOTTYJISITTHI

B _

102 Obobuerme no Tewe «brocdepa 1 https://resh.edu.ru/

rio0abHas 3KOCUCTEMay
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
e buomnorus, 10 kmacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M.,u
npyrue, noj penaxiuei [laceunuka B.B., AknimonepHoe o0111ecTBoO
«3natensctBO «IIpocBenieHue.
e buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6ioB A.M.,u
npyrue, nox penakuueit [laceunnka B.B., AkiimonepHoe o0niecTBo
«3narensctBO «lIpocBemienue.

METOJIUYECKHUE MATEPHUAJIBI JIJISI YYUTEJISA

1. barye A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbiioi
CIIPaBOYHHUK JJIsi MIKOJIBHUKOB W TOCTyHaromux B By3bl. — M.: Jlpoda,
2021

2. bonrosa U. B. Coopnuk 3amau o OOmielt OMOI0THN I TOCTYHAIOIINUX
B BY3bl. — M.: «Onukc 21Bex» «Mup u obpazoBanuey, 2023

3. Koznosa T.A., Kyumenko B.C. buonoruss B tabmumax 6-11 kiacchl.
CnpaBouHoe nocodue. — M.: [Ipoda, 2020

4. Amnacracoa JL.II. O6mas Ouonorus. Jumaktuueckue Marepuaibl. — M.:
Bentana-I"pad, 2020.- 240c.

5. WBanoBa T. B. COopHuk 3agaHuil mo oOuieil Ouojoruu: mocooue s
ydamuxcs oomeoopaszopat.yupexaenuii /T.B. Banosa, I'. C. KanuHoga,
A.H.Msrkosa. — M.: [Ipocsemenune, 2022

6. KozmoBa T.A. KonocoB C.H. Jlumaktuueckue KapTOUKH-3aJaHUS IO
obmeit ouonoruu. — M.: M3natensckuit Jlom «I'enmxepy, 2022 — 96¢.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
http://school-collection.edu.ru/ — «Eaunast komnekius Lludpossix
O6pazoBatenbHbIX PecypcoB» (HaO0Op mU(POBHIX pecypcoB K yUeOHHKaM
munuu B.B. [Taceunuka)
www.bio.1september.ru— razera «buonorus» - IpuIokeHue K «1 ceHTIops».
http://bio.1september.ru/urok/ - Marepuaibl K ypoky.
www.bio.nature.ru — Hayunbie HOBOCTH OHMOJIOTHH
www.edi0S.ru — Di0¢ — HEHTP AUCTAHIIMOHHOTO 00pa30BaHus
www.km.ru/education — YueGHble MaTepuaibl U clioBapu Ha caiite «Kuput u
Medoauii»
http://ebio.ru/ — DnextpoHHbIi yueOHUK «brosorusy.
http://djvu-inf.narod.ru/ — DnexTpoHHas OHOIMOTEKA
http://biology.ru/index.php —MuTtepHeT — Bepcueii yaeOHOro Kypca Ha KOMIIaKT-
nucke «OTkpbITas buogorus.
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