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MNOACHUTEJBHASA 3AIIMCKA

[Mporpamma mo ydeOHOMY mpenmery "“buonorus” (manee - Ouomorusi) Ha
ypOBHE cpenHero oduiero oOpa3zoBaHHs pa3paboTraHa Ha ocHoBe deneparabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparum»,
dI'OC COO, Konnenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHHUI (enepanbHoil pabouell MporpaMMbl BOCIIUTAHHUS.

VYueOnbiit npeamer «buosnorus» yrimyonéHaoro ypoHs mzydenus (10-11
KJIACChI) SIBIISICTCS OJHUM M3 KOMIIOHEHTOB IPEIMETHOH o0iacTu «EcTtecTBeHHO-
HayyHble TipeameThi». CornacHo mnonoxeHusM DPIOC COO npoduibHbIe
y4eOHbIe MPEeIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
mupdepennaniun  00ydeHUST Ha YpPOBHE CpeaHEero oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIKM, CPEIHUM
oOIINM, CPeTHUM NMPO(PECCUOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To e Bpems
KOKIBIM M3 HSTUX Y4eOHBIX TMPEJAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
OPUOPUTETHOE pelIeHHE O00pa30BaTENbHBIX, BOCHUTATENIbHBIX M Pa3BUBAIOIINX
3aja4, CBS3aHHBIX C TNpodopHeHTanreld OoO0ydalomuXcsi U CTUMYJIHPOBAHUEM
UHTEepeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HaHMsI, CBSI3aHHOTO C OHOJIOTHEH,
MEAMILIMHOM, KOJIOrHeH, ICUXOIOrHeH, CHOPTOM MM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMYy mnpenMery 'buonorusa” maér mpejcTaBieHHE O
Henu M 3ajJadax HM3ydeHusl ydyeOHoro mnpeamera «buonorus» Ha yriryOJI€HHOM
ypOBHE, orpenensieT 00s3aTrenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIepKaHUE, €TO
CTPYKTYPUPOBAaHHME IO pa3fesaM MW TEMaM, paclpeleseHHe @0  KJaccam,
PEKOMEHIYET MOCJIEN0BATEIbHOCTh HM3YyUEHUsl ydeOHOro marepuajia ¢ ydéToMm
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKH Y4eOHOro mporecca,
BO3pPacCTHBIX OCOOEHHOCTe oOyuwaromuxcss. B mporpamme mno Ouonoruu
peain30BaH MPUHIUI TMPEEMCTBEHHOCTH C HM3yuye€HHEM OHOJIOTUM Ha YpOBHE
OCHOBHOro ofmiero oOpas3oBaHus, Omarojapss 4YeMy  HIpOCMaTpUBAETCA
HAIpaBJICHHOCTh HA  MOCJIEAYIOIlee pa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33pEHUS,
9KOJIOTMYECKOTO MBIIUICHHS], MPEACTABICHUNA O 310pOBOM 00pa3e XU3HH, Ha
BOCIIUTaHUE OEpPEKHOIO0 OTHOIICHUS K OKpYXalomeh NnpupoaHor cpene. B
nporpamMme o OHOJIOTMH TakKe€ IOKa3aHbl BO3MOXHOCTH Yy4eOHOIrO IpeamMera
«buonorusi» B peanmuzanuu  TpedoBanuihk PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEAMETHBIM pe3yJbTaTaM OOydeHHs U B
(GopMUPOBaHWM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOM  NIEATEIbHOCTH
oOydaromuxcst M0 OCBOCHHUIO COJEpKaHUS OMOJIOrMYECKOro oOpa3oBaHMS Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHusl.



VYyebnsiii npeamer «buonorus» Ha ypoBHE CpeqHEro oOIIero oopa3zoBaHuUs
3aBepiiaeT OuoJIorMuyeckoe oO0pa3oBaHWE B IIKOJE W OPUEHTHPOBAH Ha
pacuigpeHyue W yriayOJieHHe 3HaHUN O0O0Yy4aroIuXxcs O *KUBOW MPUPOIE, OCHOBAX
MOJIEKYJIIDHOM ¥ KJIETOYHOW OMOJOTMH, 3MOPHOJIOTMUM M OHOJOTMU PpPa3BUTHA,
TEeHETHKHU, CEEeKIINN, OMOTEXHOJIOTHH, SBOTIOIIMOHHOTO YUYEHUS U DKOJIOTHH.

N3yuenne ydeOHOro mnpeamera <«buonorus» Ha yriayOJECHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOJrOTOBKY OOYYAIOMIMXCA K MOCIEAYIOUIEMY MOJIYYEHHUIO
Ouojormyeckoro  oOpa3oBaHMs B  By3aX W OpraHU3alUsIX  CPEJHEro
npodeccuonanbHoro o0pa3zoBanus. OCHOBY €ro COAEpaHHs COCTABIISET CHCTEMa
OMOJIOTUYECKUX  3HAHWUHM, TOJYYEHHBIX TP HU3YYEHUU  OOyYAIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3/eioB OMOJIOTMH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10-11 kiaccax »TH 3HaHUS MOJIY4YarOT pa3BuTHe. Tak,
pacmiMpeHbl U yriayOsjeHbl OHOJOTMYECKHE 3HAaHHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YEeJOBEKa, OOIUX 3aKOHOMEPHOCTSX IKU3HH,
JIOTIOJTHUTEBHO BKIIOYEHBI OMOJIOTMUECKUE CBEJCHUS TTPUKIIAHOTO U IIOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHPHI JJIS MOCIEAYIOIIEro
BbIOOpa mipodeccur. Bo3MokHA Takyke HWHTErparusi OHOJOTMYECKUX 3HAHUHU C
COOTBETCTBYIOIIMMH 3HAHWSIMH, TMOJIYYCHHBIMH OOYYAIOIIMMUCS TPU HU3YyUCHUU
busuku, Xumun, reorpadu 1 MaTEMATUKH.

CtpykTypa mporpammbl Mo y4dyeOHOMY TmpeaMmery ' buonorus” oTpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOIMOHHBIA TMOAXOAbl K M3YyYEHHUIO OHOJIOTHUHU.
CoryacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEepPHbIE JJIs )KMBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliy, IBOJIIOIMU OPraHUYECKOr0 MHpa Ha 3eMIle,
COXpaHEHHUsi OMOJIOTMUecKoro pasHooOpasusi mmaHeTel. Tak, B 10 kiacce
U3YyYaloTCsS OCHOBBI MOJICKYJISIPDHOM M KJIETOYHOM OHMOJOTHH, SMOPHOJIOTHUU U
OMOJIOTUM PA3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJOTMH U CUHTETUYECKON
OHMOJIOTHH, AKTyalU3UPYIOTCS 3HAaHMS OOydYaroIIMXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, Qusnonoruu demoBeka. B 11 kjacce HW3y4arOTCS 3BOJIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHUHU U y4eHHe 0 Ouocdepe.

YueOuplii mpeamer  «buojorus» mpu3BaH =~ 00€CIIEUYUTh  OCBOCHHUE
oOyJaronMMucs: OMOJOTUYECKUX TEOPUN U 3aKOHOB, UJEH, MPUHIUIIOB U MPaBUII,
JIEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOEHHH, MHOTO00pa3MM M OCOOCHHOCTSX KIIETKH, OpTaHW3Ma, MOMyJISIUH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIONIUXCS HAYYHBIX JOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MPUKIIAIHBIX aCEKTaX OMOJIOrMYecKuX 3HaHui. J{is
pa3BUTHS M MOJAJEpKaHUS HMHTEepeca OOydaromMxcd K OHOJOTMH Hapsiay co
3HAYUTENbHBIM 00BEMOM TEOPETUUECKOT0 MaTepHalia B COACPXKaHUH MPOTPaMMbI
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS



TOM WM HWHOW o0sacTu OWOJIOTHH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B pELICHUE BAKHEHIITNX OMOJIOTMYECKUX U SKOJIOTHYECKUX MPOOIIeM.

[enb n3yueHus yueOHoro npeamera «buosnorus» Ha yriry0JIEHHOM YpOBHE —
OBJIaJICHHE  OOYyYAIOIIMMHUCS  3HAaHUSAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU
OpraHM3alM JKUBBIX CHCTEM pa3HOTO paHra W MNpUOOpEeTEeHHuEe yMEHUM
UCIIOJIb30BaTh TU 3HaHUS B (HOPMHUPOBAHUM MHTEpECa K ONpeAesEHHON 00siacTu
npodeccHoHanbHON JIeATETbHOCTH, CBSI3aHHOM € Ouoyioruei, uiaum K BBIOOpPY
y4eOHOr0 3aBeICHUS JJIsl TPOIOHKEHUsT OMOIOTHYECKOro 00pa3oBaHus.

JlocTkeHne 1Uenu Uu3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yriayOiIEHHOM YPOBHE 00€CIIeUMBACTCS PEIICHUEM CIIETYIOIIMNX 3a/ay:

OCBOCHHE 00YYalOUUMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHILIETIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUiIaX, COCTABJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPA; O
CTPOCHUHU, MHOT000pa3uu M OCOOCHHOCTSX OHMOJOTMYECKHX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJISAIH, BUJI, OMOreoleHo03, Onocepa); 0 BBIIAIOMIMXCSA OTKPBITHAX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHUY;

O3HAaKOMJIEHWE OOy4YaromMxcss C¢ METOAaMH TMO3HaHUS >KUBOM MPUPOJBIL:
UCCIICIOBATEIbCKUMHI ~ METOAaMU  OWOJIOTHYECKUX HayK (MOJISKYJISpHOW W
KJICTOYHOM OMOJIOTHH, SMOPHOJIOTHH M OMOJIOTHH PAa3BUTHS, TCHETUKH M CEIICKIIUH,
OMOTEXHOJIOTMM M CHHTETHYCCKOW OWOJIOTHH, TAJICOHTOJIOTHH, 3KOJIOTHH);
METOJIaMH  CAMOCTOSITEILHOTO TMPOBEEHUSI OMOJIOTMYECKUX HCCIEOBaHUN B
naboparopud W B npuponae (HaONIOJCHWE, W3MEpPEHHE, OSKCIICPUMEHT,
MO/ICITHPOBAHHE);

oBJIaJicHe OOy4YaloIIMMHUCA YMEHHUSIMHU: CaMOCTOSITEIbHO  HAXOIWTh,
aHAIM3UPOBATh M HCIIOJIB30BAaTh OMOJOTUYECKYI0 WH(OOPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM UM  COLMAJIbHO-3KOHOMUYECKHMMH U  3KOJOTMYECKUMH
npobieMaMu 4YeJIOBEYECTBA; OILEHUBATh IOCIEACTBUS CBOEH JAEATEIBHOCTH IO
OTHOIIECHUIO K OKpY’XKaroulell NpupogHOM cpene, COOCTBEHHOMY 30POBBIO U
3I0POBBIO0  OKPY’KalOIIMUX  JroAed; O0O0OCHOBBIBAaTH M COOJIOJATh  MEpbI
npouiIakTUKKU UH(GEKIIMOHHBIX 3a00J€BaHU, IPaBUIa MOBEAEHUSI B NPHUPOJAE U
oOecrieyeHus: 0€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B YPE3BbIYAHBIX
CUTyallusiX MPUPOJHOTO U TEXHOIEHHOIO XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HAy4YHbIE OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE Y 00y4aroUIMXcsl MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TPOIECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTMH, pEIIaeMBIMH €10 MpoOiieMaMu, METO0JIOTHEN
OMOJIOrMYECKOTO WCCJIEI0BAHHS, POBEICHHUS HKCHEPUMEHTAIbHBIX



UCCJIEIOBAaHUM, PEIICHHs] OUOJIOTHYECKUX 3aj[a4, MOACIUPOBAHUS OMOJIOTUUECKHIX
00BEKTOB U MPOIIECCOB;

BOCTIHTAaHHE y OOYYaIOIIMUXCS [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJC B
IIEJIOM U K OTJICIbHBIM €€ 00bEeKTaM U SBJICHHIM; (HOPMUPOBAHHUE IKOJIOTUIECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TOBEIECHUS B TPUPOJIE;
MHTETpallii €CTeCTBEHHO-HAYUHbIX 3HAaHUH;

npuoOpeTeHre  OOyJaroIIMMHUCA  KOMIIETEHTHOCTH B pallMOHaJIbHOM
PUPOAOINIONB30BaHUN (COOIIOICHUE TPaBHJ TOBEACHUS B MPHUPOJE, OXPaHBI
BHUJIOB, SKOCUCTEM, Onocdepsl), COXpaHEHUN COOCTBEHHOTO 37I0POBBS U 37I0POBbS
OKpyXarommx Jiroje  (coOmogaeHus Mep NpOoQHIAKTHKH — 3a00JIeBaHUA,
oOecrieueHrne 0OE30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaIHSIX
NPUPOAHOTO Y  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAHHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU,

CO37aHWE  YCIOBUWA  JUIi  OCO3HAaHHOTO  BbIOOpa  OOYYaArOIIMMUCS
VHIUBUIYaJIbHON oOpa3oBaTeIbHOMN TPACKTOpUH, CrocoOCTBYOIIEH
noclieayoneMy npo(ecCHOHaTbHOMY CaMOOIPECICHUIO, B COOTBETCTBUHM C
WHINBUY ATbHBIMU UHTEPECAMH M IIOTPEOHOCTSAMHU PETHOHA.

OO11ee yncao 4acoB, OTBEICHHBIX HA M3y4Y€HUE OMOJIOTHUHU Ha YIIIyOJIEHHOM
ypOBHE cpeaHero obmero odpaszoBanus, coctasiser 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hexemo), B 11 kinacce — 102 yaca (3 yaca B Heaelo).

Ot16op opraHu3alOHHBIX (OPM, METOJIOB M CPEACTB OOy4EeHUS OUOJOTUM
OCYIIECTBIISIETCS C Y4ETOM CHEHM(PHUKU €ro COACpKaHWsS M HaNpaBIEHHOCTH Ha
OpOAOKeHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CPEIHEro
po(heCCHOHATIBHOTO U BhICIIEr0 00pa30BaHUs.

O0s13aTeNnbHBIM yCIIOBUEM MPU 00yUYEHUU OMOJIOTHH Ha YTi1yOJIEHHOM YPOBHE
SBIIICTCS TIPOBEJCHUE JIA0OPATOPHBIX M TPAKTHUECKUX pabor. Takxke ydacTue
00ydaromuxcss B BBIMIOJHEHUN MPOCKTHBIX M y4eOHO-MUCCIEN0BATENLCKUX padoT,
TEMaTUKa KOTOPBIX OMPENEISIETCS y4YUTeJIeM Ha OCHOBE  HMEIOIIHUXCS
MaTePHATbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPXXAHME OBYUYEHUA

10 KJIACC

ConepxaHue TporpaMmbl, BBIICICHHOE KVYPCUBOM, HE BXOIUT B MHPOBEPKY
rocyaapcTBeHHOM uroroBoi arrectarmu ([MA).

Tema 1. buosiorusi kKak HayKa

CoBpeMeHHast OMOJIOTHST — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Oouonoruu.  buonormdyeckue HAyKd M HM3yYaeMble UMH  TPOOJIEMBL.
@dyHIaMEHTaJIbHbIE, NPUKIAJHBIE M TOUCKOBBIE HAyYHBIE HWCCIEIOBAHUS B
OMOJIOTHH.

3HaueHue OMOJOruu B (POPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kaptunbl Mmupa. IIpodeccun, cszanHbie ¢ OWonoruel. 3HadyeHUE OMOJIOTHH B
IIPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKa: MEIULMHE, CEIbCKOM  XO3SMUCTBE,
MPOMBILIJIEHHOCTH, OXPAaHE MPUPOBI.

JdemMoHcTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsuH,
V. I'apgeit, I'. Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel U cxembl: «CBsi3b OMOJOTUM C JAPYTMMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl U UX U3yYeHHE

XKuBble cuUCTEMBI Kak MpeaMeT Hu3ydeHus Ouosnoruu. CBOMCTBA >KUBBIX
CUCTEM. €IMHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CJI0XHOCTh W YMOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, HK3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHvs3alnd HKUBBIX CHUCTEM:. MOJICKYJISIPHBIMA, KJIETOYHBIH,
TKaHEBBIH, OpPraHW3MEHHBIH, MOIYJISIHUOHHO-BUOBOM, YKOCHUCTEMHBIHN
(6uoreorieHoTHUECKUIT), OMocdepHbId. [Iporiecchl, MPOUCXOISAIINE B IKUBBIX
cucremax. OCHOBHBbIE TpHU3HAKW KUBOro. JKu3Hb Kak (opMa CyIIecTBOBaHUS
Marepun. Hayku, n3ydaromye »XKuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenue xuBbIx cucteM. Metoasl Ouonormdyeckoit Hayku. HabOmronenwue,
U3MEPEHUE, IKCIEPUMEHT, CUCTEMaTU3alus, MeTaananu3. [louarie o 3aBUCUMON 1
He3aBUCMMOW IniepeMeHHOU. IlnanupoBanue »skcnepuMmenta. IlocranoBka u
npoBepka rumnotre3. HyneBas runore3a. [lonarre BbIOOPKH U €€ TOCTOBEPHOCTb.
Pa3z6poc B Ouonornueckux AaHHbIX. OlLEHKAa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTartoB. [IpuumHBI HCKaxkeHUsT pe3ynbTaToB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBbIE TPHU3HAKU KU3HU», «buonorndeckue
cuctemMb», «CBOWCTBa KHUBOM MaTepuu», <«YPOBHM OpPraHU3alMU >KUBOU
npupoasl», «CTpOEHUE KUBOTHOM KIETKU», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YEJIOBEYECKOro opraHumzma», «buoreonenos», «buocdepa», «Meroasl
V3Y4YE€HUS )KUBOU IPUPOJIBI».

O6opynoBanue:  jmaboparopHoe  oOopydoBaHuUE  JJig  MPOBEACHUS
HaAOJII0ICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHWE pAa3IUYHBIX METOAOB IPH
V3YYECHUHU KUBBIX CUCTEM.

Tema 3. Buosorus KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS €QuHUIA >KuBoro. Vcropus
oTKphITUs Ki1eTku. PaboTsl P. I'yka, A. JleBenryka. Kiierounas teopus (T. [lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE TOJIOKEHUS COBPEMECHHON KJICTOYHOM
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM ¥ KJIETOYHOM  OWOJIOTMH.  MHUKPOCKOIUS,
xpoMmarorpadus, 3ekTpodopes, METoJl MEUYEHBIX aToMOB, AuddepeHInanbHOoe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @uKCUpo8anHvIX
K1emoK. DIEKTpOHHAasi MUKpockonus. Kongoxanouas muxpockonus. Bumanvroe
(npuorcusnennoe) uzyuenue Kiemox.

JdeMoHCcTpanuu

[Toptpetsl: P. I'yk, A. Jlesenryk, T. [lIBann, M. IllneitaeH, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKON», «JIEKTPOHHBIA MHKPOCKOID?,
«Hcropus pazBUTHS METOAOB MUKPOCKOITUU.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTepUATIbHBIX KJIETOK.

IIpakTuueckas padora «l3ydyeHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomatorpadus, snexrpodope3, aAuPPepeHIUATBPHOES EHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. Xumuueckasi OpraHu3amnus KJIeTKH

XUMHAYECKAN COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPODIEMEHTHI.
Bonma m e€ posp Kak pacTBOpUTEINs], pearcHTra, y4acTue B CTPYKTYPUPOBAHHH
KJIETKH, TETUIOPETYISIuU. MuHepanbHbIe BEIIECTBA KJICTKH, MX OHUOJIOTHYecKas
poJib. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckre BelleCTBAa KIETKUA. buonormyeckue mnonaumepsl. benku.
AMMHOKHCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OekoBOW Mojekynbl. [lepBuunas
CTpYKTypa Oenka, mHentujHasi CBA3b. BTopuuHas, TpeTU4Has, 4YETBEPTUUHAs
cTpykTypel. JleHatypamus. CpoiictBa OenkoB. Kiaccudukarums  O€IKOB.
buonoruueckue Gpynkiuu 0enkoB. [lpuonsi.



VYriieBoabl. MOHOCaxapu/pl, UCaxapyibl, OJIMIOCAXapHUIbl U MOJIHCAXAPUIBI.
O6mmit mmaH cTpoeHMss W (UBMKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonorunyeckue GyHKIMH YIIIEBOJOB.

Jlununer. 'mapodunbHO-TUAPOPOOHBIE cBOMcTBa. Kitaccudukanus 1unuaos.
Tpurnunepunbl, ¢GocPomunuasl, BOCKH, CTepounbl. buonormdeckue ¢GyHKINAN
aunuaoB. OOmme CBONCTBAa OMOIOTMUYECKIX MEMOpaH — TEeKy4eCThb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJYIIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK um PHK. CrtpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunpr. lpuanun xommuiemenTtapuoctu. [IpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecroHaxoxaeHue u ononorundeckue ¢pynkmuu JIHK.
Bunel PHK. ®ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mosekyiae ATO.
buonornueckue pynkun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
Kinetke. /lpyeue mnyxneosuompugpocgpamovr (HT®D). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, nPomeoMuKy.

CtpykTypHast OUMOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKHUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OWOMONeKyn. Mooeruposarnue
CMpYKmypol U QYHKYUll OUOMONEKY U UX KOMniekcos. Komnvromepnuitl ouzatin u
opeaHudecKull cunmes 6UOMOIEKY U UX HENPUPOOHBIX AHALO208.

JdeMoHCcTpanuu

[Toptperst: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankius,
®. Coanrep, C. Ilpy3unep.

Juarpammel:  «Pacrpenenenue XUMHUYECKMX JJIEMEHTOB B HEXKHMBOHU
npupoze», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIE™.

Tabmuubr u cxembl: «lleproguyeckass TadiaMIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJBI», «BemecTtBa B coctaBe OpraHu3moB», «CtpoeHue
MOJIEKYJIbI Oenika», «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOEHUE MOJIEKYII
yraeBoAoB», «CTpoeHHe MOJEKyd JIMNHUI0B», «HyKIEeHHOBBIE KHCIOTBI»,
«Ctpoenue monekyiabl ATO».

O6opynoBanue: XUMHUYECKas MocyAa U 000py10BaHHE.

JladbopaTopHasi padora «O0HapykeHHE OCJIIKOB C MTOMOIIBI0 KAYECTBEHHBIX
peaKuii».

JlabopaTtopnass  paGora  «lccienoBaHWe ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoeHue U PYHKINH KJIETKH

Tunel KIETOK: JyKapuOTHYeCKass W mpokapuotuyeckad. CTpyKTypHO-
(GyHKIIMOHATbHBIE 00Pa30BaHMS KIICTKH.



CrpoeHue mpokapruoTHIECKOM KieTku. KitleTrouHas cTeHKa OakTepuil U apXeil.
OCOOEHHOCTH CTPOEHHUSI TeTepOTPOPHONW U aBTOTPO(HON MNPOKAPUOTUYECKHUX
KJIETOK. MecTo 1 pojib IPOKapHUoOT B OMOLIEHO3AX.

Crpoenue 151 (YHKIIMOHUPOBAHUE 3YKapUOTUYECKOMN KJIETKH.
[TnazmaTudeckass MemOpana (mumasmanemma). CTpyKTypa — IDIa3MaTHYECKOU
MeMOpanbl. TpaHcropT BelecTB Yepe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas mauddysus), akTUBHBIA (MEPBUYHBIA U BTOPHUYHBIN
aKTUBHBIA TpaHcropt). [lomymponumaemMocts MemOpanbl. Paborta HaTpuii-
KaJMeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
crenka. CTpykTypa u QyHKIIHM KJIETOYHON CTEHKH PACTEHHM, TPHOOB.

Huromna3ma. [uro3oins. [{utockener. [IBmxeHune uurorasmel. Opranou bl
kinetku. OnHoMeMOpaHHbIE OPraHoubl KJIETKU: JHJIOIUIa3MaTHYecKash CeTh
(OIIC), ammapat ['oybku, TH30COMBI, UX CTPOCHHE W (QYHKIUU. B3anMOCBsI3b
OJTHOMEMOpPaHHBIX OPTraHOUAOB KieTKH. CTpoeHHE TPaHYJISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMBIX OenkoB. CuHTE3
KJICTOYHBIX ~ MeMOpaH. [mankwii  (arpaHysspHBIA)  SHAOIUIA3MATHUCCKHN
petukynym. CekperopHas QyHkuus anmapata ['onsmku. Moougurkayus b6enxos 6
annapame [onvoxcu. Copmuposxka 6enxog 6 annapame I onvoxcu. Tpancnopt
BEILIECTB B KJIETKE. Bakyosn pacturenbHbIX KieToK. Knerounsii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOMABl  KJIETKHA:  MHUTOXOHAPHWH,  IUIACTH]BI.
Ipoucxooicoenue mumoxonoputl u niacmuo. Cumbuocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre W (pyHKIMM MHUTOXOHIpHH W 1actui. [lepBudHbIe,
BTOPUYHBIE U  CIIOXKHBIE  TUIACTUABI  (POTOCHMHTE3UPYIOUIUX  DYKAPHOT.
XJIOpOIIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BHICIINX PACTEHUN.

HememOpanubie opranouspl kietku CtpoeHue W (GyHKIMM HeMeMOpaHHBIX
OpraHoOMJI0B KJIETKH. PuGocompl. IIpomesicymounvie Qunamenmsi.
MukpodunamMeHTsl. Axkmunogvle Muxpoguramenmol. MbIIIEUHBIE  KIETKH.
Axmunosvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CrTpoeHue U JBHKEHHE JKTYTUKOB M pecHUYeK. MUKpoTpyOouku
nuTomiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIILIKH, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbIH MaTpuKkc. [IpocTpaHCTBEHHOE paCIIOIOKEHUE
XpOMOCOM B HWHTephazHOM snpe. Iyxpomamur u cemepoxpomamur. benxu
XpOMaTuHa — TUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mumose. Hoepmbiil
mpauncnopm.

Kiterounsle BkimtoueHusi. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHO).

JdeMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupl U cxembl: «CTpoeHHE 3YKApUOTHYECKOW KieTku», «CTpoeHue
KUBOTHOW  KJETKH», «CTpO€HME  pPaCTUTEIbHOM  KIeTKH», «CTpoeHue
MUTOXOHAPUN», «A1p0», «CTpoeHnE NPOKAPUOTHIECKON KIETKUY.

OO6opymoBaHHe. CBETOBOW MHUKPOCKON, MHUKPOMPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOTpENapaThl 0aKTepruaIbHbIX KIETOK.

JlabopaTtopHass padora «l3ydyeHue CTpOEHHsS KIETOK pas3IMYHbIX
OPTraHUu3MOB».

IIpakTnyeckas padora «l3ydyeHne cBOKWCTB KIETOYHOU MEMOpaHBI».

JlaGopaTopnass paGora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX».

IIpakTnyeckass  padora  «l3ydyeHue  JBWKEHHUS  UUTOIUIa3Mbl B
PaCTUTENBHBIX KIIETKAX.

Tema 6. O0MeH BenlecTB U NMpeBpPallleHle JHEPTUH B KJIeTKe

AccUMUITALINAS ¥ TUCCUMIIISIIHS — JIB€ CTOPOHBI MeTabonmu3Ma. Tumnsl oomMeHa
BEIIECTB. aBTOTPOQHBIA W TreTepoTpodHBIA. YdacThe KUCIOpOAa B OOMEHHBIX
mpoleccax. OJHepreTmueckoe obOecrnieueHre KiIeTKu: mnpeBpanieHne ATD B
oOMeHHbIX Tmponeccax. DepMeHTaTUBHBIM XapakTep peakluuil KJIETOYHOIO
Metabonuzma. DepMEeHTBI, HUX CTPOCHHE, CBONCTBA M MEXAaHU3M JICHCTBUS.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPTaHMUYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OCJIKU-UHTHOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHBIX (PAKTOPOB.

[lepBruuHBIA CHHTE3 OPraHUYECKHX BEIIECTB B KiIeTKe. {DOTOCUHTES.
AHokcucenHblll U oKcuceHHbl omocunme3 y obaxkmepuil. Ceemocobuparowue
nUSMeHmbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOIUIACTOB B MPOLECCE
dboTocunTeza. CreroBast u TemHoBas (a3el. Domoovixanue, Cz., Ca. u CAM-munul
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BinsHHe pa3audHbIX (DAKTOPOB
Ha CKOPOCTh (hoTocHHTE3a. 3HaUeHNE (DOTOCHHTE3A.

XEeMOCHUHTES. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB!
HUTpUGUIUpPYIOIIKE OaKTepuH, Kelne300aKTepuu, CcepoOaKTEpUH, BOJOPOAHBIC
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

Ana’pobnbie opranusmbl. Buabl Opoxxenus. IIpomykTel OpokeHHS U UX
UCIIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH O0JIC3HEH.

AspoOHBIC OpraHu3MBblI. Oransl JSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHbIN TaN. [ TMKOIN3 — OECKUCIOPOAHOE PACIICINIEHUE TIIFOKO3bI.

buonornueckoe okucCIeHHUE, WIK KIETOYHOE JAbIXaHUE. PO MUTOXOHIpUIA B
npoleccax ouonoruyeckoro okucienus. [ukmmueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes



AT®: paboma npomonnoi ATD-cunmaszwei. [lpeumyiectBa a’poOHOrO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. D(PGHEeKTUBHOCTh SHEPreTHYECKOro oOMeHa.

JdemMoHcTpanuu

[Hoprpetsr: k. [lpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabauier U cxembl: «POTOCHHTE3», «DHEPreTHUSCKU 00MeH», «bruocunTes
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnass  paGora «lI3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMIJIa3bl WITH KaTaiasbl)».

JladbopaTopHasi pabora «l3yuenue (QepMEHTATUBHOrO paCIICTUICHUS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KJIETKAX.

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas paGora «CpaBHeHUE MTPOLIECCOB OPOKEHUS U JBIXaHUS».

Tema 7. HacaencrBennasi uHpopManus u peajgu3anus eé B KIeTKe

Peakuuu matpuunoro cuHte3a. [IpUHIMI KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacaeACTBEeHHOM mHGoOpMalnuu. | eHeTnuecKuii
KOJ, €ro cBoWcTBa. TpaHckpunuus — wmaTtpuuHbii cuHTe3 PHK. IlpuHmmursr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, aAHTUMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou kiemke. Hexooupyrowue PHK.

Tpaucmsiuust u e€ sransl. Yuactue TpancnopTHeix PHK B 6uocuntese Genka.
VYcnosus O6uocunrte3a Oenka. KomupoBanume amuHokucior. Ponb pubocom B
onocuHTe3e OerKa.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHOT. Peryisiius akTUBHOCTH T€HOB y TpokapuoT. ['mmotesa
orepoHa (®D. XKako06, XK. MaHo). MonexynapHvle Mexanuzmvl IKCAPECCUU 2€HO8 Y
aykapuom. Ponb xpomamuna 6 pezynsiyuu pabomoel 2enog. Perynsaius 0OMEHHBIX
npoleccoB B kieTke. Kietounsiii romeocras.

Bupycsl — HekneTounble (hOPMBI )KU3HU U OOJIUTaTHBIE Mmapa3uThl. CTpoeHUE
MIPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakTeprodaroB. JKusHeHHbIl YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyusi, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBanusi dyenoBeka, UBOTHBIX, pactenuid. CIIN/, COVID-
19, cormanbHbBIC U METUITUHCKHUE TPOOJICMBI.

Buoungopmamuxa: unmeepayusi u ananuz b6oavuux maccusos («bigdatar)
CMPYKMYPHbIX OUonocuyeckux oanHvlx. Hanomexnonoeuu 6 buonoeuu u meouyune.
Ipoepammupyemvie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JdemoncTpanuu

[Toptpetsi: H. K. Konsuos, /. . IBaHOBCKUIA.

Tabnuiel u cxembl: «buocuHTe3 Oenka», «I'eHeTHYeckuili ko», «Bupyco»,
«bakrepuodaru».

IIpakTnueckas padora «Co3iaHre MOJIENIA BUPYCa».

Tema 8. )KusHeHHBIH UK KJIETKH

Knerounséi 1wk, ero mnepwonbl W perynsius. WHTEpdaza u  MUTO3.
OcobeHHOCTH mMpolieccoB, MpoTekawmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[lpecwmHTeTMYecKUit  (IIOCTMUTOTHYECKHI),  CHHTCTHUCCKHA |
HNOCTCUHTETHYCCKUH (TPEMUTOTHYCCKHUI) MIEPHOIbI HHTEP(]A3HI.

Martpuunsiii cunte3 JHK — pernmukanus. [Ipunuunel perukanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJUIEIbHOCTD.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTHIl. JIUIUIOMIHBIA W
raruiouJHbeIi  HabOpel  XpoMocoM. ['oMonorumunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xnerkm — wmuto3. CTaauu MHUTO3a MU MNPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. Kapuoknne3 n nuToknHe3. buosiormdyeckoe 3HaueHue
MUTO3a.

Perynsuus muroTtmyeckoro uukia kietku. [Iporpammupyemasi kjieTodHas
rudeb — afornTo3.

Knerounoe snpo, XxpoMocombl, (yHKIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaugepayuu, ouppepenyuposxu, cmapenus u euberu xiemox. <«l{ugposas
K1emKa» — OuouHgpopmamuveckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIH IUKI KIETKU», «Muto3», «CTpoeHue
xpomocom», «Perumkanus [JHK>.

O6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIIpenaparbl: «KMuUTO3 B KIIETKaxX
KOpEUIKA JTyKa».

JladbopaTopnasi  paGora  «l3ydyeHnWe  XpOoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTax».

JlabopaTopHnas paGora «Ha0ntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
ayka (Ha TOTOBBIX MUKpOIIpENaparax)».

Tema 9. CTpoeHue u (PyHKIMH OPraHNU3MOB

buonoruyeckoe pa3zHooOpasue OpTraHU3MOB. OHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEGHHMSI M JKM3HEACSATENBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKJIECTOYHBIC
BOJOPOCIH, APyrue NpoTUCThl. KoJIOHWAbHBIE OPTaHU3MBI.



B3auMocBs3p 4acTei MHOIOKJIETOYHOrO OpraHusma. TkaHu, OprasHel M
cucteMbl opranoB. OpranusM Kak eIMHoe 1einoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaresbHas,
MOKPOBHAsI, TMPOBOJsIIASA, OCHOBHAasl, MexaHudeckas. OCOOCHHOCTH CTpPOEHUS,
GyHKIMN 1 PacTONOKEeHUS TKaHEH B opraHax pacTEeHUM.

TkaHU KXUBOTHBIX U YEJIOBEKA. THIIbI KUBOTHBIX TKAHEH: DIUTEIIMAJIbHAS,
COCIMHUTENIbHASI, MblllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIUNA U
pacnoJIOKEHUSI TKAHEW B OpraHax »KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W TI'e€HEpaTHBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMN OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJICTOUHBIX KMBOTHBIX. HapyHblii MU BHYTpeHHUU ckeneT. CTpoeHune u
THIBI COCUHEHUS KOCTEM.

JIBmkeHne  opraHu3MoB.  JIBH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB!
aME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTIOKIIETOYHBIX >KUBOTHBIX M YEJIOBEKA!
MbImieuHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIVIEKHACIOrO Ta3a H
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHue XMBOTHBIX. BHyTpuIionoctHoe u
BHYTPHUKIIETOYHOE NHUIIEBapeHHe. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENBI
MUIIEBAPUTENILHOTO TpakTa. [lumieBaputenpHble kene3bl. [luieBapurtenbHas
CHCTEMA YETIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuid. JIpixanue sxuBoTHBIX. J(uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. J[pIxarenbHas IMOBEPXHOCTD.
XKabepnoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOLMOHHOE  YCIIO)KHEHUE CTPOEHUSI JIETKMX ITO3BOHOYHBIX YKUBOTHBIX.
JlprxaTenpHas cucTeMa 4esioBeKa. MeXaHu3M BEHTWISIUUM JIETKUX y NTUI U
MIIeKOTUTaronuX. Perysiius aprxanus. J{prxarenbHbie 00BEMBI.

TpaHcnopT BEWIECTB Y OPraHU3MOB. TpPaHCHIOPTHBIE CHUCTEMbI PACTEHHUM.
TpancnopT BemecTB y JKHUBOTHBIX. KpoBeHOCHass cucrema M €€ Oprasbl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepie,
KPOBEHOCHBIC COCYAbl M KpOBb. Kpyru KpoBoOOpamieHus. DBOIIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX KHBOTHBIX. PaboTta
cepaua u e€ peryJsisanus.

Beigenenue y opranu3MoB. Beinenenue y pacteHuil. Beimenienue y
*KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbl BbiaeneHus. @OuiabTpanus,
CeKpenus U 00paTHOE BCACHIBAHWE KaK MEXaHWU3MbI PaOOTHI OPTaHOB BBIICIICHUSI.
CBsi3b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIAECIUTENBHON cucTeMaMu. Boelenenue y



MMO3BOHOYHBIX JKMBOTHBIX M uelioBeka. Ilouku. CTpoeHre M (yHKIIMOHUPOBAHUE
He(pona. OGpazoBaHuE MOYH Y UeJIOBEKa.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M UUCTHl MPOCTEHIIMX. 3almuTa Y MHOTOKJIETOYHBIX pPAaCTEHUHU.
Kytukyna. CpencrBa macCUBHOM M XUMUUECKOM 3aIIUThl. DUTOHITHIBI.

3amuTa y MHOTOKJIETOYHBIX >KHMBOTHBIX. IIOKpOBBI M MX NPOU3BOJHBIC.
3ammTa opranu3Ma ot Ooje3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. Bpoxa€HHBIA W NpUOOPETEHHBIN crenupuIecKuii
UMMYHHUTET. Teopust KIOHaIbHO-ceniekTuBHOr0 mMmmyHutera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHbIe OTBETHI OpraHUu3MOB. Poiib BpOKAEHHOTO
UMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

PaznpaxxumocTs u  peryjsiiMsi |y OpraHu3moB. Paznmpaxkumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3gpaxuMocTs ©  peryysigusa  y
pactenuid. PocToBbIE BEIECTBA U X 3HAYECHHE.

HepBHast cucrema u pediekTopHas peryisius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTAENbI. JBOJIOIIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOU CUCTEMBI
y KMBOTHBIX. OTIENbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX >KUBOTHBIX. Pediekc u
pednexTopHas myra. be3yciioBHbBIE U YCIOBHBIC PEIICKCHI.

['yMopanibHast peryisainus M 3HIOKPUHHAST CUCTEMA KMBOTHBIX M YEJIOBEKA.
JKene3pl HHIOKPUHHOM CHCTEMbI M HMX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U JHAOKPUHHON cucteM. [unotamamo-runoduzapHas
cHCTEMa.

JdemoHcTpanun

[Toptper: U. 11. [1aBnos.

Tabmuier u cxeMbl: «OIHOKJIETOUYHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojopocnu», «bakrepumn», «lIpocreiimue», «Oprasbl LBETKOBBIX PAaCTCHHI»,
«CHucTeMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», <«BHyTpeHHEe CTpoeHue
HaceKoMbIX», «TkaHm pacteHmii», «KopHeBbie cUCTEMBI», «CTPOCHHE CTEOIIS»,
«CTpoeHHME JMCTOBOM IUIACTUHKW», «TKaHU KXHUBOTHBIX», «CKEJIET 4eIOBEKa»,
«[IumeBaputenbHas cucrema», <«KpoBeHOcHass cucTteMma», «JlpIxarenbHas
CHCTEMa», «HepBHas cCHUCTEMa», «Koxa», «MpIIeuHast CHUCTEMa»,
«BplaenurenbHas CHCTEMa», «JHAOKPUHHAsA cuUcTeMa», «CTpOECHHE MBIIIIbI»,
«AMMyHHUTET, «Ku1e4HonoiaoCcTHBIE, «CxemMa  mOuTaHusg pacTEeHHUI»,
«KpOBEHOCHBIE CHUCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THJIPHI»,
«CtpoeHue maHapun», «BHyTpeHHEE CTpPO€HHE MTOXKIAECBOro 4epBa», «HepBHasd
cuctema pbeio», «HepBHas  cucrema narymku», «HepBHas  cuctema
npecMmbikaromuxcsa»,  «HepBuas  cucrema  nTun», «HepBHas — cucrema
MJIEKOMMTAIOMNX», «HepBHas cuctema denoBeka», «Pedekc.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenapaThl OJIHOKJIETOYHBIX
OpraHu3MOB, MHKpPOINpENAapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HAaCEKOMBIX, UTIJIOKOXHUX, KUBbIE 3K3EMIUISIPhl KOMHATHBIX PAcTEeHUM, repdapuu
pacTeHUil pa3HbIX OTHAEJOB, BJIAXHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy0BaHuE AJI IEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmaiia U 0elIKoB Mo AecTBrueM (HepMEeHTOB, 000pyI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUMN, MOJIEIN I'OJIOBHOIO MO3ra Pa3jIn4HbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEel pacCTeHUII».

JlaGopaTopHasi pabora «l3ydyeHue TKaHEe >KUBOTHBIX .

JlabopaTopHasi padora «l/3yueHrne OpraHoB BETKOBOTO PACTEHHUSI».

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPTraHNU3MOB

®opMbI pa3MHOKEHHUS OpPraHU3MOB. Oecrionioe (BKJIIOYAsi BET€TATHBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs. [OYKOBaHHE, CHOPYJISALUA,
dbparMenTanusi, KIOHUPOBAHUE.

[TonoBoe pa3zmuHoxeHue. [lonoBbie kineTku, win rametsl. Meno3. Craaun
Mmeno3a. [loBegenne xpomocoM B menose. Kpoccnnrosep. buosmorndecknii cMbIci
Melo3a W IOJIOBOrO Iporecca. Meio3 M ero MecTo B KM3HEHHOM LHUKIIE
OpraHU3MOB.

[IpeazapospiieBoe pazButue. ['amerorenes y >kMBOTHBIX. [10710BbIE JKeIe3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. CriepMarorenes u ooreHe3. CTpoeHue
MIOJIOBBIX KIJIETOK.

OmnogoTBOpeHrne W 3IMOpPHOHAJIBHOE pa3BUTUE KHUBOTHBIX. (CrocoOb
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOIOSUU.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Craaun >MOpHOTeHE3a
KHUBOTHBIX (Ha mpumepe Jsarymku). [poGmenwe. Tumbl  apoOiieHHS.
Jemepmunupoeannoe u HedepmuHuposanmoe Opoobaenue. brnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUS MIICKOMHUTAIONMIUX. 3apOJBIIICBbIE JIMCTKU
(ractpyssnus). 3akiiagKa OpraHOB U TKaHEH W3 3apOJIBIIICBBIX JUCTKOB. B3anMHoe
BIMSIHUE 4YacTel pa3BHBAIOMIETOCS 3apojpimia (3MOpHOHANbHAS WHIYKIHUS).
Jaknagka TIUIaHA CTPOCHUS KUBOTHOIO KaK  PE3yJibTaT HEPAPXUUYECKHUX
B3aUMOJICUCTBUI TeHOB. BrnusiHue Ha 3>MOpPUOHANIBHOE pPAa3BUTHE PA3IUYHBIX
(haKTOpOB OKPYKAIOIIEH CPE/Ibl.

Poct u pasButne xuBOTHBIX. [locTamMOpuoHanbHblil mepuoa. [Ipsmoe wu
HenpsMoe pas3BuThe. PaszButue ¢ wmeramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYECHHE MPSMOr0 W HEMPSIMOIO



pPa3BUTHSA, UX PACHPOCTPAHECHHUE B MpUpoJe. THIbI pocTa KUBOTHBIX. DaKTOPHI
PEryJsiiuy pocTa >KUBOTHBIX U YyesoBeka. CTauu MoCTAIMOPUOHATBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OHMOJIOTNYECKUE MTPOLIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ametodut u crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. (OOpa3oBaHue crop B Mpolecce Meiosa.
l'amerorene3 y pacreHuid. OIUIOQOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoliHOe OII00TBOPEHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PEryJISIMMA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuiel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THUIBI OECroioro
pPa3sMHOXEHUA», «Pa3MHOXEHHE XJIaMUAOMOHAIbD», «Pa3MHOXEHHUE HBIJICHBI»,
«Pa3zMHOXeHUEe TUlIpe», «Meito3», «Xpomocombl», «l'ameroreHes», «CtpoeHue
SUICKIIETKH M crepMmaTo3onaa», «OCHOBHBIE CTaauu OHTOreHeza», «lIpsmoe u
HENpsiMoe  pa3BuUTHE», «Pa3BuTHe MaNWCKOro xyka», «Pa3Burue capaHuu»,
«Pa3zBuTne nArymku», «J[BOMHOE OIUIONOTBOPEHHE Yy ILBETKOBBIX PAaCTEHUN,
«CTpoeHHe CeMSH OHOIOJBHBIX U JBYJIOJIBHBIX pACTEHUI», «KU3HEHHBIN ITUKI
MOPCKOM KamycCTbl», <KU3HEHHBIN UK MXa», < KU3HEHHBIN [IUKII TAIIOPOTHUKA»,
«KM3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpPMATO30U10B, MOJENb «LIMKII pa3BUTHS JIATY KA.

JlabopaTopHasi padora «l3yueHrue CTpOEHHUs MOJOBBIX KIETOK HA TOTOBBIX
MUKPOIIpEnapaTax».

IIpakTnyeckas padora «BpIABICHHE MPU3HAKOB CXOJCTBA 3apPOIBIIIEH
MO3BOHOYHBIX )KUBOTHBIX .

JlabopaTopnass padora «CTpoeHHE OpraHoB pPa3MHOXKEHHUSI BBICIIHUX
pacTeHum».

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoB

Hctopusi cTaHOBI€HHMS W pa3BUTHA TEHETUKH Kak Hayku. Paboter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B PAa3BUTHHU
renetuku. Padoter H. K. Konbnora, H. Y. Basunosa, A. H. benosepckoro, I'. .
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AbTEPHATUBHBIC MPU3HAKU, JOMHUHAHTHBIM U PEUECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAs JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.



OcCHOBHBIE ~ METOJIbI ~ T€HETUKH.  THOPUIOJOTUYECKHM,  IMTOJIOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdemMoHcTpanuu

[Toptpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
BaBunoB, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuid.

Tabmuiel 1 cxembl: «KMeTo/ bl TeHETHUKU», «CXeMbI CKPEIIUBaHUS.

JlabopaTopnass pabdora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX
VICCIICIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwlii 3akoH MeHaens — 3aKOH
eAMHO00pa3us THOpUI0B MepBoro nokojeHus. [IpaBuno gomuHupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH pacUICIUICHUs MPU3HAKOB. L{UTOJIOrMYecKrne OCHOBBI
MOHOTHOPHTHOTO CKpelnuBanus. [ umore3a 4ucToTh TaMeT.

AHanuzupytomee ckpemnBanue. [[poMeKyToOuHbI XapakTep HACJIeI0BAHUS.
Pacmerienne npru3HakoB IpU HENTOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHUSI  IPU3HAKOB. [{utonoruueckue  OCHOBBI  JTUTUOPUIHOTO
CKpPEIIMBAHUA.

CuermienHoe HacienoBanue rnpuszHakoB. Paborel T. Moprana. CuemsieHHOe
HACJICIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMu. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

I'eneTnka nosa. XpoOMOCOMHBIM MEXAHU3M OIpeAeaeHus moia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TEpPOraMeTHBIA I0J. | eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['eHoTuI Kak 1enocTHas cucrema. [IenoTponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIN aiulenu3M. B3anmMoAeiCTBUE HEaIJIEIbHBIX TI'E€HOB.
Kommniementapunocts. Dnuctas. [lonumepus.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIOTMYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIIMM.
['eHeTHYEeCKHE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHEeTHYecKrne acmeKThl KOHTPOJIS H
W3MEHEHHS HACJICJICTBEHHON WH(OPMAITUU B TTIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuubl u cxemsl: «IlepBbiilf 1 BTOpoi 3akoHbl Menaens», «Tpertuid 3aKkoH
Mengens», «AHaIUM3UPYIOLIEE CKpeluBaHue», «HemomHoe ITOMHUHUPOBAHUEY,
«CrerieHHOe Haclie/IoBaHWe MPU3HAKOB Yy Jpo30duibl», «['eHeThka Imoa»,



«Kapuotun denoBeka», «Kapuworun nposzodmibr», «KapuoTum nOTHIBD,
«MHOXECTBEHHBIN ajutenn3mM», «B3anMoaeiicTBUE TEHOBY.

OOGopynoBanue: Mojelb JUisl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO0Opa3us
rUOpUIOB TIEPBOrO TOKOJEHUS U paCHICIUICHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpPAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIEAOBAHUSA NPU3HAKOB, MOJEIb IS
JEMOHCTPALUM CLEIJICHHOI0 HACJIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpo3zodumna».

IIpakTuueckass padora «M3yueHuwe pe3ynabTaTOB  MOHOTHOPHUIHOTO
CKpELIMBaHUA y IPO30(PUIbI».

IIpakTnueckas  padora  «l3ydeHme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y IPO30(DUITBI».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTuna u cpeasl npu  (GopMUpOBaHUM (PEHOTHIA.
N3menunBOCTh Npr3HakoB. KauecTBEHHBbIE M KOJMYECTBEHHBIE INMPU3HAKU. Bubl
V3MEHUYMBOCTH. HEHACIIEICTBEHHAs U HACJICICTBEHHAS.

MoaudukanonHas u3MeHYMBOCTh. Ponb  cpenbl B GopMHpOBaHUU
MOJAU(PUKALUOHHON M3MeHunBOCTH. Hopma peakuuu npusHaka. BapuanuoHHbIN
psin u BapuanuonHas kpuBas (B. Moranucen). CpoiicTBa Moau(HUKAIIMOHHOM
V3MEHUYHMBOCTH.

I'enoTunnueckas N3MEHYNBOCTh. CBOMCTBA T€HOTUINMMYECKONM U3MEHYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOunaTuBHasi u3MeHYMBOCTb. Meio3 W TOJIOBOM MpoIEecC — OCHOBA
KOMOWHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTHU B CO3JaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpejiesiax OJJHOTO BU/A.

MyTanmoHHass W3MEHYMBOCTh. Buabl MyTalui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHbICE MyTaluuW. SnepHble U
HUATOIUIa3MaTHYeckue mytanuu. CoMaTUYeCKHUe M TMOJOBble MyTauuu. [IpuunHbI
BO3HMKHOBEHUS MyTanui. MyTareHel W WX BIUSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOT'O IMPOIECCA. 3aKOH TOMOJOTHYECKUX pAJIOB B
HacieacTBeHHon m3MmeHunBocTH (H.M. BaBunos). BHesjepHas M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuzcenemuxa u 9NUSEHOMUKA, pOIb dNULEHeMUYecKux Gaxkmopos 6
HACNe008aHUU U USMEHUUBOCTU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JdeMoHCcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. . BaBuiios.

Tabmuiet u  cxeMbl: «Buasl  usMeHuuMBOCTH», «MoaudukanoHHas
U3MEHUYHUBOCTbH», «KoMmOunHaTuBHast W3MEHUYHBOCTbH», «Meiio3»,
«OmnomoTBopeHne», «I eHeTnueckre 3a00J1eBaHuUs YeIOBeKa», «BHUIbI MyTaITHA».



OO6opynoBaHue: XKUBbIe W TepOapHbIC SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (poTorpadum) KUBOTHBIX C PA3TUYHBIMHA BUIAMHA U3MECHUYNBOCTH.

JlaGopaTopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(UKAIMOHHOW HM3MEHUMBOCTH. IlocTpoeHHe BapuUallMOHHOTO psiga U
BAPHUALMOHHOW KPUBOM».

IIpakTuyeckass padora «Myraiuu y apo3oduiasl  (Ha TOTOBBIX
MHUKpOIIpenapaTax)».

Tema 14. I'eneTnka 4en0Bexka

Kapuornn wenoBeka. MexayHapoaHas mporpaMma HCCIEAOBAaHHUS T€HOMA
yejnoBeka. Meroapl  M3ydeHUsT TIE€HETHMKHM  YeJIOBEKAa.  IeHEaJIOTMYEeCKUH,
OJIM3HEIIOBbIH, LIATOT€HETUYECKUIA, MOMYJISIITUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-TE€HETUYECKUI. CoBpeMeHHoe ONPEEIICHUE TE€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T11P-ananu3a. HacineacTBenHble 3a00IeBaHUs YelIOBeKa. | €HHBIE 1 XpOMOCOMHBIE
0oje3Hd 4YenoBeKa. boJie3HW C HaCIENCTBEHHOW MPEeaApacoNoKEHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEJOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTHupoBaHue. CTBOJIOBBIE
KJIETKH. [[OHSATHE «T€HEeTHYECKOro rpysa». DTUYECKUE aCIEKThl UCCIIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

'enetnueckue ¢akTopsl TMOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arps3HEHHIO OKpYsKatolen cpesnl. ['enernueckas
MPEIPACIIONOKEHHOCTD YETOBEKA K MATOJIOTHSIM.

JdemoHcTpanun

Tabmuubr u cxemsl: «KapuoTun denoBeka», «MeTo/bl U3yYCHHS] TE€HETUKHU
yenoBeka», «['eHeTnyeckue 3a001eBaHUs YEIOBEKaY.

IIpakTnyeckas padora «CocTaBieHUE U aHATIA3 POIOCIOBHOM».

Tema 15. Cesnexkniusi Opranu3mMoB

JlomecTuKanus H CEJICKUHUs. 3apOKIACHUE CEeJIEKIUU U JOMECTUKAIUU.
Yyenne H. WM. BaBuwimoBa o lleHTpax mNpoMCXOXKIEHUS U MHOrooOpas3us
KyJbTYPHBIX pacTeHuil. Poip celekuuyn B CO3IaHUM COPTOB PACTEHHUUA M IMOPOJ
*KuBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HacjeacTBeHHou wu3MmeHumBocty H. WM. BasmioBa, ero 3HaueHune s
CEJICKITMOHHOU PaOOTHI.

Metoapl ceneKImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIMBU1y AJIbHBIM. Ortanbl ~ KOMOMHAIIMOHHOW  CEJICKIIUH. HcnbiTanue
NpPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLECHKHU
¢deHoTua NTOTOMCTBa U OTOOP MO TEHOTHUITY ¢ momolIsio aHanmu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJCKIIMOHHOM  paloTHhl.
PannanmoHHblil 1 XUMHYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX



¢opMm opranu3moB. Mcnonp30BaHME TE€HOMHOIO pPENAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 17151 moyyenust ucxoiHoro Marepuaia Ajis CENeKIUH.

[Tonyuenue HOJIMIIIIONIOB. BuyTtpusugoBas ruOpuan3anus.
bnuskoponcTBeHHOe  ckpemuBaHue, WM MHOpuauHr.  HepoxctBenHoe
CKpeulMBaHue, Win ayTOopuauHr. I'erepo3uc u ero npuuuHbl. Mcnonbs3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuamszanus. [Ipeogonenue Oecronus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUI U )KUBOTHBIX. «3enéHas
DEBONIOYU.

CoxpaHeHHE U H3yYEHHE T'€HETHUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHH U
UX JUKUX poaMYed  aius  CcOo3JaHus  HOBBIX  COPTOB M THMOpHUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. J3yuenue, coxpamnenue u  ynpasieHue
2eHeMUYeCKUMU pecypcamul CenbCKOX03AUCMBEHHBIX U NPOMbBICIIOBbIX HCUBOMHBIX 6
Yenax YAy4ueHus Cyuecmeyowmux u co30anus Ho8blx nopoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NPUMEHEHUEeM COBPEMEHHLIX Memo008 HAYYHLIX UCCAe008aAHUL,
nepeoosvix uoetl U NepcneKmusHbIX MexHoI02UlU.

JdeMoHcTpanuu

[Toptpersl: H. 1. Baunos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuips! 1 cxembl: «LIeHTpBI MPOUCXOXKIEHUS U MHOTOOOPA3usl KyJIbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSJO0B B HACIIECICTBEHHOM M3MEHUYHMBOCTU,
«Metoapl cenexuun», «OtnanéHHas rudbpuanzanus», «MyrareHes».

JlabopaTopHas padora «l3yyeHue coOpTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JOMAIIHUX YKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue METOA0B CEJICKIIUA PACTCHUM».

IpakTHyeckas padora «[IpuBHBKa paCTCHHI».

Ikckypeuss «OCHOBHBIE METOJbl M JOCTHMXKEHHUS CENEKIMH pPACTeHUH H
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34HCTBO, B JIabOpaTOPHUIO
arpoyHUBEPCUTETA WA HAYYHOTO IICHTPA)».

Tema 16. buoTexHo0rusi U CHHTETHYECKAS1 OHOJIOTHS

OOBEKThI, UCHOJb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE U TKAaHEBbHIE
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHA:  XJIeOONEeUeHue, TMONyYeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOzenne. MukpoOuonornyeckuii cuHre3. OOBEKTH MHKPOOHMOJIOTHYECKUX
TexHoJorui. [IponsBoacTBO OeIKa, aMUHOKUCIOT U BUTAMHHOB.

Co3naHre TEeXHOJOTUA W MHCTPYMEHTOB LIEJICHANPABICHHOIO W3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C LIEJIbIO MMOJIYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIeprKalliX HE BCTPEYaroIIUecs B MpUpoie OMOCUHTETUUECKUE MY TH.



Knerounas unxenepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PaCTEHUU M
#uBOTHBIX. Kpuobanku. Comatuyeckas THUOpUAM3ALMSA W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuE TamioW0B B CeleKUMU pactenuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Mcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBLX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKuus
AUIEKJIETOK U KIIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMM SIAEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbIYP.

XpoMoCcOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomouHanTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmKEHUs W NEPCHEKTHBBI  XPOMOCOMHOM W TIE€HHOW  HH)KEHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON HH)KEHEPUHU.

Menuuunckue ouorexHonoruu. [loctrenomuas nudposas meaununa. [1LP-
JUarHoCTHKa. MeTaOoJIOMHBI aHaIM3, TCHOICHTPHUYCCKHM aHajau3 IpoTeoMa
YEeJIOBEKa JUIsI OLEHKH COCTOSHHUSL €ro 3J0pOBbs. lCronp30BaHME CTBOJIOBBIX
KiIeTok. TapretHas Tepanusi paka. 3D-OuoumkeHepus i pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKMX TEXHOJIOTHH, CO3MaHUS KOMILJIEKCHBIX
TKaHEW COYETAaHWEM TEXHOJOTHHA TPEXMEPHOro OWompuHTHHTA u ckaddomauHra
JUISL PELICHUS 3a7a4 IEPCOHAIIN3UPOBAHHON MEIUIVHBL.

Co3naHue BEKTOPHBIX BaKIMH C II€JIbI0 OOecreYeHus: KOMOMHHPOBAHHOMN
3ammThl OT Bo30yautener OPBU, ycraHoBieHHE MOJEKYJSPHBIX MEXaHU3MOB
dbyukimonupoBanus PHK-conepxaiux BUpPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHbBIC
3a001eBaHUs YEIIOBEKA M )KUBOTHBIX.

JdemoncTpanuu

Tabnuupl u cxemsl: «/crnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIEHHOM
MPOU3BOACTBE», «KeTouHass HHKEHEpUs», «| eHHasd HHKECHEPUSI».

JlabopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IpakTuyeckas padora «IlosmydyeHrne MOJOYHOKHUCIBIX MPOTYKTOBY.

Jkckypeusi «buorexHomoruss — BakHEHIIas MPOM3BOJUTENIbHAS —CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaenue W pa3BUTHE IBOJILHMOHHBIX NPEJACTABJICHUN B
Onosiorum

OpomonuoHHas Teopuss Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHHM3MA. JKU3Hb U Hay4yHas JedarenbHocTh U. JlapBuHa.

JIBYoKyIIHE CHIBI ABOJTIOIIMK BUIOB 110 Y. J[apBuHY (BBICOKAast HHTEHCHBHOCTb
Pa3MHOXKEHHUSI OpraHM3MOB, HACJEJICTBEHHAs W3MEHYMBOCTH, Oopnba 3a
CYIIIECTBOBAHHE, ECTCCTBCHHBIN M HCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckoir Teopun sposroruu  (CTD). Heitrpanbhas
Teopust dBoitouuu. CoBpeMeHHas JBOJIOIMOHHAS  OWOJOrus. 3HAYCHHUE
ABOJIIOIIMOHHOM T€OpUU B (POPMUPOBAHUYN €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdemoHcTpanumn

[Toptpetsi: Apucrtotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. Hapsun, C. C. UetBepuxos, . . HImansraysen, . Xonaein, . K.
benses.

Tabmuuet u cxembl: «Cucrema xuBoir mpuponsl (o K. JluHHEIO)»,
«Jlectnunia xwuBbIX cymiectB (mo Jlamapky)», «MexaHusMm (GOpMHPOBAHUS
npucnoco0ieHnii 'y pacteHnii W kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta nyremectBus Y. lapsuna», «Haxoaku Y. Jlapsuna», «®opmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroodpasue KylabTYpHBIX (opM
KanycTb», «[loposbl TOMaIIHUX KMBOTHBIX», «CxemMa o0pa3oBaHusi HOBBIX BUJIOB
(mo Y. J[lapBuny)», «CxeMa COOTHOIICHHS JBFIKYIIUX CHJ OBOJIIOIHH,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJTIOIIUN.

Tema 2. MUKPO3BOJTIOLNS U €€ Pe3yJIbTAThI

[Tonynsauusa Kak 3jeMEeHTapHas eIUHUIA 3BOJOLMH. COBpEMEHHbBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl momyisuuid. M3meHeHue
reHooHJIa TOMYJSAIMKA KaK DJJIEMEHTAPHOE HBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTnueckoro paBHoBecus JIx. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPhl (IBMXKYIIUME CHJIbI) 3BOJIONUU. MyTallMOHHBIN
nporiecc. KomOuHaTtuBHas u3MeHUYHMBOCTH. Jlpelidp reHOB — ciyuaiiHble
HEHAMPABJICHHBIC W3MEHEHHMsI YacTOT auieied B momymsanusx. Oddexr
OCHOBartelns. JIpgexm OymovLiounoco 2opaviuika. CHUdCEHUe 2eHemuuecKo2o
pasnooopazus. npuuunsl u cireocmeus. Ilposenenue sgpgpexkma Opeticha 2enos 6
oonvuwux u  manelx  nonyrayusax. Murpauuu.  M3omAuus  moOmyssui:
reorpaduueckas (mpocTpaHCTBEHHAs), OMOJIorHIecKast (pernpoyKTUBHAS).

EctecTBeHHbIii 0TOOp — HampaBnsoommii ¢gakrtop sBomonuu. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMMA, CTAOWIM3UPYIOIIHUHA,  pa3pbIBAONIU
(mu3pynTuBHEIi). [los0Bo#t 0TOOp. BO3HMKHOBEHHE M 3BONIONHS COLMATBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucocoOaeHHOCT,  OpPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOIUH.
Bo3nukHoBeHne — mpucnocoOneHudt y  opraHuzMoB.  Apomopdo3pl U
uanoananrtanuu. [Ipumepsl npucnocobieHuit y opranu3smMoB. Mop(doiaorudyeckue,
dbusnonornyeckue,  OMOXMMHUYECKHE,  TOBeAeHUYeckue.  OTHOCUTENbHOCTh
IPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u cTpykrypa. BumooOpa3oBaHue Kak pe3yJbTar
MUKPOIBOJIOIMHU. M3onsmus — kitoueBod ¢dakTop BupooOpazoBaHus. Ilytu u
CIOCOOBI BUI000pa30BaHUS: aJIONAaTPUYECKOE (reorpadudeckoe),



CUMITaTPUYECKOE (sxomoruueckoe), «MT'HOBEHHOE» (moMUIIION AU3AIHS,
ruOpuau3anys). JJIMTeIbHOCTh SBOIOIMOHHBIX IPOIIECCOB.

Mexanuzmbl (GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Pons sBONOUMOHHON OMolorMM B pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHusi OMopa3HO0Opa3usi. MUKPOIBOIIONUS W KOIBOJIOIHMS MAPA3UTOB M UX
X03s51eB. MexaHnu3mbl (POPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM U CHOCOOBI
O0pBOBI C HEll.

JdemoHcTpanuu

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

Tabmuiel 1 cxembl. «MyTallMOHHAs W3MEHYHMBOCTH», «llomynsiroHnHas
CTpYKTypa Buaa», «Cxema nposiBlieHus: 3akoHa Xapau—Bain6epra», «JIBuxyiiue
CWJIBl 3BOJIOLUN», «IJKOJOTHYECKass M30JSLUs MOMYJISIUI ceBaHCKOU (openn»,
«['eorpaduueckass M30JSIIUS  JIMCTBEHHUI[BI CHUOUPCKOM W  JIMCTBEHHUIIBI
naypckoi», «IlomynsiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTB», «CxeMa
JIENUCTBUSA €CTECTBEHHOTro oT0opa», «DopMmbl OOpHOBI 3a CYIIECTBOBaHHUEY,
«HaycTprualibHBIN MenaHu3M», «KuBble ncKonaembie», «[I0KpOBUTEIbCTBEHHAS
OKpacka KUBOTHBIX, «ITpenynpexnaromas OKpacka YKUBOTHBIX,
«Dusmnosornueckre ananrauun», <«[IpucrnocoOIeHHOCTh OpPraHUu3MOB U €€
OTHOCUTENBHOCTH», «Kpurepuu Buaa», «Buasl-nBoiiHukn», «CTpyKTypa BUAa B
npupoze», «CrocoObl BUI000pa3oBaHus», «I eorpaduyeckoe BHI000pa30BaHUE
TPEX BUAOB JAHABIIICH», «IKOJIOIMYECKOE BUI000pA30BAaHUE BHUJIOB CHUHUIL,
«[Tonunnounasl pacteHuin», «KamycTHo-peaeuHblid THOpUI.

O06opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3BEpe ¢ MpuMepamMu pa3IMYHbIX MPUCIIOCOOTICHUH, Uydesia NTUIl U 3Bepel pa3HbIX
BUJIOB, repOapuu pacTeHuil OJM3KUX BHUIOB, OOpPA30BABIIMXCA Pa3IUYHBIMU
croco0amu.

JlabopaTopnasi padora «BpbisBiIeHHE HW3MEHUYMBOCTH Y 0CO0€H OJHOTO
BUJIa».

Jlabopatopnas  pabora  «[IpucmocobneHus  OpraHM3MOB U  HX
OTHOCHUTEJIbHAS 1IEJI€CO00Pa3HOCTH.

JladbopaTopnass paGora «CpaBHeHHE BHUIOB 1O MOP(POIOrHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJiionus U €€ pe3yabTaThl

Mertoapl  HU3ydYeHUST MakKpoOd’BOJOIMU. llaneoHToIOrMYecKHue  METOJIbI
uzyueHusi dBosouuu. llepexomubie ¢GopmMbl M (QUIOTCHETUYECKHUE  PSIIbI
OpPraHu3MOB.

buoreorpaduueckue metonbl m3yudeHus sBomonuu. CpaBHEHHE (IOPHI U
dayHsl MaTepuKkoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumabl-
SHJEMHUKHU U PEIUKTHI.



OMOPHOJIOTHUECKHE M CPABHUTEIHHO-MOP(POIOTUUECKHE METOJbI U3YUCHUS
ABOJIONMHU. ['e€HeTHYecKue MEXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TOSBJICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE U QHAJIOTUYHBIE  OPraHBbI.
Pynumenrapasie  opranbl W aTaBU3Mbl.  MOJIEKYISPHO-TEHETUYECKUE,
OMOXMMHUYECKHE U MAaTEMAaTUYECKUE METObl U3YUEHUS IBOIOIUHU. | OMOJIOTUHbBIE
reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHHUS (PUIIOTEHETHUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIUU U SBOJIFOLIMSI TEHOMOB.

OOmme 3akoHOMepHOCTH (TpaBWIIa) BONIOUUU. [Ipunyun cmenvl GyHKyuil.
HeoOpatumocTe 3BoOIMU. AJanTuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLIMH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DUIOreHETUYECKUN Pl J0MIaIn», «APXEONTEPUKC,
«3Bepo3yOble  AIIephI», «Creromedanbr», «PuHnouTHI», «CeMeHHbBIE
nanopoTHuku», «buoreorpaduyeckue 30HB 3emun», «JIpeid KOHTHHEHTOBY,
«PenukThi», «HadanpHble cTaauu 5SMOPHUOHAIBHOIO PpA3BUTHUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W AaHAJOTHUYHBIE OpraHbl», «PyJIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIC HA0OpHI dYEJIOBEKAa W IMHUMITaH3e», <« JTaBHBIE
HaIPaBJICHUS dBOTONHUI», «O01I1e 3aKOHOMEPHOCTH 3BOJTIOIIHI.

OO6opynoBanue: KOJUICKIIUU, TrepOapuu, MYJSDKM HCKOIMAEeMbIX OCTATKOB
OPraHu3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHeE )KU3HU HA 3eMJie

Hayunple THMmoOTE3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHes u
naHcrepmus. JloHay4dHble TPEJCTABICHHUS O 3apOXKACHUU KHU3HH (KpEaIr[HOHU3M).
['unoTe3a MOCTOSIHHOTO CaMO3apOXKAEHUSI KU3HU U €€ ONpoBepkeHue onbitamu D.
Penu, JI. Cnannanuanu, JI. I[Tactepa. [Ipoucxoxaenue skxM3HU U aCTPOOUOJIOTHS.

OcHoOBHbIE 3Tanbl HEOPraHU4YECKOU ABOJIIOLUH. [ImanerapHas
(reomoruyeckas) SBOJIOIMS. XHUMHUYECKass SBOMIONUSA. AOWOTCHHBIH CHHTE3
OpraHnyeckux BemecTB u3 Heopranudeckux. Omeir C. Mumnepa u I'. FOpwu.
OO6pazoBanue mnoiaumepoB U3 MoHoMmepoB. KoarnepBatHas runoreza A. .
OmnapuHa, runore3a nepBudHoro OynboHa JIx. XonaeitHa, TeHeTH4YecKasi THIoTe3a
I'. Mémnepa. Pubosumer (T. Yek) m rumore3a «mupa PHK» V. T'mibepra.
dopmupoBaHre MEMOpPaH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emnm u Metonabl €€ wu3zyueHusi. MIckomaemble OpraHMYecKhe
ocrarku. I'eoxpoHonorus u e€ Meroabl. OTHocUTeNnbHAass W aOCONIOTHAs
reOXpOHOJIOTUsA. ['€0XpOHOIOrnYeCcKasl IKaJia: 30HbI, 3PbI, IEPUOJbI, FTOXHU.

Hauanbnbpie 3Tambl opranmyeckou sBostonuu. [losiBieHne u 3BOJIOLMS
NEPBBIX KJIETOK. DBOMIONMS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHUCTEM.



CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJor MEePBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsel. [IpokaproTsl U 3yKapHUOTHI.

[TpoucxoxaeHue sykapuoT (CUMOHMOTeHe3). DBOJIOIMOHHOE TPOUCXOXKICHHE
BUpYCOB. [IponcxoxkneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl BOJIONMH BBICHIUX pacTeHud. OCHOBHBIE apoMop(ho3bl
pacrenui. Bpixon pacrenud Ha cymy. llosBieHue CHOpOBBIX pacTeHUU U
3aBoeBaHne uMHM cymu. CemeHHble pacTeHus. [IpoHCXOXKJI€eHHE LBETKOBBIX
pacTeHuu.

OcCHOBHBIE 3Tarbl BOJIONUHN KUBOTHOrO Mupa. OCHOBHBIE apoMopho3bl
KUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBIEHHE COBPEMEHHBIX
TunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKM3HL B BOAE. DBOJIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii u pentunuil. IlpoucxoxaeHue MICKONMUTAIONUX U
ntull. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMH U
ITI03BOHOYHBIMH )KUBOTHBIMH CYIIU.

PazButne xu3HM Ha 3emie MO 3paM M MEPHOJAaM: apXeu, MpoTepo30H,
najgeo3oM, Me3030M, KkahHo3oM. OOmas  XapakTepucTUKa KiIumarta U
reoJIorTH4ecKnX mnporeccoB. [losiBIeHHME W pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYriieobpa3oBaHue: €ro yClIOBUS U BIUSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3KCHI Mpouuioro. [IpuumHel u
CJIEICTBUSA MAaCCOBBIX BbIMUpaHUW. COBPEMEHHBIN SKOJOTUYECKUN KPHU3HC, €ro
ocobenHocTtH. [Ipobiema coxpaneHnus 6uopa3zHo0Opa3ust Ha 3emiie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. [lpunHnumnel kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUUECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. U.
Omnapun, [Ix. Xonnenn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penn», «Cxema omnbita JI. [Tactepa mo
HM3YUYCHHUIO CaMO3apOXKJICHMS XU3HU», «Cxema ombita C. Mwmmuiepa, I'. FOpu»,
«JTambl ~ HEOPTAaHMYECKOW  DBOJIONHUM»,  «[€OXpOHOJOTHYECKAs]  IIKaja»,
«HavayipbHbIe 3Tanbl OPraHUYECKON HBOMOIMN», «Cxema oOpa3oBaHUsI dyKapUOT
nyTéM cumoOunorenesa», «CucremMa XHUBOW MNpUPOAbI», «CTpoeHHEe BHpyca»,
«Apomopdo3sl  pacteHuii», «PuHHOGUTH», «OIHOKIECTOUYHBIE BOJOPOCIH,
«MHOrokneTounsie Bogopocian», «Mxu», «llanmoporHukn», «l'0J0CEMEHHBIE
pacteHus», «OpraHbl IIBETKOBBIX pacTeHHI», «(CxeMa pa3BUTHUS >KUBOTHOTO
Mupa», «ApomMop}o3bl KUBOTHBIX», «lIpocTteiimme», «KuedHonoiocTHIEe,
«IImockue YepBU», «YJIEHUCTOHOTHE, «PB10BD», «3eMHOBOJIHEIE,
«[Ipecmbikaromuecs», «lItump», «Miekonuraromue», <«Pa3BuTue XU3HU B
apxeickoi spe», «PazBUTHE )KU3HHU B MPOTEPO30MCKOM 3pe», «Pa3BUTHE KU3HU B



IaJIC030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOM dpe», «Pa3BUTHE KU3HU B
KallHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPTaHUYECKOTO MUPa».

OGopynoBanue: TepOapuud pacTeHH pPAa3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BJIAQXKHBIEC MTPENapaThl >KMBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUIEKLIUN
UTJIOKOJKHMX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, uydYela IMTHUIl U 3BEpe,
KOJUIEKIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAEMbIX, MYJISKH OPraHUYECKHX
OCTaTKOB OPIaHU3MOB.

Bupryaabnasa Jab0oparopHas padora «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu 1o n3yyeHuro abMOreHHOr0 CUHTE3a OPraHUYECKUX COSUHEHUN B
NEPBUYHON aTMOchepe.

JlabopaTtopnass pabGora «lI3yyeHue M ONHCAaHUE HMCKOMAEMbBIX OCTAaTKOB
JPEBHUX OPraHU3MOBY.

IIpakTuueckas padora «l3yueHne OCOOCHHOCTEM CTPOCHUS PaCTECHUM
Pa3HBIX OTAEIIOB».

IIpakTnyeckas padora «l3yueHue oCOOEHHOCTEH CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenne yea0BeKa — aHTPOINOTeHe3

Paznensl n 3agaun anTponoaoruv. MeTo bl aHTPOIOJIOTHH.

CraHOBNIEHUE TPEACTABICHUN O MPOUCXOXKIECHUU 4YeJIOBEKa. PenurnosHeie
BO33peHUs. COBpEMEHHbIE HAYYHbIE TEOPUH.

CxoxncTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKAa C  JKMBOTHBIMU.  CPaBHUTENBHO-
Mopdooruueckue, AMOPHUOTIOTHIECKHE, (bU3HOTOT0-OMOXUMUYECKHE,
noBejieHueckue. OTanuus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOkKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIbHOU
CUCTEMBI.

JIBrokymue cuibl ((hakTopbl) aHTPOIIOTeHe3a: OMOJIOTHYECKHE, COLUATBHBIC.
CooTHoIeHrne OMOIOTHUECKUX U COIMANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbBIE CTaAMM aHTpOINOreHe3a. PaHHHE 4YenoBeKOOOpa3Hble 00€3bsHBI
(TPOKOHCYJIBI) U PAHHUE MTOHTUIBI — OOIIHME MPEIKU YeT0BEKOOOPA3HBIX 00€3bsH U
JMo1e. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JroAeh. UenoBek yMelnbld, epBble
W3TOTOBJIEHUS OpyAuM TpyzAa. YemoBeKk NMpAMOXOASIIMN U NEPBBIM BBIXOJ JIOJEH
3a  mpenensl  Adpuku. YenmoBek reimenpOeprckuii  — 00mMIA  TIPENOK
HEaHJIEpTaJIbCKOT0 YEJIOBEKAa U YEJIOBEKa pa3yMHOro. UenoBEeK HEAHAEPTAIbCKUN
KaK BUJ JIIOJEW XOJIOAHOTO KiuMara. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHUI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamMu AQpuku.
[TameoreneTrka 1 najaeoOreHOMHUKA.

DBOJIIONMSI COBPEMEHHOTO ueJioBeKa. EcTecTBEeHHBIM OTOOP B MOMYJISIIUAX
yenoBeka. MyTalMOHHBIN Tiporiecc U noiaumopdusm. [lonynsiroHHbIE BOJHBI,



npeid reHoB, mMurpanus U «d3PpQGeKkT oCHOBATENS» B MOMYJSIUIAX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckue pacel. [loHstue o pace. bonbiime pacel: eBpomneougHas
(eBpasmiickas),  aBCTpajo-HerpoujgHas  (PKBaTOpHalbHAs),  MOHTOJIOWIHAS
(asmarcko-ameprkaHcKas). Bpemss u IyTH paccelieHHs 4YelloOBeKa IO IUTaHEeTe.
EnuncTtBO  4yenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacH3Ma.
[Iprcnoco6IeHHOCTh, YeNIOBeKa K Pa3HbIM  YCIOBUSIM  OKPYIXKAIOIICH Cpefibl.
Bnusaue reorpaguueckoil cpeapl M apeiia reHoB Ha MOpPQOJOTHIO U
($U3MOIOTHIO YeTOBEeKa.

MeXIuCIUIUIMHAPHBIE ~ MeTOAbl B ¢u3uveckoil  (OHMOJOrHYECKOi)
AHTPOMOJIOTMU.  OBOJIOLMOHHAS ~ AHTPONOJIOTHS W IMAJIEOAHTPONOJIOTHUS
YeJIOBEYECKUX MOMYyJISIui. broconuanbHble WCCIe0BaHUs MPUPOJLI YeIOBEKa.
UccnenoBanue KOABOMIONNY OHMOIOTHYECKOTO U COLUATIBHOTO B YEJIOBEKE.

JdemoncTpanuu

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

Tabnuupl u cxembl: «MeTo/Ibl aHTPONIONOTUN», «[ OJTOBHOM MO3T YeloBeKa»,
«YenoBekooOpa3Hbie 00€3bsIHBI», «CKeleT YeloBeKa U CKEJeT LIMMITaH3e»,
«PynMMEHTBI U aTaBU3MbBI», «J[BIXKYIIME CHIIBI aHTPOIIOT€HE3a», «IBOIIOIIUOHHOE
JIpEBO  4eJoBeKa», «ABcTpamonuTek», «UYenoBek  ymenslii», «UYenosek
MPAMOXOIAIINN», «J[eHUCOBCKHUI 4enoBeKk» «Heanaepranbub», «KpoMaHbOHUBI,
«[Ipenku yenoBeka», «ITarbl HIBOIIOMH YeJIOBEKa», «Packl uemoBeka».

OOGopynoBaHue. MYJSDKM — OKaMEHEJIOCTeH, TMPEeaMETOB MaTepHaIbHOM
KyJIBTYpbl ~TIPEIKOB dYeloBeka, penpoaykmuu (pororpadum) KapTuH C
MU(OJIIOTHYECKUMH M OHOJCHCKUMH CIOKETaMH IPOMCXOXKJICHHUS YEJIOBEKa,
dboTorpadguu Haxo/I0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIETh
yepena uYejJoBeKa M deperna IIMMIIaH3€, MOJENIb KHCTH 4YeJOoBeKa U KHUCTH
IIMMITIaH3€, MOJEJIM TOpca MPEIKOB YeIOBEKa.

JlabopaTtopuass padGora «l3ydyenme o0COOCHHOCTEH CTpOEHUs CKeJleTa
YEJIOBEKA, CBA3aHHBIX C MPAMOXO0KICHUEM.

IIpakTnyeckas padora «l3ydeHne SKOJOTHYECKUX aAaNTALMI YeTOBEKa».

Tema 6. Jkojiorusi — Hayka O B3aMMOOTHOIIEHUSAX OPraHU3MOB H
HAOPTraHU3MEHHBIX CUCTEM € OKpY:Kaloliel cpenoi

3apoxxaenue u pa3Butue dkojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
9KoJIOTHH. CBSI3b KOJIOTUU C IPYTUMH HAyKAMH.

Metoasl skosioruu. lloneBsie HaOMOACHUS. DKCIEPUMEHTHI B SKOJOTHH:
OpUpOAHBIE U JlabopaTopHbIe. MoOJenMpoBaHUEe B HKOJIOTHU. MOHUTOPHUHT
OKpY>Karomen Cpeibl: TOKAIbHBIN, PETUOHAIBHBINA U TJI00ATBHBIN.



3HaueHUE DOKOJOTMYECKUX 3HAHUW U1  4YEeJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHUE KAaK OCHOBA CBS3€M YeNOBEYEeCTBA C NMpUpooil. PopmMupoBaHue
AKOJIOTUYECKOHN KYJIbTYPhl U 3KOJIOTUYECKON I'PaMOTHOCTH HACEJIEHUS.

JdemoHcTpanumn

[Toptpetsl: A. I'ymOoasar, K. @. Pynse, H. A. CeepiioB, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Metoasl skonoruu», «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEH CPEeIbI».

JlaGoparopHas padora «3yuenue METOJ0B AKOJIOTUYECKUX
VICCIICIOBAHUI».

Tema 7. Opranu3msl u cpeaa 0OMTAHUSA

DkoJsiornyeckre (PaKkTopbl U 3aKOHOMEPHOCTH X AeiicTBus. Knaccudukarms
AKOJIOTMYECKUX (PAKTOPOB: aOMOTHUYECKUE, OMOTHYECKHE, aHTponoreHusie. Oomiue
3aKOHOMEPHOCTH JICUCTBHS 3KoJoruveckux QaxtopoB. IlpaBmio munumyma (K.
Inpenrens, 0. JInbux). TosepaHTHOCTh. DBPUOMOHTHBIE W CTCHOOWOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak 3Kojorumdyeckuid Qaxrop. [eiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKUE TPYMIIbI
pacTeHHil W JKMBOTHBIX IO OTHOIIEHUIO K cBery. CHUrHaibHas pojib CBeTa.
DOTONEPUOIU3M.

Temneparypa kak skosiorudeckuii daxrop. JleiicTBue TemmepaTtypsl Ha
OopraHu3Mbl. [IOMKWIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocts kak skojormyeckuii (akrtop. Ilpucmocobinenus pacTeHuil K
noJJIep>KaHui0 BojiHOTO Oananca. Kiaccudukanus pacTeHUN MO OTHOIICHHIO K
Bojie. [Ipucnoco6ienus >KUBOTHBIX K U3MEHEHUIO BOJHOTO peKUMA.

Cpenbl oOuTaHus OpPraHU3MOB. BOJIHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
rIyOMHHAsT  TMOJIOYBEHHAsl,  BHYTpUOpPraHu3MeHHas.  DU3NKO-XUMUYECKHE
0COOEHHOCTH cpeJi OOMTaHus Opranu3MoB. [IpucnocobieHus opranu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonoruyeckue putmbl. BHemHue u BHyTpeHHUE pPUTMBL. CyTOUHBIE U
TOJIMYHBIC PUTMBI. [IpUCTIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM HM3MEHEHUSIM
YCIIOBUU KU3HU.

Kuznennsie Qopmbl opranusmMoB. [loHsiTHE O JKHU3HEHHOW (Qopme.
Kuznennnie popMbl pacTEHU: 1€PEBhs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HEeHHBbIE (OPMBI KUBOTHBIX: THAPOOHUOHTHI,
re00MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a KHU3HU.

brnornueckue (bakTOopHI. Buner OMOTHYECKUX B3aUMOJIEUCTBUH.
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koormnepaus,



MYTyaju3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxyieOHMuecTBO). HeTpoduyeckue
B3auMmojieiicTBus  (Tommyeckue, ¢dopuueckue, ¢daOpuueckue).  3HAUCHHE
OMOTHYECKUX B3aUMOJECUCTBUM sl CYIIECTBOBAHUSI OpPraHW3MOB B Cpelie
obutanus. [[puHIKMN KOHKYPEHTHOT'O UCKITIOUCHHS.

JdemoncTpanuu

Tabmuiel U cXembl: «JKojorudeckue ¢akTopbl», «CBETOBOW CHEKTP»,
«JKOJIOTUUECKHUE TPYNIIbl )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TEmIOKPOBHbBIC
JKUBOTHBIE», «XOJIOJJHOKPOBHBIE JKUBOTHBIE», «DU3MOJIOTUYECKUE AJanTalnu
KUBOTHBIX», «Cpenpl o0OUTaHUS OpPraHu3MoB», «bBHOJIOTMYECKHE PUTMBI»,
«Kusnennoie  Gopmbl  pacteHmit», <« KuzHeHHbIE  (GOPMBI  JKUBOTHBIX,
«IKOCUCTEMA IIMHUPOKOIMCTBEHHOTO Jieca», K IKOCHCTEMa XBOMHOro jieca», «Llemun
NUTaHUS», «XUIHU4ecTBO», «llapasutusm», «KonkypeHius», «CuMOuo3»,
«KoMmeHcamn3m».

ObopynoBanue. Tepbdapuy PAaCTCHWA W S>KUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX OSKOJOTUYECKUX (PAKTOpOB, TrepOdapuu CBETOIHOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTEHUsI, TepOapuu U KOJIJISKIIUU TEIJIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PAaCTEHUM, Yyyena MTHULl U 3Bepeil, repdapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepodpurtam, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMH KUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repbapur M KOJJIGKIIMM PACTEHUW U IKUBOTHBIX, OOJIAIAIONIUX YepTaMHU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUM JKM3HU, repOoapuu u
KOJUIEKIIMM PACTEHUN U KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POPM, KOJUICKIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSX.

JlabopaTopHasi paGora «BpIsABICHHE MNPUCTIOCOOTICHUN OpPraHU3MOB K
BJIUSIHUIO CBETa».

JlabopaTopnasi paGora «BbIsBI€HHE TPUCTOCOOICHUNH OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPHI».

JlabopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HbIX MECT OOUTAHUSI».

Tema 8. Dko10rusi BUIOB U MOMYJISIIUM

DKOJOTUYECKUE XapaKTEPUCTUKHA  TOIYJISALUHU. [Monmynsiuuss ~ kak
ouosornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEHW OMOJIOTUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysituii. OCHOBHBIE TIOKAQ3aTE€NIM TMOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHAasi M TIOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPAIIHS.

DKoJIornyeckass CTpykrypa nonyiasiuud. OUueHKa YUCIEHHOCTU MOMYJISALIH.
JluHamuka nonyiasudd U e€ peryisinusa. buoTMdeckuil MOTEHIMaN MOMYJISALHH.



MopaenupoBaHue IMHAMUKH NONYJIAIUU. KpruBble pocTa YUCIEHHOCTH MOMYJISALINH.
KpuBble BbDKMBaHUA. Perynsdius 4YMCIECHHOCTH TMOMYJSIHA. posib (PaKTopoB,
3aBHUCSIIUX M HE 3aBUCSAIINX OT INIOTHOCTH. DKOJOTHYCCKUE CTpaTerun BUaoB (I- u
K-ctpaterun).

[Tonsitue 06 sKomormyeckod Humie Buma. Mecroobutanne. MHOroMepHas
Mozenp sKojornyeckon Humm JIx.M. XarunHcoHa. Pa3mepbl 3KOI0rMYecKou
Huiy. [loTeHnnanbHas U pean30BaHHas HUIIH.

Bua kak cucrema mnomynsuuid. Apeansl BUAOB. Buabsl U uX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYeCKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TOBEJAEHUS W MUrpaluuid >KUBOTHBIX. buoiorunueckue
WHBA3UH YyKEPOJHBIX BUJOB.

JdemMoHcTpanuu

[Toptper: k. . XaTynHCOH.

Tabmuubr u  cXembl: «OKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIIHI,
«[IpocTpaHcTBEHHass  CTpyKTypa mnomyjsiquu», «Bo3pacTHble  NHpaMuabl
nonynsiuun», «CKOpPOCTh  3acelieHUsT TMOBEPXHOCTH 3eMJId  Pa3Iu4yHbIMU
opranuzmaMmu», «Mojeinsb skosnorndeckon Humu Jx. M. XaryuHcoHa».

O6opynoBanue: repdapuu pacTeHUI, KOJJIEKIIMH )KUBOTHBIX.

JlabopaTtopuas  padora  «lIpucmocoOineHuss ceMsH  pacTeHUd K
pacceneHuo».

Tema 9. Jkos0orust coodmecTB. IKOJIOrHIECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexay
OpraHu3MaMH B OMOLIEHO3€.

Dkocucrema kak OTkpbiTas cuctema (A. JIx. Tenciau). DyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME. MPOJIYUEHThI, KOHCYMEHTBI, PEIYyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cerd. AOUOTHUECKHE OJOKU
skocucteM. [TouBbI U Wbl B 3kocucTeMax. KpyroBopot BeiecTs u MoTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE ~ TIOKa3aTeNW  3KOCUCTEMBbl. buomacca u  mpoayKuws.
DKOJIOTUYECKHE MUPAMHU/IbI UKhces, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnmumakcHoe cooOiectBo. bropaznoobdpasue u mojgHoTra KpyroBopora
BEILIECTB — OCHOBA YCTOWYUBOCTU COOOIIIECTB.

[Ipupoanblie 3KOCUCTEMBI. JKOCUCmEMbl 03P U peK. DKoCUucmembvl Mopeu U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpOIIOTE€HHBIE JKOCUCTEMBI. Arposkocuctema. ArpouneHo3. Pazmuuns
MEXKy aHTPOIIOT€HHBIMU U MPUPOAHBIMHU IKOCUCTEMAMMU.



YpboskocucrteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojackas
¢nopa u (daynHa. CuHaHTpoIHM3alMsg TOpPOJACKON ¢ayHbl. Bbuongormueckoe u
XO03SIICTBEHHOE 3HAYCHHUE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (DOPMHPOBAHKSI OCHOBHBIX B3aMMOJCHCTBHI OPTaHH3MOB B
sKocucTeMax. Ponb kackaonoeo sgpghekma u 6udos-s0upuxamopos (Kiouesvix
6U008) 6 (DYHKYUOHUPOSaHuu dKocucmem. IIepeHOC DPHEPTHUM M BEIIECTB MEXIY
CMEKHBIMH 9KOCHCTEMaMH. Y CTOWYHUBOCTh OPraHU3MOB, MOMYJISIUN U DKOCHCTEM
B YCJIOBHUSIX €CTCCTBCHHBIX M aHTPOIOTEHHBIX BO3ICHCTBHH.

Mexanuzmuol 6030elicmeust  3AePSA3HEHUll  PA3HbIX munos Ha
CYOOP2AHUBMEHHOM, OPCAHUSMEHHOM, NONYISAYUOHHOM U IKOCUCTIEMHOM VPOBHSIX,
OCHOBbL  IKONO2UYECKO20 — HOPMUPOBAHUSL  AHMPONO2EHHO20 — B030€lCMEUSL.
MeTo10J10THsI MOHUTOPHHTA €CTECTBEHHBIX M aHTPOITOT€HHBIX DKOCHCTEM.

JdemoHcTpauumn
[Toptpet: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OHWOLEHO3a»,  «DKOCHUCTEMA

ITUPOKOJIMCTBEHHOTO Jieca», «IKOCHUCTeMa XBOMHOTO Jeca», «DyHKIIMOHAIbHbBIC
TPYIIbl OPraHU3MOB B 3KOCUCTEeMe», «KpyroBopoT BEIIECTB B HIKOCHCTEME,
«Ilern nuranus (macTOWIIHAS, ACTPUTHAS)», «IKOJIOTHIECKAs MHPAMKJIA THCEIT,
«IJKONOTHYECKasi MUpaMusia OMOMACCHI», «IKOJIOTHYECKass MUpPaAMUA SHEPTHUH,
«O6pa3zoBanue 6o0Ta», «llepBuunas cykueccus», «BoccraHoBieHHe jeca mocie
noxkapa», «JKOCUCTEMA 03epa», «ArpoieHos», «KpyroBopor BEIIECTB U IMOTOK
SHEPruu B arpoiieHo3e», «IIpumepsl ypOOIKOCUCTEM.

O06opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeit, repbapuu KyJbTypHBIX M TUKOPACTYIIMX PACTCHUH, aKkBapuyM KaK MOJIEIb
9KOCHUCTEMBI.

IIpakTnueckas padora «l3ydyeHue u onucaHue ypoo3KOCUCTEMBI».

JlabopaTopnass paGora «l3ydeHuwe pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX».

IKCKYpeusi «IKCKypCcHs B TUIHUYHBIA OuoreorieHo3 (B AyOpaBy, Oepe3HsIK,
CIIbHUK, HA CYXO/0JbHBIA WM MIOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypceust «IKCKYpCHsi B arpodkocucteMy (Ha Tojie WIM B TCIUIMYHOE
XO3SICTBO)».

Tema 10. buocdepa — riodanbHas IKocUcTEMA

buochepa — obOmiermanerapHasi o0ojiouka 3eMIJIM, TZI€ CYIIECTBYET WU
CylllecTBOBaJIa >kM3Hb. Pa3BuTHe npeacrasieHuii o 6uochepe B Tpynax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uochepe. Obnactu 6uochepst u €€ cocra. JKupoe
BEIIECTBO OMOC(heEpsl U €r0 (PYHKIUU.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepbl. OcodeHHOCTH Onochepsl Kak
riodanbHOM 3K0cUCcTeMbI. JMHaMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl



BEIIIECTB ¥ OMOTCOXMMUYECKHE ITUKIIbBI (YTepo/ia, a30Ta). PUTMUYHOCTH SIBIICHU B
ouocdepe.

3onanbHOCTh Ouocdepsl. [lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE JIeCa, CMEIIAHHBIE U IIUPOKOJHUCTBEHHBIE JIECA, CTENH, CABAHHBI,
IIyCTBIHU, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTENbHBINA U )KUBOTHBIN
MHUp OMOMOB CYIIIH.

Crpyktypa 1 PyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINAIA U
ounochepHbIX QyHKIUI.

JdemoncTpanumn

[Toptpetsi: B. U. Bepnanckuid, 3. 3rocc.

Tabmuubr u cxembl: «['eocdepsl 3emnn», «KpyroBopoTr azora B IMPHUPOIE,
«KpyroBopor yrnepoga B mpupone», «KpyroBopor Kuciopoga B IIPUPOIE,
«KpyroBopoT BoAbl B Ipupoae», «OCHOBHbIE OMOMBI cymmn», «Knumatudeckue
nosica 3emnu», «TyHnpa», «Taitra», «Cmemanusiii jec», «llIupokonrcTBeHHbIN
nec», «Crenb», «CaBaHHa», «IIycTbiHsI», «TponUYeCcKuil gec».

ObopynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU YKUBOTHBIX.

Tema 11. YesnioBek u okpy:xamoumas cpeaa

OKOJIOTUYECKUE KPU3UChl M HUX NpPUYMHBL. Bo3nelcTBue dYenoBeka Ha
onochepy. 3arpssHeHHe BO3AyIMIHOM cpeapl. OXpaHa Bo3ayxa. 3arps3HEHHUC
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOITIOT€HHOE BO3JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENILHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXPAHBI MPUPOJIBI.
Kpacubie kuuru. Ocobo oxpansiemble mnpupoansie Tepputopun (OOIIT).
boranndeckure casibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIE TPUHIMIIBI YCTOMYMBOIO Pa3BUTHUS YEJIIOBEUECTBA U IPHUPOIBI.
PaunonansHOE  NpPUPONONOJIB30BAHME M COXpPAaHEHUE  OMOJOTHMYECKOro
pazHooOpasmus 3emin. OOmMeE 3aKOHOMEPHOCTH TJIOOQNBHBIX 3KOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €0 BEPOSATHBIE MOCIEACTBUSI.

Pa3zBuTne METONOB MOHHUTOPUHIA PpAa3BUTHS  OIMNACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmMOCnocobHoul dnepeemuke. buonocuueckoe pasnoobpasue u b6uopecypcawi.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOEIbHBIX 6U008 U 3Kkocucmem. OCHOBbI
9Kopeadbunumayuu dKocucmem U cnocooos 6o0pvOvLl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxyusa mopckux u nazemHulx 3KocCUcmeM.

JdemoHcTpanun



Tabmuubr w  cxembl:  «3arps3HeHHE  aTMocepbD»,  «3arps3HeHue
rugpocheprr», <«3BarpssHeHne mouBbD», «llapHukKoBBIE dddexkT», «Ocobo
OXpaHseMbIC TIPUPOTHBIC TEPPUTOPUIN», KMOJEITH YIIPABIIEMOTO MUPA.
O6GopynoBanue: (ororpaduu OXpaHsSEMbIX PACTeHHl W KUBOTHBIX KpacHoi
kHuru Poccutickont @enepanyu, KpacHOW KHUTH PETHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucsi TporpaMM CpemHero o0mero oOpa3oBaHUS. JIMYHOCTHBIE,
METaInpeIMETHbIE U IPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPaMMBbI 10 OMOJIOTHH
BBIJICTICHBI CIEAYIOUIME COCTABJISIONIME. OCO3HAHME OOYyYarOIUMUCS POCCUICKON
rPaKIaHCKON UICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH
U CaMOONpENENeHUI0, Hamuyue Mmomusayuu K 0OydeHHI0  OWOJoruy,
yeneHanpaesiennoe pazsumue BHYTPEHHHX YOEXIEHUNM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATeNIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
OWoJOoTHYeCKOTO  00pa3oOBaHMsI, Haluuue  NPABOCO3HAHUS  DKOJOTUYECKON
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HCHHBIC TIaHBHI.

JIngHOCTHBIE pE3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OWOJIOTUU JIOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUH C
TPAAUIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMHA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUsI W CIOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPSAJKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACJICIUI0 U
TpaauIlMsIM MHOTOHAIlMOHAJIbHOTO Hapoaa Poccuiickori deneparuu, Npupoae H
OKpY>Karollen cpee.

JIngyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCs PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCKJICHUH, COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBITA U OMBITA JEATEILHOCTH B MPOIECCE peain3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATEJIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaIaHCKOr0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMHU 00YUaIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJ€HA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHA ¥ MPABOIOPSIIKA,



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTH TMPU CO3JAHUU
y4€OHBIX MPOEKTOB, PELICHWN y4eOHBIX M MO3HABATENbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TIO3MIIMI0O MO OTHOLICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIMATILHBIM TOJIOKEHUEM,

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEILCKUX 3a7ad, yBaKHUTEIBHOTO
OTHOUIECHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIePKAHNS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKON NEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSA

c(hopMHUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
NaTPpUOTU3MA, YBaXEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE.
Ponunon, ropmocty 3a cBOM Kpal, CBOKO PoauHy, CBOU S3BIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHUE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPUPO/IBI,
JNOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWMOJOTHM, TOHUMAHHUS 3HA4YCHUsT OWOJOTUM B TO3HAHWU 3aKOHOB
IPUPO/JIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa,

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHHUIo u 3ammurte OTedyecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPOJa,;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MIOCTPOCHUE YCTOMUUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu HaposioB Poccun;

4) 3¢TeTHYeCKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH,

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHAAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIISATH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusnmyeckoro BocnUTaHUsSA, GOPMHPOBAHHUSA KYJIbTYPbI 310POBbSI W
3MOLMOHAJBHOIO 0J1arONMOJy YU

NOHUMAaHUE W peaju3anus 370pOBOTO H Oe3omacHOro oOpa3a KHU3HU
(3mopoBoe  mHMTaHWE, COONIOJICHUE TUTHCHUYCCKUX TPaBHJI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, peryispHas Quznueckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOIO M KOMIICTEHTHOI'O OTHOINCHHUSA K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH TNpPaBUJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYaIUsX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HaHWE TOCJCACTBUNA W HEHPHUATHS BPEAHBIX NMPHUBBIYEK (YIOTpeOJICHHUS
QJIKOTOJIsI, HAPKOTHKOB, KypEHUSI);

6) TPy10BOT0 BOCITUTAHMUSI:

TOTOBHOCTH K TPY/ly, OCO3HAHUE [IEHHOCTU MacTEPCTBa, TPYA0IIO0HE,;

TOTOBHOCTh K AKTUBHOM JAESATEIBHOCTM TEXHOJOTMYECKOW WM COLMATbHOMN
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHAITh TaKyIO JEATEIbHOCTD;

UHTEPEC K pa3IuyHbIM cdepam mpodhecCHOHANBHONU JEATETHbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymed mpodeccu U peaTu30BHIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HHU;

7) 3K0JIOTHYeCKOTr0 BOCTIMTAHUS:

AKOJOTUYECKH 1IE€JIECOO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTMYECKON KyJIbTYpbl: MPUOOPETEHUE ONbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX IMOCIEACTBUNM IS
OKPY>KaroIEH CPEIbI;

OCO3HaHMWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM U MyTel ux
pelieHus;

CIIOCOOHOCTBh HMCIIOJIB30BaTh MPUOOpPETAaeMble MpPU H3YYEHUU OUOJIOrUU
3HAHUST W YMEHUS TPU PEHIeHHH TPoOIeM, CBS3aHHBIX C PalMOHAIBHBIM
NpUPOAOIOIb30BaHNeM  (COOMIOZCHWE  MpaBWJI  TOBEICHHS B IPUPOJIE,
HaAIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAaxX, OXpPaHY BHJIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HEMNPHUITUE JICWUCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
IPUPOIAHON cpelie, YMEHHE MPOTrHO3UPOBATh HEOJArOMpPUATHBIE IKOJOTHYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIATh UX;



HAJIMYKE PA3BUTOIO KOJIOIMYECKOrO MBIIUICHHS], SKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeATENbHOCTH DKOJIOTMYECKOU HaIlPaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCSI UMHU B IIO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLMAIIBLHOM
IPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKON JESITEIbHOCTH 3KOJIOTHYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSL

c(hOPMUPOBAHHOCTh MMPOBO33PEHHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHUAJIOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOW KYyJbTYpPhl KaK CpEICTBA
B3aMMOJICHCTBHS MEXY JIFOABMU U IO3HAHUS MUDA;

NOHUMaHUe crneuu@ukd OHOJOTMM Kak HayKd, OCO3HaHUs €€ poJu B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEICTaBICHU 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEJOBEKa U
oOmiecTBa, B IMO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PELIEHUH MpodsieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAUMMOCTH OHMOJOTUU JJII COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS Pa3BUTHsS MEIULMHBI, CO3JaHUE IEPCHEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pelIaTh PeCcypcHble  IPoOJEeMbl  Pa3BUTHUS
YeJI0BEYECTBa, IIOUCKA MyTeH BBIXOJA U3 INI00AJIBHBIX HKOJIOTHYECKUX MPOOIEM U
ofOecrieueHusi mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  palMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJIOTMUECKUX 3HAaHUHM B LEJAX
HOBBIIIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'PaMOTHOCTH OOywaromuxcs, GopMupyemon
IpU U3y4YE€HUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHMs /JIs aHajau3a u
OOBSICHEHMSI SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIMINX B HEM HM3MEHEHHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsS Ha OCHOBE HAy4yHbIX (DAaKTOB U
UMEIOINXCS JaHHBIX C LEJIbIO TIOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS Jis
pelieHus npo6iieM B peasibHbIX )KU3HEHHBIX CUTYAlUSX;

OCO3HaHWE ILIEHHOCTU HAYYHOM JeATEeNbHOCTH, TOTOBHOCTH OCYUIECTBISTh
IPOEKTHYIO M HCCIEI0BATENIbCKYIO ACSITEIIbHOCTh MHAUBUYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HEOPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OMOJOTHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yabTaThl OCBOCHHS yueOHOTO mpeamera «buonorus»
BKJIFOYAIOT. 3HA4YMMbIe I (OPMHPOBAHUS MHUPOBO33PEHUS O0YyYaAIOIIHUXCS
MEKIUCIUTUTMHAPHBIE (MEXKITPEIMETHBIC) OOIIeHAYYHbIC TMOHSATHS, OTPaKAIOIIHE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUUPUKY METOJ0B TO3HAHUS,
UCIIOJb3YEMBIX B €CTECTBEHHBIX Haykax (BEIEeCTBO, DHEPIHs, SIBJICHHE, MPOIeC,
CUCTEeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIICJIOBaHWEe,  HAOJIOJICHWE, HW3MEpPeHHe,  OKCICpUMEHT U JpYyTHe);
yHHUBEpCaJibHble y4ueOHbIe JeiicTBHUs (IIO3HABATENbHbIC, KOMMYHHKATHBHbIC,

pETyJISITUBHBIE), oOecreynBaroIue dbopmupoBaHue (GyHKIHOHATBHOM
rPAaMOTHOCTH U  COIIMAJIBHON KOMIIETCHIIMM OOYy4YarolIuxcsi; CIOCOOHOCTH
00yyaromuXxcs UCIIO0JIb30BaTh OCBOECHHBIE MEXKIMCLIUILUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMSA W YHUBEpCaJlbHble ydeOHble JEWUCTBUA B
MO3HABATEJIbHOM U COLIMATILHOM MPaKTHUKE.

B pesynapraTte wu3ydeHuss OHOJOTMM HAa YPOBHE CpPEAHETO OOLIEro
oOpazoBaHust y oOyuaromierocss OyayT chOpMUPOBaHbI [O3HABATEIbHbBIC
yHHUBEpCalbHbIC yueOHbIE AEMCTBHSI, KOMMYHUKATUBHBIE YHUBEPCATIbHBIC YUeOHBIC
NeUCTBUSI, pPETyJSITUBHbIE YHHUBEpPCAJIbHbIE Y4yeOHble JEHUCTBUS, COBMECTHas
JEeSITENIbHOCTb.

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS TMPOTPaMMBbl CPETHETO OOIIeTo
00pa30BaHUs TOJKHBI OTPaXXaTh:

OsiaseHue YHHUBepPCAJbHBIMHU Y4eOHbIMHU MO3HABATEJIbHBIMHU
JAeHCTBUSIMM.

1) 6a30BbIe JOrHYeCKHE e CTBUSL:

CaMOCTOSITENNbHO  (OpMyNIHpOBaTHh W aKTyadu3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IMPU OCBOCHHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, Ki1accu(UKauu, 0000IIeHNs), PACKPBIBATH CMBICI
OMOJIOTUYECKUX TOHATUH (BBIICIATH MX XapaKTEPHbIC MPU3HAKU, YCTAHABJIMBATH
CBSI3U C IPYTUMU TIOHSTHSIMH);

ONpEeAeNATh LEAN MACSITENbHOCTH, 3a/JaBas NapaMeTpbl U KPUTEPHUH UX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU 1IEJISIMU;

UCIOJIb30BaTh OMOJIOrMUYECKHUE OHATHA Ul 00bACHEHUS (PAKTOB U SIBICHUN
YKUBOM IIPUPOLBI,

CTPOWUTH JIOTHYECKHE pacCykaeHus (MHIYKTUBHBIC, JICIyKTHBHBIC, IO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBACMBIX
SBJICHUSIX, (POPMYJIUPOBATh BHIBO/BI U 3aKIIOUCHHUS;

IPUMEHATD CXEMHO-MOJICJIbHBIE ~ CpeAcTBa s IPEACTaBJICHMS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUYMH  pa3HOrO  pojAa,  BBIABICHHBIX B Pa3IUYHbIX
MH(POPMAILIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHHs] MPOOJIEMbl C YYETOM aHallM3a MMEIOIIUXCS
MaTepHUaAJIbHBIX U HEMATEpUAIbHBIX PECYPCOB,;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIECHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITENbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOT'O B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJIEHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIENOBATEIbCKIE NeiiCTBHUS

BJIa/IETh HaBbIKAMU y4€OHO-HCCIIEI0BATENIbCKON U MMPOEKTHON JAESTENBHOCTH,
HaBbIKAMHM  pa3pelieHus npoosieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO
pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIB30BaTh pPa3JWYHbIE BUJbl JIEITEIBHOCTU I10 IIOJIYYEHHUIO HOBOIO
3HAaHUA, €ro HHTEpIpeTaluy, MNpeoOpa3oBaHUIO M MPHUMEHEHUIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLMATbHBIX TPOEKTOB;

(dbopMupoBaTH HAYYHBIA TUI MBIIUICHUS, BIAeTh HAYYHOW TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUThb U (HOpMyIHpOBaTh COOCTBEHHBIE 33aJauyud B 00pa30BaTEIbHOU
NESATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUUMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeLIEHUs, HaXOAUTh APTYMEHTHI I J0Ka3aTelbCTBA
CBOMX YTBEpXKJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS,

aHAJIM3UPOBaTh TOJYYEHHBIE B XOJI€ PELIEHUS 3aJaud pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CIOCOOOB
JEeNCTBUS B MPOPECCUOHAIBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IMO3HABATEIbHYI0 M IPAKTUYECKYIO 00J1acTu
KU3HEJIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeil;

BBIJIBUTaTh HOBBIE MJIEH, MpelaraTb OPUTMHAIbHBIC MOAXOAbI U PELICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIE PELICHUS.

3) padora ¢ uHpopmManueii:

OPHEHTUPOBATHCS B PAIMYHBIX HCTOUYHUKAX HH(popMarmn (Tekcre yaeOHOTOo
nocoOusi, HAy4YHO-TIONMYJIAPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX HaHHBIX, B VIHTepHeTe), aHaJIM3HPOBAThH



UHGOPMAIUIO Pa3INYHbIX BUJOB U (OPM IpeACTaBICHUs, KpUTUUECKH OLIEHHUBAThH
e€ JIOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTD;

dbopMynIupoBaTh 3aMpoChl U MPUMEHATh PAa3IUYHbIE METOJbBI NIPHU MOWCKE U
oTOOpe Ouosiornueckor MH(popMalu, HEOOXOAUMOM MJI BBIMOJHEHUS YUEOHBIX
3ajay;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYpYy aKTUBHOTO MCIOJIB30BaHUS PA3TUIHBIX
TIOMCKOBBIX CHCTEM,

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  TpeaCTaBICHUSA
onosoruveckoit madGopMaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJUIIbI, PUCYHKH
U Ipyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
OMOJOTMYEeCKOM HMH(pOpMalMel: MPUMEHATh XHMHYECKHe, (Qusnyeckue u
MaTeMaTUYeCKue 3HAKU W CUMBOJIBI, (hopmyibl, aO0peBHaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIAIHOCTH,

BJAQJeTh  HABBIKAMH  PACTO3HABaHWA W 3aIIUTHl  HHQOPMAIIHH,
UHGOPMAITMOHHOHN 0€30MaCHOCTH JTMYHOCTH.

OsJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATHBHBIMY /1€ICTBUAMM

1) o0meHume:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JIMAJIOTE WJIM JUCKYCCHH TIO CYIIECTBY OOCY»xmaeMoii TeMbl (YMEHHE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMon
3aJlauM, YYUTHIBATh MHTEPECHl U COIVIACOBAHHOCTh MO3MIMH JAPYTUX YYaCTHHUKOB
JIMAJIora Wi JUCKYCCHUH);

pacrmo3HaBaTh HeBepOaJbHBIE CpeACTBAa OOIICHHs, TOHWMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYaIWH,
YMETh CMATYaTh KOH(IUKTHI U BECTH MIEPETOBOPHI,

BJa/IeTh Pa3jIMYHbIMH CHOCOOaMU OOIEHUS U B3aUMOJICHCTBUS, OHUMATh
HaMEpEeHUs JIPYTUX JIOJIeH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJIbHOCTD!

MOHUMAaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBbIX (JOPM B3aMMOJCHCTBHS MPU PEUICHUH Y4eOHOM 3a/1a4H;

BbIOMpaTh TEMAaTUKy W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM 0OLIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)K0T0 YjeHa KOJUJICKTHBA,



NPUHUMATh I[E€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEWUCTBUS MO €€ JOCTHKEHHUIO. COCTABJIATh IUIAH JIEWCTBUH,
pacupenensiaTh poiad € Y4E€TOM MHEHMH YYacCTHHKOB, OOCYXXIaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OIICHMBAaTh KAuye€CTBO CBOEr0 BKJAJla M KaXXKJOTO yYacTHHKA KOMAaH/bI B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TIPOEKTHI, OIEHUBATh UJEHU C TO3UIUU HOBU3HHBI,
OPUTHMHAIBHOCTH, MPAKTUYECKOM 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEJICHHE B Pa3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPYECTBO M BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OBJaieHre YHMBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3anms:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHHUS MPOOJIEM U UX
pEIIeHNs B )KU3HEHHBIX U YY€OHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX IO OTHOLICHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENBHYIO ACSITEIBHOCTh, BBISBISATH
po0IeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTaBJISATh IUJIaH pElIeHHs MNpo0ieMbl C  yu4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEHN U MIPEATIOUTECHHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUIA;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT,

Ccroco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW HPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHMM, IOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JESTEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENBbHON  pediieKCHMd  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM UM MBICIUTEIBHBIX MPOLECCOB, HMX PE3yJbTaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU AJisi OLEHKH CUTyaluu, BbIOOpa
BEPHOI'O PEICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO HUX
CHUKEHHIO,;



IIPUHUMATh MOTHMBBI M apPryMEHTHl JPYyIMX [PU aHAIU3E pPEe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOs U APYTUX:

OPUHUMATh Ce0sl, MIOHUMAasi CBOU HEJOCTATKHU U IOCTOMHCTBA,

IIPUHUMATh MOTHMBBI M apPryMEHTBl JPYyIMX NPU aHAIW3E pPEe3yJIbTaTOB
NEATEIBbHOCTH;

IPU3HABATH CBOE MPaBO U MPABO APYTHX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YeI0BeKa.

IHNPEJMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaTbl OCBOCHHS COJIEPKaHHUS Y4yeOHOro mpeaMera
«buosorusi» Ha yrayOJEHHOM YypOBHE OPUEHTHUPOBAHBI Ha oOecreyeHue
npoduibHOro  oOydeHmst  oOydvaromuxcst  Owonornu. OHHM — BKIJIFOYAFOT:
cneruduyeckue st OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUI 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPeoOpa30BaHUI0 3HAHUHM, BUJBI IEATEIBHOCTH T10
MOJIYYE€HUIO HOBBIX 3HAHWUW W WX MPUMEHEHUIO B PA3UYHBIX YUCOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3ynbTaThl MPEICTABICHBI IO
roJlamMm U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHMs y4ueOHOro mpeamera «buomorus» B 10
KJlacce JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KApTUHBI MHUpaA, B
NMO3HAHWM  3aKOHOB TPHUPOABI M  PEHICHUU TpoOJeM  PaIMOHAIBLHOTO
IPUPOOIIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHUOJIOTHH,

BIIQJICHUE CUCTEMOM OWOJOTMYECKUX 3HAHWM, KOTOpas  BKJIIOYAECT:
OCHOBOTIOJIAraoNue OHWOJIOTMYECKHE TEPMHUHBI WM IMOHATHS (KW3HB, KIIETKA,
OopraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETYJSAIHs, CaMOBOCIPOHM3BEICHNUE,
HACJICICTBEHHOCTh, M3MCHYUBOCTh, POCT M Pa3BHUTHE), OHOJOTHUCCKUE TCOPHHU
(kmerounas Teopus T. IlIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHasi TeOpHsI
HacnenctBeHHocT T. Moprana), yuenuss (H. WM. BaBuioBa — o meHTpax
MHOT000pa3¥sl H MMPOUCXOXKACHHS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€MHO00pa3us
MOTOMKOB TIE€PBOr0 IOKOJIEHHUSI, PACUIEIUICHUS, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss . MeHpaens, TOMOJOTMYECKUX PSJIOB B  HACJIEICTBEHHOU
nsMmenuynBocty H. V. BaBuiioBa), mpuHIMIIBI (KOMIZIEMECHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OHMOJIOTHUECKUX HCCIICIOBAHUSAX JKHBBIX OOBEKTOB (OmNHCaHHWe, W3MEPCHHE,
HAOJII0ICHHIE, DKCIIEPUMEHT);

yYMEHUE BbIIEATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE



OaxkTepuii, rpubOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTraHOB M CUCTEM
OpraHOB pPACTEHWH, >KUBOTHBIX, YEIIOBEKa, TIPOIECCOB KHU3IHEACITEIHLHOCTH,
IPOTEKAIONINX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHUYECKHUX
IPOIIECCOB. OOMEHa BemlecTB (MeTaboIu3M), MPEBpAIICHUS SHEPTHH, OPOKEHUS,
aBTOTPO(HOTO U TeTepOTPOGHOTO TUIIOB MHUTAHM, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, Mei03a, TaMeTOTeHe3a, YMOPHUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
pPa3MHOXKCHHUsSI,  HMHIMBHUIYaJbHOTO  pa3BUTUsA  opraHu3ma  (OHTOreHesa),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3HCca, HICKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OpPraHOWJIAMU KJIETKH U HX
GYyHKIMUAMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW W HMX (QYHKIUSAMH, MEXKIY
OpraHaMH W CHCTEMaMH OpPraHOB y pAacTEHHWH, JKUBOTHBIX M YEIIOBEKa U MX
GYHKIASIME, MEXIY CHCTEMaMH OPTaHOB M WX (QYHKIUIMH, MEXAY dTaramu
oOMEHa BEIEeCTB, dTalaMH KJIIETOYHOTO ITUKJIA 1 KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM W (PEHOTUIIOM, (PEHOTHIIOM U
dbakTopamu cpelibl OOUTaHUS;

YMCHHE BBISBISITH OTIWYUTEIbHBIC TIPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHuH, )KUBOTHBIX M YEJIOBEKA,

YMEHUE WCIOJb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JJIS JOKa3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYII,

YMEHUE pPelIaTh OMOJOTHYSCKUE 3aa9H, BBISIBIISITh TPUYHMHHO-CJICICTBCHHBIC
CBSI3U MEXIY UCCIAEAYEMBIMU OMOJIOTHYESCKUMHU TIPOIIECCAMHU U SIBJICHHUSAMHU, JeIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3yJIbTaTOB,;

yMEHHUE BBIMOJIHATh JIa0OpaTOpHBIE M MpaKTUYecKHe paboThl, COOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0OBAHUEM,

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPATh WX OSKCIECPHUMEHTAIBHBIMU
cpenctBamu, GOPMYTUPYS II€Ib HCCIICIOBAHUS, AHAIM3UPOBATH IOYYCHHBIC
pe3yIbTaThI U JENIaTh BHIBOIBI;

YMEHHE Yy4YacTBOBaTh B y4EOHO-HMCCIICIOBATEIILCKONH paboTe 1Mo OMOJIOTHH,
AKOJIOTMM M MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBIC  pE3yJbTaThl Ha  YUYCHHYECKHUX

KOH(pEPEHIINSAX;
YMEHHE OILICHHBATh ATHYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIIEIOBaHUI B
obmactu  OWolOTMM W MeOUIMHBI  (KIOHMpPOBaHHE,  HMCKYCCTBEHHOEC

OILJIOJIOTBOPEHKE, HAMPABJICHHOEC W3MCHCHHE T'€HOMa M CO3JaHUE TPAHCTCHHBIX
OpPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp Oyaymied mpodeccrnoHaTbHON
JeSITeIbHOCTH B 00JacTH OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CENbCKOTO XO3SWCTBA, MUIIEBOH MPOMBIIUICHHOCTH, YIIIyOIATh MO3HABATEIBHBIH



WHTEPEC, HAIMIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH TIpodeccun u
IPOJOJDKEHUE OHOJOTMYecKoro oOpa3oBaHMs B OpraHuU3alUsiXx  CpPEIHEro
po(ecCHOHaTBLHOTO U BBICILIETO 00pa30BaHUS.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydeOHoOro mpeamera «buomnorus» B 11
Kacce NOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ U POJU OHUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOMU
KapTUHBl MHpA, B TO3HAHUM 3aKOHOB MPHUPOABI U PEIICHUH 3KOJIOTHYECKHUX
npo0JieM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIIMOHAIBLHOTO
PUPOAOIIONH30BaHUSA, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
0OIIIECTBY, YEJIOBEKY, O BKJIaJI€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BIIaJIETh CHUCTEMOW OWOJIOTUYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTIpENICTICHUS] W TOHWMAHHWE CYIIHOCTA OCHOBOIIOJNATAIOIINX OMOJOTHUYECKUX
TEPMUHOB W MOHATHH (BHI, 3KocucTeMa, Ouocepa), OHOJOTHMUYECKUE TEOPHUH
(aBommrormonHas Teopus Y. JlapBuHA, CHHTETHYECKAs] TEOPHUS 3BOJIOIMU), YUCHUS
(A. H. CeBeprioBa — o myTsx u HampaBieHusX dBoioiun, B.M. BepHanckoro — o
ounocdepe), 3axonsl (reHermueckoro paBHoBecus Jlkx. Xapmu u B. BaiinOepra,
3aponpimeBoro cxonctea K. M. bopa), mpasmna (muammyma lO. JIubuxa,
HKOJIOTUYECKON MUpaMUbl SHEpruu), runore3sl (rumoreza «mupa PHK» V.
I'un6Gepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMU  METOJaMH  HAy4YHOrO  IO3HAHWUS,
UCIIOIb3YEMbIMHU B OMOJIOTUYECKUX HCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U IKOCUCTEM
(ommcanue, uaMepeHue, HAOMIOACHUE, SKCIECPUMEHT), CIIOCOOAMHU BBISIBICHHS M
OIICHKM aHTPOIIOT€HHBIX U3MEHEHUI B PUPO/IE;

YMEHHUE BBIJICIATh CYIICCTBEHHbIC IIPU3HAKU: BHJIOB, OHOTEOILIEHO30B,
KOCHCTEM M Ouocdepbl, CTaOUIM3UPYIONIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJIONaTPUYECKOr0 u CUMITATPUYECKOTO
BUI000pa30BaHus, BIUSHUS JBIKYIIUX CHJI SBOJIONMU HA TeHO(DOH T TOMYJISIIUH,
PUCTIOCOOJICHHOCTH OPraHu3MOB K cpelie 0OMTaHus, YepeJOBaHUsl HAMPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBS3M MEXAYy MPOLIECCAMU SBOJIOIUH,
JIBIDKYIIMMH CHJIAMU aHTPOMNOreHe3a, KOMIIOHEHTaMU Pa3JIMYHbIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYMUTENIbHBIE  MPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpefie 0OMTaHus, a0MOTUYECKUX U OHMOTHYECKHX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBS3€ld OpPraHM3MOB B  COOOILECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUM B SKOCUCTEMAaX CBOEU MECTHOCTH;



YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIs JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYCCKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB M CPEIIbI OOMTAaHMS, EMHCTBA
YeNIOBEYECKHX pac, HEOOXOJUMOCTH COXpAaHEHUS MHOTooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPOIBI U YETOBEUECTBA;

yMEHUE pelIaTh OMOJOTUYECKUE 3341, BBISIBIISITH TPUUUMHHO-CIICICTBEHHbBIC
CBSI3M MEXKY MCCIIEeTyeMbIMU OMOJIOTHYECKIMH MPOIIECCAMU U SIBJICHHUSIMH, JIEIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB,;

YMEHUE BBIMOJTHATH JIA0OpAaTOPHBIE W TMpaKTUYeCKWe paboThl, cOOII0IATh
npaBuiIa mpu paboTe ¢ yueOHbIM U Jab0paTOPHBIM 000PYAOBAHHEM,

YMEHHUE BBIJIBUTATh THUIOTE3bl, MPOBEPITh HX OSKCHEPUMEHTAIbHBIMU
cpeacTBamMu, GOpMYyIUpYsS Ielb HWCCICNOBAaHUS, aHAIM3HPOBATh IOJyYEHHBIC
pe3yIbTaThI U JCNIaTh BHIBOIBI;

yMEHHUE Y4YacTBOBaTh B y4e€OHO-HMCCIICIOBATEIHCKON paboTe Mo Owmojoruu,
HKOJIOTUM W MEIUIIMHE, MPOBOAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHbIE  PE3yJIbTaTbl HA  YYEHHYECKHX
KOH(epeHIHsIX;

YMEHUE OIEHNWBATh THIOTE3bI M TEOPUH O TTPOUCXOXKICHNUN JKU3HU, YETOBEKa
¥ YENOBEYECKUX pac, O MPUUYMHAX, MOCIEJICTBUSIX U CHOCO0aX MpeoTBpaIECHUS
r1o0aabHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHambHOMI
JESITeIbHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTUH, IPUPOIOTIOIH30BAHMS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO3SAWCTBA, MHUIIEBON
IIPOMBIIIVICHHOCTH, YIIyONATh TO3HABATENbHBI WHTEPEC, HaIpPaBICHHBIM Ha
OCO3HaHHBIM  BHIOOP  COOTBETCTBYIOUIEH  Mpodeccuu U MPOJIOJDKEHUE
OHMOJIOTMYECKOTO 00pa30BaHUsl B OPraHM3AIMAIX CPEAHEro MpohecCHOHATBFHOTO U
BBICIIIETO 0Opa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHnoBaHue pa3iesnoB u TeM
NPOrpamMMmbl

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckune
padoThbI

DJIEKTPOHHBIE
(uudpoBrbie)
o0pa3oBaTtejibHbIE

pecypchl

buosnorns xak HayKa

Ennnas xomnexmus LIOP.
IIpenmerHas KOJUIEKUIUS
«buonorus» http://school-
collection.edu.ru/collection

JKuBnIe cuCcTEeMBI B X HU3YUYCHUC

Enunas xomnekus [IOP.
IIpeameTHast KOJISKIUS
«buonorus» http://school-
collection.edu.ru/collection

buonorus KieTku

0.5

Enmnas xomnexmus 1OP.
IIpenMerHast KOJUIEKLIMS
«buosorus» http://school-
collection.edu.ru/collection

XuMuueckast opranu3anys KJICTKHU

10

Enunas xomnekus LOP.
Hpe,I[MCTHaH KOJIJICKIIUA
«buonorus» http://school-
collection.edu.ru/collection

Crpoenue U pyHKUUH KIETKU

Enunnas xomnexius I[OP.
IIpenMerHast KOJUIEKLIMS
«buosorus» http://school-
collection.edu.ru/collection




OOMeH BellecTB U NpeBpallleHue SHEPTUU B
KJIETKE

Enunas xommekus LOP.
IIpenmernas KoyeKuus
«buonorus» http://school-
collection.edu.ru/collection

Hacnencreennas unpopmamus u
peanusanus €€ B KJIIETKE

0.5

Enunas xomnexius [OP.
[IpeameTHas xoynekuus
«buosorus» http://school-
collection.edu.ru/collection

JKU3HEHHEIN IUKIT KIETKA

Enmnas xomnexmus 1OP.
IIpenmernas KoJeKUUs
«buoaorus» http://school-
collection.edu.ru/collection

Crpoenne U QyHKUIUH OPraHU3MOB

17

1.5

Enunas xomnekius LIOP.
[IpenmeTHast KOJITEKIIUS
«buosnorus» http://school-
collection.edu.ru/collection

10

Paszmuoxxenue u Pa3BUTHEC OPraHU3MOB

1.5

Enmnnas xomnexmus 1[OP.
IIpenMerHas KOJUIEKUIUS
«buonorus» http://school-
collection.edu.ru/collection

11

T'enetruka — HayKa O HaCJICACTBCHHOCTH U
HN3MCHYMUBOCTHU OPraHN3MOB

0.5

Enunas xomnekius LIOP.
IIpeameTHast KOJICKIUS
«buonorus» http://school-
collection.edu.ru/collection

12

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

10

Enmnas xomnexmus 11OP.
IIpenMerHast KOJUIEKLIMS




«buonorus» http://school-
collection.edu.ru/collection

13

3aKOHOMepHOCTI/I HU3MCHYNBOCTH

Enmnas xomnexmus 1OP.
IIpenMerHast KOJUIEKLIMS
«buosorus» http://school-
collection.edu.ru/collection

14

I'eneTuka uenoBeka

0.5

Enunas xomnekius LOP.
Hpe,I[MCTHaH KOJIJICKIIUA
«buonorus» http://school-
collection.edu.ru/collection

15

CCJ'ICKI_II/IH OpTraHnu3MOB

Enmnas xomnexmus I[OP.
IIpenMerHast KOJUIEKLIMS
«buosorus» http://school-
collection.edu.ru/collection

16

buotexHoIOrus 1 CUHTETHYECKAST OMOIOTHS

Enunas xomnekius [OP.
IIpenmernas KomneKuus
«buonorus» http://school-
collection.edu.ru/collection

17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KITACC

Ne o/

HaunmeHnoBaHue pa3ieioB U TeM
NPOrpamMMbl

Koan4gecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckne
padoThbI

DJIEKTPOHHBIE
(umdposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

3apoxACHUE U PA3BUTUE IBOIIOIUOHHBIX
MpEACTABICHUI B OMOJI0OTUN

Ennnag xoymieknus
HOP. [IpenmetHas
komutekuus «buomorus»

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

Mukpo3BoroLus U €€ pe3yabTaThbl

14

Ennnasg xoimneknus
HOP. Ilpenmernas
Koyutekms «buoorus»

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

MakponsBounronus 1 €€ pe3yJIbTaThl

Ennnas xomneknus
LOP. IIpenmeTrHas
Komexkuus «buoorus»

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

[TpoucxoxaeHre U pa3BUTHE KU3HU HA
3emiie

15

1.5

Enunas xonnekuus
HOP. [IpenmetHas
KoJuIeKInsa «buomorus»

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

HpOI/ICXO)K,HeHI/IC YCJIOBCKA — aHTPOIIOI'CHE3

10

Ennnas xoimmieknus
HOP. IlpenmeTtHas



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

KoJutekms «buoorus»

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

DKOJIOTHSI — HayKa O B3aMMOOTHOIIIEHHUSAX
OpTraHU3MOB U HAAOPIraHU3MEHHBIX CUCTEM
C OKpY>Karolleu cpenou

0.5

Ennnas xomneknus
LOP. ITpenmeTrHas
Komexkuus «buoorus»

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

Opranu3mel 1 cpea oOUTaHMs

1.5

Ennnag xomneknus
HOP. [IpenmetHas
KoJIIEKIHA «buomorus»

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

DKoJIOrust BUI0B U HOHyJ’IHHI/Iﬁ

0.5

Ennnas xommeknus
HOP. IIpenmerHas
KoJutekusa «buomorus»

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

DKOJIOTHS COOOIIECTB. DKOJIOTHUECKUE
CUCTEMEI

12

0.5

Ennnasg xomneknus
HOP. Ilpenmernas
KoJuiekusa «buosorus»

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

10

buocdepa — rinobanbHas sxocucTema

Enunas xoinexuus
LOP. ITpenmeTHas
KoJuteknus «bruonorus»



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

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

Enunas komnekuus
HOP. Ilpenmernas

11 YenoBeK M OKPYyKarolias cpeaa 6 komiekuus «buonorus»
http://school-
collection.edu.ru/collection

12 PesepBHOE Bpemst 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5



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




IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KoaunuecTBo yacos Jlata DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero KoHTpoJibHbI IIpakTHyecku H3ycHH 06PA30BATEIBLHBIE
e padoThl e padoThl i pecype
Enunas komnekuus
HOP. IIpenmernas
1 buonorus kak KOMIUIEKCHas HayKa U Kak 1 KOJLTEKITHS «BHOIOrHs»
4aCTh COBPEMEHHOIO 00IIECTBa http://school -
collection.edu.ru/collection
JKuBbIE CUCTEMBI U UX CBOMCTBA Enunas xomnexkuus
Hemonctpamuu: «CBsi3b OHOJIOTHH C HOP. [IpenmetHas
5 JIpYyTUMHA HayKaMu», «Cucrema 1 KoJuiekuus «buonorus»
Ounonornueckux Hayk». «CBONCTBa KUBOM http://school-
MaTepun», «YpPOBHU OpPraHU3ALMM KUBOU collection.edu.ru/collection
MIPUPOJIBI»,
Enunas xomnexuus
YpoBHEBas opraHu3alus )KUBbIX CUCTEM. HOP. Ilpenmernas
3 JlemoncTpanus: «MeToabl H3yUYEHHs 1 KOJIIEKIHs «buonmorus»
KUBOU IPUPOIBI». http://school-
collection.edu.ru/collection
Enunas komnekuus
HOP. Ilpenmernas
4 Wcropust OTKPBITUS U U3YUCHUS KIIETKH. 1 KxoJIeKwus «BHOIOrHsI»

Kiterounas reopus

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



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

MeTo1b1 MOJIEKYISIPHOM U KJIIETOYHOU
ounonoruu. [IpakTrueckas pabora
«3yueHne MeTO0B KJIECTOYHOMN

Ennnas xomieknus
HOP. [IpenmetHas
KoJuiekusa «buoiorus»

Ouonorun (xpomarorpadus, 05 http://school -
anektpodopes, muddepeHnranLHoe collection.edu.ru/collection
nenrpudyruposanue, [1L[P)»

Enunnasg xomeknus
XHUMHYECKHUI COCTaB KIETKH. LIOP. [peameTHas
Hemoncrpauun: «CTpoeHue >KMBOTHOM KOJLTEKITHS «BHOTOrHs»
KJIeTKU»CTapTOBasi TMArHOCTUYECKAs http://school -
pabora. collection.edu.ru/collection
MuHepanbHbIE€ BEIIECTBA KIETKH, UX Ennnas xomnekus
OunosoruyecKasi pob. HOP. IlpenmerHas
JemoncTparuu: «OCHOBHBIE TPU3HAKU KoJekus «buonorus»
SJKU3HUY, «BHOJIOrHYecKue CUCTEMBI, http://school-
«TKaHM KUBOTHBIX», «BHOTEOIICHO3, collection.edu.ru/collection
«buocdepa».

Ennnas xommieknus
Oprannueckue BeUIeCTBa KIETKH — [[OP. TTpe/MeTHas
6enku. JlabopaTopHas pabora 05 KOJLTEKIHs «BHOTOrHs»

«O0Hapyx)eHHE OCIKOB C TTOMOIIIBIO
KA4eCTBEHHBIX PEAKLIUI»

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

CaoiicTBa, knaccudukanus U GyHKIIUHA
oenkoB. JlemoncTparus «CBeToBOM
MHUKPOCKOIT», «JIEKTPOHHBIN
MHUKpPOCKOID», «cTopust pa3BUTHs
METOJ0B MHUKPOCKOITHI».

Ennnasg xomneknus
HOP. IlpenmerHas
koyuiekius «buoorus»

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



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

10

OpFaHI/I‘-IeCKI/IC BCIICCTBA KIICTKHU —
YIJIICBOAbL

Ennnas xomieknus
HOP. [IpenmetHas
KoJuiekusa «buoiorus»

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

11

OpFaHI/I‘IeCKI/IC BCIICCTBA KJIICTKHU —
JIUITMABI

Ennnag xomneknus
HOP. Ilpenmernas
koyuiexkuus «buoorus»

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

12

Hyxnennossie kucnorsl. JJHK u PHK.
Jlabopartopnast pabora «HccnenoBanue
HYKJIEMHOBBIX KHCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIUYHbIX OPraHU3MOB»

05

Enunas xonnexums
HOP. Ilpenmernas
KoJuiekusg «buomorusg»

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

13

Crpoenue u pynkiun ATO. pyrue
Hykieosuarpudochars (HTD)

Ennnas xomneknus
HOP. [IpenmetHas
KoJeknusa «buonorus»

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

14

CexsenupoBanue JJHK. Metoib
T€HOMUKH, TPAHCKPUTITOMHKH,
MIPOTEOMUKH

Ennnas xomeknus
HOP. IlpenmertHas
koyuiekus «buomorus»

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

15

MeToabl CTpyKTypHOU OHOJIOTUU

Enunas komnexkuus
HOP. Ilpenmernas



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

Koyuiekus «buoorusa»

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

Tunel knetok. [IpokapuoTnueckas

Enunas komnexkuus
HOP. Ilpenmernas

16 KOJUIEKLUS «broorus»
KJIETKA http://school-
collection.edu.ru/collection
Ennnag xomneknus
CTpoeHHE DYKApUOTUICCKOM KICTKH. HOP. Ipenmernas
17 [Mpaktuyeckas pabora «M3ydyeHue 0.5 KOJLIEKLHs «buonorus»
CBOWCTB KJIETOYHOH MEMOpPaHbD» http://school-
collection.edu.ru/collection
[ToBepXHOCTHBIN anmapaT KJIETKH. Enunas xomnexkuus
JemoncTparuu: JlnarpamMmer: HOP. IlpenmeTtHas
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB KoJuiekuus «buonorus»
B HEXXUBOU Mpupoae», «Pacnpenenenue http://school -
XUMUYECKUX HIEMEHTOB B SKUBOM collection.edu.ru/collection
MIPUPOE.
«[lepuonndeckast TabIMIIA XUMHUYIECKIX
18 3IIEMEHTOBY, «CTPOEHHE MOJICKYJIbI

BOJLI», «BelecTBa B cocTase
oprann3mMoB», «CTpoeHHE MOJIEKYJIbI
oenka», «CTpyKTypbl OCIIKOBOM
MOJIEKYJIbI», «CTpOeHue MOJIEKYJI
yIIeBo10B», «CTpoeHue MOJIEeKY
TUnua0B», «<HyKIIenHOBBIE KHCIOTHI»,
«Ctpoenne MosieKyibsl ATO».



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

19

OnHoMeMOpaHHbIE OPTraHOUIbI KJICTKH.
[TpakTuueckas padota «M3yueHne
JBYDKEHUS [IUTOIIIa3Mbl B PACTHTEIBHBIX
KJIETKaxX»

0.5

Ennnas xomieknus
HOP. [IpenmetHas
KoJuiekusa «buoiorus»

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

20

[TomyaBTOHOMHBIE OPTAaHOUIBI KIICTKH:
MUTOXOHJIPHH, TIacTU b1, JJabopaTopHas
pabora «lccnenoBanue mia3Moin3a u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX»

0.5

Ennnag xomneknus
HOP. Ilpenmernas
koyuiexkuus «buoorus»

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

21

HememOpanHble opraHOU/IbI KJIETKU

Enunas xonnexums
HOP. Ilpenmernas
KoJuiekusg «buomorusg»

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

22

Crpoenue u pyHKIUH S1pa

Ennnas xomneknus
HOP. [IpenmetHas
KoJeknusa «buonorus»

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

23

CpaBHHTEIIbHAS XapaKTEPUCTUKA KIIETOK
sykapuot. JlaboparopHas pabota
«3yueHne cTpOeHUs KIETOK Pa3IUYHbIX
OpPTraHU3MOB»

0.5

Ennnas xomeknus
HOP. IlpenmertHas
koyuiekus «buomorus»

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

24

ACCUMUJISITIHS U TUCCUMUIISIINS — JIBE
CTOpPOHBI MeTabonu3Ma. Turbel oOMeHa

Enunas komnexkuus
HOP. Ilpenmernas



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

BemiecTB. JlabopaTopHas pabora
«/3yueHne KaTaIuTHYECKOM aKTUBHOCTH
bepMeHTOB (Ha MpUMEpe aMUITa3bl W
KaTanasbl)» Jlemonctpanuu : «CTpoeHue
dbepmenTa».

Koyuiekus «buoorusa»

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

25

DepMEHTATUBHBINA XapaKTeP peaKIHil
KJICTOYHOTO MeTaboIu3Ma.
Jlaboparopnas pabota «H3yuenue
(bepMEHTAaTUBHOTO PACHICTIIICHUS
MEePOKCH/Ia BOJIOPO/IA B PACTUTEIHHBIX H
JKUBOTHBIX KIIETKAX»

0.5

Ennnas xomieknus
HOP. [IpenmetHas
komuekuusa «buomorus»

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

26

benku-akTuBaTOpHI u Oenku-

UHTHUOUTOPHI.

Enunas komnekuus
HOP. Ilpenmernas
KoJuiekuus «buonorus»

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

27

ABTOTpO(DHBIN THIT 0OMEHa BELIECTB

Ennnas xomieknus
HOP. [IpenmetHas
KoJutekusa «buomorus»

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

28

®dotocunTe3 JleMoHCcTpalui :
«DortocuHTE3»

Ennnasg xomneknus
HOP. IlpenmerHas
koyuiexkius «buoorus»

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



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

XemocuHres. JlemoHCcTpanus;
«XemocuHTtez».JlaboparopHas paboTa

Ennnas xomieknus
HOP. [IpenmetHas

29 05 Koseknusa «buonorus»
«CpaBHeHHE TIpoIeccoB (poToCHHTE3a U http://school -
XEMOCHHTE3a» collection.edu.ru/collection

Ennnag xomneknus
AHa’poOHbIe OpraHu3Mbl. Bubt LIOP. TIpemeTHas

20 opoxenus. JlaboparopHas pabota KOJUTEKIHs «BHOIOTH»
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U http://school -

OBIXaHUS» collection.edu.ru/collection
Enunas xomneknus
AspoOHBIE OpraHU3MBbl. JTaIlbl LIOP. TTpesmeTHas

31 HEPTreTUYECKOro OOMeHa. KOJUTEKIHS «BHOTOTHS»
JleMoHCTpamus «HEPreTHIeCKuid http://school -
o0Men», «brocuHTe3 OeIKa» collection.edu.ru/collection

Ennnas xomneknus
DHeprust MeMOPaHHOTO TPaJUEHTa HOP. Tlpesmernas
32 npotonoB. Cunre3 AT®: pabora KOJIEK LU «buosorus»
nporoHHON AT®-cunTa3s!l hitp:/ S_ChOOI' _
collection.edu.ru/collection
Ennnas xomeknus
HOP. IlpenmertHas
33 Peakuyuu MaTpuYHOTO CUHTE3a Kojuiekus «buosorus»
http://school-
collection.edu.ru/collection
2 TpaHCKpUTIIIUS — MATPUYHBIN CHHTE3 Enunas xosmeknus

PHK

HOP. Ilpenmernas



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
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Koyuiekus «buoorusa»

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

Enunas komnexkuus
HOP. Ilpenmernas

35 Tpancsinus u €€ dTarbl Kojuiekuus «buonorus»
http://school-
collection.edu.ru/collection
Ennnag xomneknus

KoaupoBanue amuHokucaor. Pons LIOP. TTpemeTHas
%6 pubocom B OrocuHTe3e OenKa. KoJLTeKLus «BHOTOrHs»
JemoncTpanuu «brocuaTe3 OenKa», http://school -
«['eneTnaeckuii kKo «bakreprodarm». collection.edu.ru/collection
Ennnas xomeknus
HOP. IlpenmeTtHas
37 Opranu3aiusi TeHOMa y IPOKapuoT U KOILTEKITHS «BHOIOrHS»
9YyKapuoT http://school-
collection.edu.ru/collection
Ennnag xomneknus
HOP. Ilpenmernas
18 MoutekysipHbIE MEXaHU3MBbI SKCITPECCUH KOILTEKITHS «BHOIOrHs»
FCHOB y 9YKapuoT http://school-
collection.edu.ru/collection
Bupycel — BHekIIeTOUHBIC (HOPMBI Enunas xomanekius
39 ’KM3HU U O0JIUTaTHBIE MApa3UTHI. 0.5 LOP. ITpenmeTrHas

[Tpaktnueckas pabota «Co3nanue

KOJITICKIHA «buomgorusa»



http://school-collection.edu.ru/collection
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MOJIeNH BUpyca», JleMoHCcTpanus !
«Bupycb»

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

40

BupycHsle 3a001eBaHNs YEIOBEKA,
KUBOTHBIX, PACTEHUI

Ennnas xomnexknus
HOP. Ilpenmernas
KoJuiekus «buomorusg»

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

41

HanorexHoiioruu B OMOJIOTUU U
MCAOAUIIUHE

Ennnas xoimeknus
LOP. IIpenmeTtHas
KoJutekusa «buoiorus»

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

42

JKU3HEHHBIN IIUKIT KIETKH.
JemoncTparuu: «Ku3HeHHBIN UK
KJIETKN» «CTpOEHUE XPOMOCOM>,
«Pemmukanms JJTHK>.

Ennnasg xomneknus
HOP. IlpenmerHas
koyutexkims «buomorus»

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

Martpuussii cunates JJHK

Enunas xonnexnus
HOP. Ilpenmernas
Komnexkuus «buoorus»

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

Xpomocomsl. JITaboparopras pabota
«M3y4eHne XpoMOCOM Ha TOTOBBIX
MUKpOIpenaparax»

0.5

Ennnag xomneknus
HOP. [IpenmetHas
KoJutekusa «buonorus»



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

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

Jlenenue KIeTKu — MHTO3.

Ennnas xomnexknus
HOP. Ilpenmernas
KoJuiekus «buomorusg»

45
JemoncTpamuu: «Murto3» http://school-
collection.edu.ru/collection
Ennnas xomiexnus
Tune! knetok. KapuokuHes 1 IUTOKUHES. LIOP. IpeamerHast
6 JlaGopatopHnas pabora «Habmronenue 05 KOJLTEKIMS «BHOIOrus»
MHUTO32 B KJIETKaX KOHYMKA KOpEeIlKa http://school -
Jyka (Ha rOTOBBIX MUKpOIIpernaparax)» collection.edu.ru/collection
Enunas xonnekus
Perynsimus >kM3HEHHOTO ITUKIIA KIIETOK. LOP. [peamerHast
47 JemoncTparuu: JleMoHCcTpanuu: KOJIEKIHs «BHOIOTIs»
«CTtpoeHue xpoMocom», «Pernukanms http://school -
JHK>. collection.edu.ru/collection
Enunas xomnexuus
Opranusm Kak eIMHOE 1EJI0E. L{OP. IpeameTHas
48 Hemonctpamun: «OIHOKIETOYHBIC KOJUIEKIHs «BHOIOrus»
BOJIOPOCITH», KMHOTOKJIETOUYHBIE http://school -
BOJIOPOCIIH» collection.edu.ru/collection
Txanu pacrenuii. JlJabopaTopHas pabora Eauras Komrexts
49 0.5 LOP. IlpenmeTtHas

«/3ydyeHne TKaHeH pacTeHUII»

KOJIIeKIus «bronorus»



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

TKaHM )KUBOTHBIX U YEJIOBEKA.
Hemonctparus ««CHCTEeMbI OPTaHOB

Enunas konnekuus
HOP. Ilpenmernas

50 Y4EJI0BEUECKOTO OPraHu3Ma, 0.5 Kojuiekuus «buonorus»
Jlabopartopnast pabota «M3yuenue m‘m _
TKAHEH JKIBOTHEIXY collection.edu.ru/collection
Ennnas xomiexnus
Opranbl. CHCTEMBI OPTaHOB. HOP. Ilpenmernas
51 JTaboparopnas pabora «M3yueHre 05 KOJLIEKLHs «buonorus»
OpPraHOB IIBETKOBOT'O PACTECHUS» http://school-
collection.edu.ru/collection
Omnopa Tena opraHu3mMoB Enunas komiekuus
JeMoHcTpanuu: «bakrepun», HOP. IIpenmeTrHas
«[Ipocreimme», «CucTeMbl OpraHoB koyutexkims «buomorus»
MMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee http://school-
52 CTPOCHHUE HACEKOMBIX», «Tkanu collection.edu.ru/collection
pacteHuin», «TkaHu )KUBOTHBIX», «Koxa»,
«KuIeuHonoiocTHEIE, «CtpoeHnue
THJIPBI», «CtpoeHue IUTAaHAPUU»,
«BHyTpeHHee CTpOeHuE JIOXKIEBOIO
4epBsI»
Enunas xomnekuus
JIBr>xeHne opraHn3mMoB. JleMOHCTpanuu: LOP. lpenmerHast
53 «Mpimeynas cucrema», «CTpoeHue KOJIIEKIHs «bHONOTHs»

MBI BI» «Ckener YCJIOBCKA»,

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



http://school-collection.edu.ru/collection
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ITutanue opranu3moB. JleMOHCTpaLun:
«Cxema NnuTaHus pacTeHUI»

Ennnas xomieknus
HOP. [IpenmetHas
KoJuiekusa «buoiorus»

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

55

IIntanne Mo3BOHOYHBIX JKUBOTHBIX.
HI/IHIeBapI/ITeJ'II)HaH CHUCTEMaA 4YCJIOBCKaA
HGMOHCTpaL{I/II/I: «HI/IH_ICBapI/ITeJ'ILHaH
cucrema»

Ennnag xomneknus
HOP. Ilpenmernas
koyuiexkuus «buoorus»

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

56

JprxaHue opranu3moB. JleMOHCTpanuu:
«JIpIXxaTenpHass cucTeMa»

Enunas xonnexums
HOP. Ilpenmernas
KoJuiekusg «buomorusg»

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

57

I[BIX&HI/IC IIO3BOHOYHBIX XXMBOTHBIX U
YCJIO0BCKAa

Ennnas xomneknus
HOP. [IpenmetHas
KoJeknusa «buonorus»

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

58

TpaHcHoOpT BelIeCTB y OPraHU3MOB.
JemoHcTpanuu: «BeiienutensHas
CUCTEMa», «DHJIOKPUHHAS CUCTEMAa»

Ennnas xomeknus
HOP. IlpenmertHas
koyuiekus «buomorus»

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

59

KpOBCHOCHa}I CHUCTEMA ITO3BOHOYHBIX

JKHUBOTHBIX U YCJIOBCKA. HGMOHCTpaL{HI/I:

Enunas komnexkuus
HOP. Ilpenmernas



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

«KpOBeHOCHHC CHUCTEMBI ITIO3BOHOYHBIX
ZKHUBOTHBIX>»

Koyuiekus «buoorusa»

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

60

Brinenenne y opraHuzmMoB

Enunas xonnexuus
HOP. Ilpenmernas
komwnexkuus «buoorus»

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

61

3amuTa y OpraHu3MoB

Ennnag xomneknus
HOP. [IpenmetHas
KoJutekusa «buonorus»

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

62

NMMyHHas cucTeMa 4enoBeKa.

Hemonctpanuun «MIMMyHHATET

Ennnas xomeknus
HOP. IlpenmeTtHas
KoJutekmsa «buomorus»

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

63

Pa3apaxuMocCTs U perysnus y
opranusMmoB. [lemoncTpauuu: «HepsHas
cucrtema poio», «<HepBHas cucrema
nArymku», «HepBHas cucrtema
MpecMbIKaromuxcs», «HepBHas cucrema
ntu», «HepBHas cuctema
MJIEKOIUTAOIKX», «HepBHas cucrema
yenoBeka», «Peduiekc».

Ennnag xomneknus
HOP. Ilpenmernas
koyuiexkuus «buoorus»

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



http://school-collection.edu.ru/collection
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['ymopanbHast perysius 1 3HIOKpUHHAs

Ennnas xomiexmms
HOP. [IpenmetHas

64 KoJuiekuus «buonorus»
CUCTEMA KMBOTHBIX U YEJIOBEKA http://school -
collection.edu.ru/collection
@opMbl pa3MHOXKEHHSI OPTaHU3MOB. Enunas xomnexuus
JemoHcTpanuu «BereratuBHoOe HOP. Ilpenmernas
65 pa3sMHOKeHue», «Turbl 6ecroaoro koyuiexkuus «buoorus»
pa3sMHOKEHUs», «Pa3zMHOXKeHNE http://school-
XJIAMHTOMOHABI», «Pa3MHOKEHHE collection.edu.ru/collection
3BIJIEHBI», «Pa3MHOXKEHUE THIPBI»,
Enunas xonnekus
[TonoBoe pa3mHoO)keHUE. [[eMmoHCTpauu: HOP. IlpenmerHas
66 «CTpoeHHEe OPraHOB Pa3MHOKEHUSI KOJLIEKIHs «buonorus»
BBICIIMX PACTEHUN» http://school -
collection.edu.ru/collection
Ennnasg xomneknus
HOP. Ilpenmernas
67 Meiios. Jlemonctparmu: «Meiios», KoJutekuus «buosorus»
«XPpOMOCOMBI» http://school-
collection.edu.ru/collection
Enunas komneknus
I'amerorenes. O0pa3oBaHUe U pa3BUTHE L{OP. [pesmeTHas
68 MOJIOBBIX KJIETOK. JJabopaTopHas pabota 05 KOJLTEKITHS «BHOTOrHs»

«3y4eHne cTpOeHUs MOJIOBBIX KJIETOK
Ha TOTOBBIX MUKpOIIpErapaTax»

http://school-
collection.edu.ru/collection
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I/IHI[I/IBI/I,I[yaJ'IBHOe Pa3BUTHEC OPTraHU3MOB

Ennnas xomieknus
HOP. [IpenmetHas

69 KoJekus «buonorus»
— OHTOTCHC3 http://school-
collection.edu.ru/collection
3akiajKa OpraHoOB U TKaHEH U3 Enunas xomnexuus
3apOJIBIIEBBIX JIUCTKOB. JleMOHCTpanuu: HOP. Ilpenmernas
70 «OpraHbl IBETKOBBIX PACTEHUI, KoJutekuus «buomorus»
«KopHneBsie cuctemp», «CTpoeHne http://school-
cTe6s», «CTpOoeHHe JTUCTOBOH collection.edu.ru/collection
MJTACTUHKU»
Ennnas xomneknus
Poct u pa3ButHe )KMBOTHBIX. LIOP. IpeameTHas
71 Jlaboparopnas pabota «BLI;IBneime 05 KOJUTEKIHs «BHOIOTHI»
MIPU3HAKOB CXOJCTBA 3apOAbIIIEH http://school -
ITO3BOHOYHBIX JKUBOTHBIX> collection.edu.ru/collection
Ennnasg xomneknus
Pa3smHoxeHHE 1 pa3BUTHE PACTCHUIA. LIOP. TTpeveTHas
79 JIaboparopnas pabora «CtpoeHue 05 KOILTEKIHs «BHOIOrHs»
OpraHoB Pa3MHOKEHHS BBICIIHUX http://school -
pacTeHuii» collection.edu.ru/collection
Uctopus craHOBJIEHUS U pa3BUTHS Enunas xomnexuus
TCHETUKH KaK HayKd JIeMOHCTpaLuHu: LOP. ITpenmeTrHas
«["amerorenes3», «CtpoeHue SUIEKIETKI KoJiiekius «buonorus»
73 U criepmaTo3onaa», «OCHOBHBIE CTaIUU http://school-

OHTOreHe3a», «lIpsiMoe u Henpsimoe
pa3ButHe», «PazBUTHE MaCKOTO KyKa»,
«Pa3Butne capanun», «Pa3Burtue

collection.edu.ru/collection
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JATYIIKW», «/[BOMHOE OTUIOJOTBOPEHUE Y
[IBETKOBBIX PacTEeHHII», «CTpOoeHUE
CEMSIH OJIHOJIOIBHBIX U IBYAOJbHBIX
pacTeHui», «Ku3HEeHHBIN LUK MOPCKOU
KamycTb», «)KU3HEHHBIN LUK MXa»,
«K13HEHHBIN ITUKI TATOPOTHUKA,
«KU3HEHHBIN IUKII COCHEBI».

OCHOBHBIE ITOHITHUSI U CUMBOJIBI
reaetuku. JlaboparopHas pabora

Enunas xomuiekuus
LOP. IIpenmeTrHas

74 05 KoJurekius «buoorus»
«JIpo3ouna Kak 00OBEKT T€HETHIECKUX http://school -
HCCITCIOBaHMI» collection.edu.ru/collection
3aKOHOMEPHOCTH HACTIEAOBAHUS Ennnas xomnexums
MPU3HAKOB. MOHOTHOpHIHOE HOP. [IpenmetHas

75 ckpentuBanue. [Ipaktnueckas pabora 05 KoJuiekus «buoorus»
"N3yueHue pe3ynbpTaToB ' http://school-
MOHOTHOPHIHOTO CKPEIMBAHHS Y collection.edu.ru/collection
Ipo30Quis"

Ennnag xomneknus
HOP. [IpenmetHas
76 [MuTonornyeckrue OCHOBBI KOJLIEKIHS «BHOTOrHs»
MOHOTUOPHUIHOTO CKPEIIUBaHUS http://school -
collection.edu.ru/collection
Ennnas xomeknus
HOP. IlpenmeTtHas
77 AHanu3upyrolee CKpeluBaHue. KOILTEKITHS «BHOIOrHS»

Hemnomnnoe AOMUHUPOBAHUEC

http://school-
collection.edu.ru/collection
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78

JuruOpuaHoe CKpeliBaHue.
[IpaxTuueckas padora «M3yueHnue
pe3yIbTaTOB TUTUOPUIHOTO
CKpEUIMBaHUSA y APO30(PUIIBI»

0.5

Ennnas xomieknus
HOP. [IpenmetHas
KoJuiekusa «buoiorus»

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

79

HI/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI ,Z[I/IFI/I6pI/II[HOFO

CKpCIIUBaHUs

Ennnag xomneknus
HOP. Ilpenmernas
koyuiexkuus «buoorus»

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

80

CHGHJ’ICHHOG HAaCJICAOBAHUC MIPU3HAKOB

Enunas xonnexums
HOP. Ilpenmernas
KoJuiekusg «buomorusg»

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

81

XpoMOCOMHas TEOpus
HACJIEICTBEHHOCTH

Ennnas xomneknus
HOP. [IpenmetHas
KoJeknusa «buonorus»

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

82

I'enetuka nona. /leMoHcTpanuu:
Tabmump! u cxemsl: «[lepBbIit 1 BTOpOit
3aKkoHbl MeHnensa», «TpeTuit 3aKkoH
Menaens», «KAHAIU3UPYIOLIEE
CKpeluBanue», «HemnomHnoe
JTIOMUHUpOBaHUe», «ClLerIeHHoe
HACJIEIOBAHUE TTPU3HAKOB Y

Ennnas xomeknus
HOP. IlpenmertHas
koyuiekus «buomorus»

http://school-
collection.edu.ru/collection
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napo3oduie», «I'eHeTHKa Mmoa»,
«Kapuortun yenoBeka», «Kapuortun
npo3odtb», «<KapuoTU NTHITHD,
«MHOXECTBEHHBIN aIeIn3M»,
«B3aumMmojeiicTBHE TEHOB».

83

I'enoTun kak OCJI0OCTHaA CUCTEMaA

Ennnas xomieknus
HOP. [IpenmetHas
komuekuusa «buomorus»

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

I'eneTnueckmit KOHTPOJIb pa3BUTHUA
paCTCHHﬁ, JKHNBOTHBIX M YCJIOBCKA

Ennnasa xomneknus
HOP. IlpenmerHas
koyuiekius «buoorus»

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

85

N3MeHUYnBOCTH MPU3HAKOB. Buibl
N3MEHUYNBOCTH

Enunas xonnexuus
HOP. Ilpenmernas
Koexkuus «buoorus»

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

86

MonudukanroHHas H3MEHYUBOCTh

Ennnag xomneknus
HOP. [IpenmetHas
KoJutekusa «buonorus»

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

87

BapuanunoHHBIN psii 1 BapUallMOHHAs
KkpuBas. JlaboparopHas pabota

05

Ennnas xoimeknus
HOP. IlpenmeTtHas
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«HccnenoBanne 3aKOHOMEPHOCTEN
MOJIU(PHUKAIIMOHHON N3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOIO psifa U
BapUallMOHHON KpUBO»

Koyuiekus «buoorusa»

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

I'eHoTHIIMYECKAsd U3BMEHUYUBOCTD.

Ennnas xomeknus
HOP. [IpenmerHas

88 KoJutekius «buoorus»
KomOunaTtuBHass H3MEHUYMBOCTh http://school -
collection.edu.ru/collection
Ennnag xomneknus
MyTarnmorHasi ”3MEHUYHUBOCTb. LIOP. TTpesmeTHas
89 [TpakTrueckas padorta «MyTanuu y 05 KOJUTEKIHs «BHOIOTHS»
Jpo30¢uis! (Ha TOTOBBIX http://school -
MHKDOIIPENapaTax)» collection.edu.ru/collection
Enunas xomnekuus
HOP. Ilpenmernas
90 3aKOHOMEPHOCTH MYTallHOHHOTO KOILTEKIHS «BHOTOrHs»
mporiecca. DJMUTCHETHKA U ATTUT€HOMHUKA http://school -
collection.edu.ru/collection
Ennnas xomeknus
[enernka denoseka. [Ipaktuueckast HOP. MpeamerHas
91 pabora «CoCTaBIICHUE U aHAITH3 0.5 KOJUIEKLHs «buonorus»
POTOCTOBHOI http://school-
collection.edu.ru/collection
Ennnasg xomneknus
92 MeToabl MEIUIIMHCKON IT'€HETUKHU HOP. IlpenmerHas

koyutexkims «buomorus»
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http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection

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

3HaucHUE MCZIHHHHCKOﬁ T'€HCTUKU B

Enunas konnekuus
HOP. Ilpenmernas

03 PEIOTBPALLICHHH 1 JICUCHHH KoJuiekus «buomorusg»
reHeTUYECKUX 3a00JIeBaHMI YelloBeKa hitp:// s_chool- _
collection.edu.ru/collection
Ennnas xoimeknus
OCHOBHBIE TTIOHATHS CEJIEKIIHU. LIOP. [peameTHas
94 Jlaboparopnas pabota «3yuenue 05 KOJUTEKITHS «BHOTOrHs»
COPTOB KYJIbTYPHBIX PACTEHUN U TTOPOJ] http://school -
JAOMalIHNAX KHBOTHBIX> collection.edu.ru/collection
Ennnasg xomneknus
MeToapl CEeNeKIIMOHHON pabOoTHI. HOP. IlpenmerHas
95 JTaGoparopHas paborta «M3ydeHne 0.5 Komutekuus «buonorns»
METOJIOB CEJIEKLIUHA PACTCHUI» http:/ S?ChOOI' _
collection.edu.ru/collection
Enunas xomnexnus
JlocTHKEeHUS CENEKIMU PACTEHHU 1 HOP. Ilpenmernas
96 JKUBOTHBIX. [IpakTHyeckas pabora KOJLIEKIHs «bHONOTHs»
«[IpuBuBKa pacTeHn» hitp:// S_ChOOI' _
collection.edu.ru/collection
C Ennnag xomneknus
OXpaHeHHe, U3yUeHHE U UCIIOJIL30BaHNE
» 13Y OP. [IpeameTHas
97 P P

TFCHETUYCCKUX PECYPCOB

KOJIIeKIus «bronorus»



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

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

buotexHoiorust Kak Hayka u 0Tpacib

Enunas konnekuus
HOP. Ilpenmernas

98 npousBojicTBa. [IpakTrueckas pabora 0.5 kotekuus «buonorus»
«3ydeHre 00BbEKTOB OHOTEXHOIOTHI» hitp://school- _
collection.edu.ru/collection
Ennnas xomiexnus
LOP. IIpenmeTtHas
99 OcCHOBHbIE HaNPABJICHUS] CHHTETHYECKOM KOJUTEKITHS «BHOTOrHs»
Guosornm http://school-
collection.edu.ru/collection
XpOMOCOMHAs ¥ TEHHAsA HHXKEHEPUS. Enunas xomnexkuus
JemoHcTparuu: «Buabl H'3MEHUUBOCTH, HOP. IlpenmerHas
«MoauduxarmoHHass U3MEHYUBOCTH, KOJUICKINA «BHOIOTH»
100 «KoMOuHaTHBHAS N3MEHYUBOCTD, http://school-
((Mef/'log))' «OHJ‘IOI[OTBOpeHI/Ie», collection.edu.ru/collection
«["eneTnueckue 3a0071€BaHUS YETOBEKA,
«Buapl MyTaLuii».
Ennnas xomrexms
LOP. IIpenmetHas
101 MenuuHcKue OUOTEXHOIOT MU Kojieknus «buomorus»
http://school-
collection.edu.ru/collection
102 IIpomesxyTOUHasE aTTECTALUSA : UTOTOBas

KOHTpOJIbHas paboTta



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

OBIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13.5




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTposbHbI
e padoThbI

IMpakTnyeckn
e padoThbI

JlaTa
U3YYeHH
s

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OpomononHas teopus Y. Jlapsuna

Ennnas xoimmieknus
HOP. [IpenmetHas
Kkoseknusa «buonorus»

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

JIBroKyLIMe CHUIIBI DBOJIIOLIMY BUJIOB 110
Y. lapBuny

Ennnasa xommeknus
HOP. IlpenmertHas
koyuiexkus «buomorus»

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

boprba 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD

Enunas xomnexus
HOP. Ilpenmernas
komnexkuus «buoorus»

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

DOpMUPOBAHUE CUHTETUYECKON TEOPUH
3BOJIIOLHAH

Enunnas xomneknus
HOP. [IpenmerHas
KoJutekuusa «buonorus»

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

DTarbl HBOIIOIIMOHHOTO MpOoIecca:
MUKPOIBOJIIOLUA 1 MaAKPOIBOJIIOLUA.

Ennnas xomieknus
HOP. IlpenmerHas



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

Hemonctpamun: «Cructema KUBOU
npuposl (o K. JIunuero)», «Jlectauna
KHUBBIX CymiecTB (o Jlamapky)»,
«MexaHusM popMHpPOBAHUS
OpUcnocoOIeHUH Y pacTeHUH U
*uBOTHBIX (10 Jlamapky)», «Kapra-
cxema mMapupyra nyreuiectsus 4.
Hapsuna», «<Haxonku Y. Jlapsuna»,
«®opmbl 0OpHOBI 3a CYIIECTBOBAHUEY,
«[Topoasl Tomybeir», «MHorooopaszue
KYJIBTYPHBIX (hOpM KamycTsl», «[lopobl
JIOMAIIIHUX KUBOTHBIX», «Cxema
oOpa3oBaHus HOBBIX BHOB (110 Y.
HapBuny)», «CxeMa COOTHOILICHHUS
JBIDKYIIUX CHJT ABOJIFOIIHN,
«OCHOBHBIE MOJIOKEHUSI CHHTETHYECKON
TEOPUU IBOJIIOLUN.

Koyuiekus «buoorusa»

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

[Tomynsitiust — syeMeHTapHas €IUHALIA
DBOJIIOLUU

Enunas xomnexus
HOP. Ilpenmernas
komnexkuus «buoorus»

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

3aKOH reHeTHYECKOro paBHoBecHs JK.
Xapau, B. BaiinOepra. JlabopaTopHas
paboTa «BbIsSBICHHE U3MEHUYUBOCTH Y
ocobeit ogHOrO BHIa». JleMoHCcTpauuu:
«[TomynanMoOHHAsI CTPYKTYpa BUIA»,
«Cxema nposBJICHHS 3aKOHA Xapau—
BaiinGepra»,

05

Enunas xomneknus
HOP. [IpenmerHas
KoJutekuusa «buonorus»

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



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

DnemeHTapHbIe (PaKTOPHI IBOJIOLUH.
JeMoHcTpanuu: «JIBUKyIIUE CUITBI
IBOJIIOLIMN», «IKOJIOTUYECKas N30
TOTYJISILIAIA CeBaHCKOM (openm»,

Ennnas xomieknus
HOP. [IpenmetHas
KoJuTeKIus «broorus»
http://school-

8 «"eorpaduueckas H30MSIAS collection.edu.ru/collection
JUCTBEHHHUIIBI CHOUPCKOM 1
JIMCTBEHHUIIBI 1ayPCKON»,
«[lomyns1nOHHBIE BOJIHBI YACIEHHOCTH
XUITHUKOB U KEPTB»
Ennnas xomnekus
HOP. Ilpenmernas
9 Oddexr ocHoBaTen. DPdext KOILTEKIIHS «BHOIOrHs»
OYTBUIOYHOTO TOPJIBIIIIKA http://school -
collection.edu.ru/collection
Ennnas xomnekus
HOP. [IpenmetHas
10 Murpauuu. M3o0n0uu nomyJisaui: KOJLICKIHS «BHOTOrHs»
reorpauyeckas, OnoJorndecKas http://school -
collection.edu.ru/collection
EcrectBennslit oTOOp — Ennnas xomeknus
HaIpaBJISIOMUNA (PAKTOP IBOITIOINH. HOP. [IpenmerHas
11 HemoHctpanuu: «Cxema 1eMcTBUs Koyuiexkuus «buomornsa»
€CTECTBEHHOT0 0TOOpa», «@opMbI http://school -
6OpHOBI 3a CYIIECTBOBAHHE, collection.edu.ru/collection
«HaycTpuanbHbId METaHU3M»
[TonoBoii oT60p. JlemoHcTparuu: Ennnas xomneknus
12 «MyTalnoHHass ”3MEHYUBOCTH», HOP. [IpenmetHas

«KuBnie HCKOIIaCMBIC,

KoJleKuus «buonorus»



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

«[TokpoBHUTENBCTBEHHAS OKPACKa
JKUBOTHBIX», «[Ipegynpexnaronias
OKpacKa *KUBOTHBIX»,
«Du3noaoruuecKrue aganTamum»,
«CTpyKTypa BHUJia B IPUPOJIE»,
«Crnoco0bl BUA000pa30BaHUS»,
«IKOJIOTHYECKOE BUI000pa30BaHUE
BUIOB CUHUL, <[1oIUILION B
pacreHnii», «KanycTHO-pe1edHbIi
TUOpUI».

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

[IpucnocoOIeHHOCTh OPraHU3MOB KaK
PE3yJIBTaT MUKPOIBOJTFOIIHH.
JlabopaTtopHas pabota «M3yuenue

Ennnag xomneknus
HOP. Ilpenmernas
koyuiexkus «buoorus»

13 apoMop(}030B ¥ HINOAATITAIINH Y 0.5 http://school-
pacTeHuil 1 KUBOTHBIX>. collection.edu.ru/collection
Hemonctpauuu: «IIpucnocobieHHOCT
OpPraHU3MOB U €€ OTHOCUTEIBbHOCTH>
[Ipumeps! npucnocodaeHuil y Enunas xomteknus
OpraHu3MoB. Mop(dosorunyeckue, HOP. [IpenmetHas

14 ¢buznonoruueckue, GHOXMMHUYECKHUE, 05 Kosutekuus «buosorus»
nosenenyeckue. Jlaboparopnas padota ' http://school-
«ITpucrocoOaeHUst OPraHu3MOB M MX collection.edu.ru/collection
OTHOCHUTEJIbHAS 11€JI€CO00Pa3HOCTh>»
Bup, ero kpurepuu u cTpyKTypa. Enunas kommekuus
Hemonctpauun: «Kpurepuu Buga», LOP. Ilpenmernas

15 «Buibl-1BoMHUKN», JTaGopaTopHas 0.5 Kkosutekuus «buonorus»

pabora «CpaBHEHHUE BUIOB 110
MOP(OJIOTHIECKOMY KPUTEPUIO

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



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

16

CrpykTypa Buzia

Ennnas xomieknus
HOP. [IpenmetHas
KoJuiekusa «buoiorus»

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

17

Bunoobpa3oBanue Kak pe3yabTaT
MHUKPOIBOJIIOLHH. JleMOHCTpanuu:
«["eorpaduueckoe BH1000pa3oBaHKE
TPEX BUIIOB JIAHIBILLICH,

Ennnag xomneknus
HOP. Ilpenmernas
koyuiexkuus «buoorus»

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

18

CBs13b MUKPOIBOJIIOIUH U
SMUAEMUOJIOTHH

Enunas xonnexums
HOP. Ilpenmernas
KoJuiekusg «buomorusg»

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

19

Maxkpossomtonus. [laneonronornueckue
METO/bI U3YUYEHUS IBOIOLUN

Ennnas xomneknus
HOP. [IpenmetHas
KoJeknusa «buonorus»

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

20

Bnoreorpa(bnquKHe MCTOABI U3Yy4YCHUA
OBOJIOINH

Ennnas xomeknus
HOP. IIpenmeTrHas
koyuiekus «buomorus»

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



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

21

DOMOPHOIOTHYECKHE U CPABHUTEIHHO-
Mop(dororuueckre MeTo bl U3y4eHHs
3BOJIIOLUH

Ennnas xomieknus
HOP. [IpenmetHas
KoJuiekusa «buoiorus»

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

22

MounekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHUE U MAaTEeMaTUYECKUE
METOJIbI U3YYCHHUSI SBOIOIIH

Ennnag xomneknus
HOP. Ilpenmernas
koyuiexkuus «buoorus»

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

23

OO61re 3aKOHOMEPHOCTH SBOJIOIUN

Enunas xonnexums
HOP. Ilpenmernas
KoJuiekusg «buomorusg»

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

24

AJlaniTUBHAS paualus.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIMHI

Ennnas xomneknus
HOP. [IpenmetHas
KoJeknusa «buonorus»

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

25

HayuHble runoressl IpoOUCX0KISHUS
JKA3HU Ha 3emiie

Ennnas xomeknus
HOP. IlpenmertHas
koyuiekus «buomorus»

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

26

I[OHay‘-IHLIC OpeACTaBJICHUS O
3apOXKACHUU KU3HU

Enunas komnexkuus
HOP. Ilpenmernas



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

Koyuiekus «buoorusa»

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

OcHOBHBIE 3TaIbl HEOPraHUYECKOU

Enunas komiekuus
LOP. IIpenmeTrHas

27 komwnexkuus «buoorus»

3BOJIIOLNHU http://school-
collection.edu.ru/collection

['unoTe3bl 3apOKICHUS )KU3HM. Enunas konneknus
JemoncTpanuu: TaOauIbl 1 CXEMBI: HOP. [IpenmetHas
«DUIIOreHeTUYECKUH Psi/1 JTIOIIA I, KoJuteKus «bruoaorus»
«ApXEONTEPUKC», «3BEpO3yObIe http://school-
smepsI», «Creronedans», collection.edu.ru/collection
«Punnodurer», «CeMeHHbIC
ManopoTHUKN», «bruoreorpapudeckue

28 30HBI 3eMitn», «J{peiid) KOHTHHEHTOBY,
«PenukTel», «HavanbHbIEe CTAIUNA
AMOPHOHAIILHOTO Pa3BUTHS
ITO3BOHOYHBIX JKUBOTHBIX,
«["'OMOIOTHYHBIC U aHAJTOTUYHEIS
oprasbl», «Py/IUMEHTBI», «KATaBU3MBI»,
«XpOMOCOMHBIE HA0OPHI YeJIOBEKA U
IIAMIIaH3E».

Enunas xonnekuus

Ucrtopus 3emiiu 1 MeTOABI €€ N3yUYCHUSI. LIOP. TTpesmeTHas

29 JlabopaTtopHas paborta «M3y4uenue n 05 KOIUTEKIIHS «BHOIOrHs»

OTIMCaHUE UCKOMAEMbIX OCTAaTKOB
JPEBHUX OPraHU3MOB»

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



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

Hauanbnsbie 3Tansl opraHnyecKkoin

Ennnas xomieknus
HOP. [IpenmetHas

30 Koseknusa «buonorus»
9BOJIIONNH http://school-
collection.edu.ru/collection
Ennnag xomneknus
DBOJIIOLHS DYKapHOT. JleMoHCTpanuu: HOP. Ilpenmernas
31 «['71aBHBIE HAITPABJICHUS DBOJIOLUN, Kojuiekuus «buonorus»
«OO0m1e 3aKOHOMEPHOCTH IBOJIOLIUU. http:/ S?ChOOI' .
collection.edu.ru/collection
Enunas xomneknus
OCHOBHBIE 3TaNbl PBOJIOIAN LIOP. TTpesmeTHas
2 pactutensHOro Mupa. [IpakTuaeckas 05 KOJUTEKIHS «BHOIOrHs»
pabota «3ydyenne ocobeHHOCTEN http://school -
CTPOCHHSI PACTCHUHN Pa3HBIX OT/IEIOB collection.edu.ru/collection
Ennnas xomneknus
HOP. [IpenmetHas
3 OCHOBHBIE ATAIIbI BOIIOLUH KUBOTHOI'O KOJUTEKITHS «BHOTOrHs»
Mupa http://school-
collection.edu.ru/collection
Ennnas xomeknus
DBoOJTIOLMS KUBOTHBIX. [IpakTrueckas HOP. IlpenmertHas
34 pabora «M3yueHne 0coOEHHOCTEM 0.5 KOJIIEKIHs «buonorus»
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX» http:/ S?ChOOI' _
collection.edu.ru/collection
35 PazButue xu3Hu Ha 3emMIiie Mo 3pam u Enunas xosmeknus

nepuojam

HOP. Ilpenmernas



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

Koyuiekus «buoorusa»

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

MaccoBble BEIMUPaHUS —

Enunas komnexkuus
HOP. Ilpenmernas

36 komwnexkuus «buoorus»
3KOJIOTUYECKHE KPU3UCHI IIPOILIIOTO http://school -
collection.edu.ru/collection
Ennnag xomneknus
5 5 HOP. [IpenmetHas
37 CoBpeMEeHHBIN IKOJIOTHYECKUN KPU3HC, KOJUTEKITHsE «BHOTOrHs»
€ro 0COOCHHOCTU http://school-
collection.edu.ru/collection
CoBpeMeHHast cucTeMa OPraHu4YeCcKOTo Enwnnas xomnekus
npouoro. Jlemoncrpanuu: «l 00BHON HOP. IIpenmerHas
38 MO3T YeJioBeKa», «HeaoBekooOpasHbIe KOJIeKIus «buonorus»
00e3bsIHB», «CKeNneT YenoBeKa U CKEJIET http://school -
HIMMIaH3e», «Py/IMMEHTBI U aTaBU3MbI», collection.edu.ru/collection
«JIBYOKyIIIME CUIIBI aHTPOIIOT€HE3a»
Ennnas xomeknus
LOP. IIpenmetHas
39 OCHOBHbIE CUCTEMATUYECKUE TPYIIIIbI KOJUTEKITHS «BHOTOrms»
OpraHusMoB http://school-
collection.edu.ru/collection
AHTpOMOJIOTHSI — HayKa O YEJIOBEKE. Ennnas xomnekus
40 JemoncTpamuu: «MeTobl HOP. IlpenmerHas

AHTPOTIOIOT U,

koyutexkims «buomorus»



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

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

41

PazBuTue npencraBneHuii o
MPOUCXOKIACHUH YeTIOBEKa

Ennnas xomnexknus
HOP. Ilpenmernas
KoJuiekus «buomorusg»

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

42

MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabota «3y4yeHue ocooeHHOCTEH
CTPOCHHUSI CKEJIETA YEJIOBEKA, CBSI3aHHBIX
C MIPSMOXO0KJICHUEM»

0.5

Ennnas xoimeknus
LOP. IIpenmeTtHas
KoJutekusa «buoiorus»

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

I[BI/DKYIJ_[I/IG CHJIbI aHTPOIIOI'CHE3a

Ennnasg xomneknus
HOP. IlpenmerHas
koyutexkims «buomorus»

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

CooTHOILIEHNE OMOJTOTHUECKUX U
COLIMAILHBIX (PAaKTOPOB B AaHTPOIIOTCHE3E

Enunas xonnexnus
HOP. Ilpenmernas
Komnexkuus «buoorus»

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

OCHOBHEBIE CTalu aHTPOIIOICHE3a

Ennnag xomneknus
HOP. [IpenmetHas
KoJutekusa «buonorus»



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

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

Enunas konnekuus
HOP. Ilpenmernas

46 ITaneoreHernka u mmajeOreHOMHUKA Kouekuus «buonorus»
http://school-
collection.edu.ru/collection

DBOJTIOIHS COBPEMEHHOTO YEIOBEKA. Envnas xomnekus
JeMoHcTpanmu: », «9BOJIOIMOHHOE LOP. IIpenmeTtHas
JIPEBO YEJIOBEKa», KABCTPATOMUTEK, KOJIeKIus «buomorus»
«Yenosek ymensiin», «HemoBek http://school-
47 MPSIMOXOISIIHI, «J[eHUCOBCKUI collection.edu.ru/collection
yenoBek» «Heannepranbisr»,
«KpomanboHIb», «[Ipeaku yenoBeka»,
«TaIIBl PBOJIIOLIMY YeJIOBEKa», «Packl
YyeJIoBEKa».
Ennnasg xomneknus
UYenoseueckue packl. [IpakTuaeckas HOP. Ilpeamernas
48 pabora «M3ydeHune SKOJTOrHIECKUX 0.5 KoJieKIms «bronorus»
ajanTaiui yeJIoBeKa» http://school-
collection.edu.ru/collection
Enunas xonnexnus
LOP. ITpenmeTrHas
49 MexxauciurninHapHble METO/IbI R —.

AHTPONOJIOTUH

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



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

Ennnas xomieknus
HOP. [IpenmetHas

50 3apoKIeHUE U PA3BUTHE SKOJIOTHH Kojuiekiust «buomorus»
http://school -
collection.edu.ru/collection
Enunas xomnexuus

Mertoapl skosoruu. JlaboparopHas LOP. ITpenmeTHas
51 pabota «3yuenne METOI0B 05 Komutekuus «buonorns»
IKOJIOTMYECKUX MCCTIETOBAHUIN» http://school-
collection.edu.ru/collection
Enunas xomneknus
. HOP. Ilpenmernas
50 3HavYeHME SKOJOTUYECKUX 3HAHUM JIJIst KxoJLIeKwus «BHOIOrHsI»
YeJI0BeKa http://school-
collection.edu.ru/collection
Dxosorudeckue GaKkTophbl. Enunas xomnexuus
JeMoHcTpanuu: «KOJOTHYECKUE HOP. [IpenmetHas
(hakTopbI», «IKOJIOTHYECKUE TPYTIIHI Kosekuus «bruonorus»
JKUBOTHBIX 10 OTHOIIEHHIO K CBETY, http://school-
53 «TemnI0KPOBHbIE JKHUBOTHBIE, collection.edu.ru/collection
«XO0JIOTHOKPOBHBIE )KUBOTHBIE,
«Du3noNIorNIecKue aganTaum
YKUBOTHBIX»
Abuotnyeckue paktopsl. CBET Kak Enunas komnexknus
akosiornueckuii pakrop. JlabopaTtopHas HOP. Ilpenmernas
54 paborta «BplsiBiieHHE TPUCTIOCOOTEHU 0.5 KoJutekuus «buonorus»

OpPTraHru3MOB K BJIMAHHIO CBETA».
JemoHncTpanun: «CBETOBOM CIIEKTP»,



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

Abuotnyeckue pakropsl. Temneparypa
KaK 9KOJIOTUIECKUH PaKTop.

Enunas konnekuus
HOP. Ilpenmernas

55 JIaGopaTtopHas pabora «BbIsBIeHHE 0.5 kotekuus «buonorus»
IpHCHOCOGIeH i OPraHU3MOB K hitp://school - _
collection.edu.ru/collection
BIIMSTHUIO TEMITEPATYpPhI»
Aburotuueckue GpaxTopsl. BiakHOCTH Enunas xomnexuus
KaK SKOJIOTHYECKui (hakTop. HOP. Mpeamernas
56 JlaGopaTopHas paboTa «AHATOMUYECKHUE 0.5 KOJLIEKLHs «buonorus»
0COGEHHOCTH PACTEHHI M3 Pa3HBIX MECT hitp://school - _
collection.edu.ru/collection
oOuTaHus»
Ennnasg xomneknus
Cpensl 0OuTaHUsI OPraHU3MOB. LOP. ITpenmeTHas
57 JHemonctpauuu: «Cpeapl 0OUTaHUs Kojeknus «buonorus»
OpTaHI3MOB» httQ.//s?chooI— .
collection.edu.ru/collection
Enunas xoytekuus
HOP. Ilpenmernas
58 buonornueckue putMmel. JlemoHCTpanuu: KOJLICKITHS «BHOTOr S
«buonornyeckne puTMbID» http://school -
collection.edu.ru/collection
JXuzneHnble GOpMbI OPraHU3MOB. Enunas xommeknus
59 JemoncTpanmu: «Ku3sHeHHbIe POPMBI HOP. [IpenmetHas

pacteHui», «KuzneHHbie (hOpMbI
SKUBOTHBIX»

KOJIIeKIus «bronorus»



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

buotnyeckue akropsl. JleMoHCTpaIim:

Enunas xomnekuus
LOP. IIpenmeTrHas

60 «DKOCUCTEMA TIUPOKOJIIMCTBEHHOTO KojneKnus «buonorus»
Jeca», «IKOCHCTEMA XBOWHOTO JIeca. http:/ S_‘ChOOI' _
collection.edu.ru/collection
Ennnas xoimeknus
3HaueHne OMOTHYECKUX LTOP. IIpeamerHas
61 B3aUMOJEHCTBUI IS CyIECTBOBAHUS KojeKnus «buonorus»
OpPraHu3MOB B CpeJie OOMTaHUS hitp:/school- _
collection.edu.ru/collection
Ennnasg xomneknus
HOP. IIpenmeTrHas
62 DKOJIOTHYECKHE XapaKTePUCTUKHI KoJUTeKIs «BHONOrHs»
HOITY AN http://school -
collection.edu.ru/collection
Enunas xommeknus
OCHOBHBIE TIOKA3aTEINN TTOMYJISIINN: IIOP. TIpenmerHas
63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U KoJuteKust «buonorus»
HOJIOBast CTPYKTypa htt .//s_chool- _
collection.edu.ru/collection
OCHOBHBIE TIOKA3aTEIN TOMYJISIINN: Enunas xomneknus
64 POXIAEMOCTb, MPUPOCT, TEMIT POCTA, HOP. [IpenmetHas

CMCPTHOCTDH, MUI'PALIUA

KOJIIeKIus «bronorus»



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

http://school-
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Ennnas xomnexknus
HOP. Ilpenmernas
KoJuiekus «buomorusg»

65 DKoJoru4eckasi CTpyKTypa nonyJsuu
http://school-
collection.edu.ru/collection
JIMHAMUKA TOIYJISIUN U €8 PEryIsius. Enunas xomnexuus
JleMoHcTpanuu: », «llenu maranus», LOP. Ilpenmernas
66 «XumuanuectBo», «Ilapasutusm», Kojuieknus «buonmorus»
«Konkypennus», «Cumonos», http://school-
K OMMEHCAIIIEM. collection.edu.ru/collection
Ennnasg xomneknus
HOP. IlpenmerHas
67 Kpussie pocta ynciaeHHOCTH KOILTEKITHs «BHOIOrHs»
nomyssituy. KpuBble BBKUBaHUS http://school -
collection.edu.ru/collection
Enunas xomiekuus
DKOJIOTHYECKasI HUIIIA BHAA. LIOP. TTpemeTHas
68 JlaboparopHas paboTa 05 Komnexkuus «buoorus»
«IIpucnocobneHus ceMsH PacTeHUH K http://school -
pacceyICHUI0» collection.edu.ru/collection
Ennnag xomneknus
69 Bup xak cucrema nomyJisiiui HOP. [IpenmetHas

KOJIIeKIus «bronorus»
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http://school-
collection.edu.ru/collection

70

3aKOHOMEPHOCTH TTOBEJCHUS U
MHTpaLUi )KUBOTHBIX

Ennnas xomnexknus
HOP. Ilpenmernas
KoJuiekus «buomorusg»

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

71

Coo0111ecTBO OPraH3MOB — OHOIIEHO3

Ennnas xoimeknus
LOP. IIpenmeTtHas
KoJutekusa «buoiorus»

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

72

DKocHCcTEeMa KaK OTKpPbITasd CUCTEMaA

Ennnasg xomneknus
HOP. IIpenmeTrHas
koyutexkims «buomorus»

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

73

KpyroBopot BemecTB 1 NOTOK SHEPTUH
B DKOCHCTEME

Enunas xonnexnus
HOP. Ilpenmernas
Komnexkuus «buoorus»

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

74

OCHOBHBIE TTOKa3aTeIH YKOCUCTEMBI

Ennnag xomneknus
HOP. [IpenmetHas
KoJutekusa «buonorus»



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

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

75

DKOJIOTHUECKUE TTUPAMHUIBI

Ennnas xomnexknus
HOP. Ilpenmernas
KoJuiekus «buomorusg»

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

76

W3meHeHns cooO11ecTB — CYKIIECCHH

Ennnas xoimeknus
LOP. IIpenmeTtHas
KoJutekusa «buoiorus»

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

77

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOpEH U
OKEaHOB

Ennnasg xomneknus
HOP. IIpenmeTrHas
koyutexkims «buomorus»

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

78

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEIECH, ITyCTHIHD

Enunas xonnexnus
HOP. Ilpenmernas
Komnexkuus «buoorus»

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

79

AHTpOHOFeHHBIe 9KOCHCTEMBbI

Ennnag xomneknus
HOP. [IpenmetHas
KoJutekusa «buonorus»



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

Ypboskocucremsl. [Ipaktuueckas

Enunas xomnekuus
LOP. IIpenmeTrHas

80 pabora «/3ydeHne U onucaHmne 0.5 kotekuus «buonorus»
YPOOIKOCUCTEMBI» hitp://school- _
collection.edu.ru/collection
Ennnas xoimeknus
3aKOHOMEPHOCTH (POPMUPOBAHUSI HOP. Mpeamernas
81 OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB Kojuieknus «buonmorus»
B 9KOCHCTEMAaXx hitp://school - _
collection.edu.ru/collection
Ennnasg xomneknus
MexaHu3MBbI BO3JICUCTBUS 3arpsi3HEHUN LIOP. TTpemeTHas
8 Pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM, KOILTEKITHs «BHOIOrHs»
OpPraHU3MEHHOM, TOMYJISIIIMOHHOM U http://school -
9KOCUCTCMHOM YPOBHAX collection.edu.ru/collection
Enunas xommeknus
HOP. Ilpenmernas
83 buocdepa — obmennanerapuas KOIUTEKIIHS «BHOIOrHs»
obosrouka 3emiu http://school -
collection.edu.ru/collection
Ennnag xomneknus
84 Vyenue B. 1. Bepranckoro o ouocdepe OP. IIpenmerHas
p p p

KOJIIeKIus «bronorus»
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collection.edu.ru/collection

85

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocgepsl

Ennnas xomnexknus
HOP. Ilpenmernas
KoJuiekus «buomorusg»

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

86

KpyroBopoTsl BeliecTB u
OMOr€OXMMHUYECKUE [TUKIIBI

Ennnas xoimeknus
LOP. IIpenmeTtHas
KoJutekusa «buoiorus»

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

87

3oHanbHOCTH OMochepbl. OCHOBHBIE
OMOMBI CyIIIU

Ennnasg xomneknus
HOP. IIpenmeTrHas
koyutexkims «buomorus»

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

88

YcrolunBocth 6nochepsl

Enunas xonnexnus
HOP. Ilpenmernas
Komnexkuus «buoorus»

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

89

DKOJIOTHYECKHE KpU3HUChI U UX IIPUYIUHBI

Ennnag xomneknus
HOP. [IpenmetHas
KoJutekusa «buonorus»
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0

Bo3zaeiicTBue yenoBeka Ha Ouochepy

Ennnas xomnexknus
HOP. Ilpenmernas
KoJuiekus «buomorusg»

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

91

AHTpONIOTr€HHOE BO3/JICHCTBUE HA
pacTUTEIBHBIN U )KUBOTHBIN MU

Ennnas xoimeknus
LOP. IIpenmeTtHas
KoJutekusa «buoiorus»

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

92

Oxpana npupos

Ennnasg xomneknus
HOP. IlpenmerHas
koyutexkims «buomorus»

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

93

OcCHOBHbIE NPUHIUIIBI YCTOHYUBOTO
Pa3BUTHA YEJIOBEYECTBA U IIPUPOBI

Enunas xonnexnus
HOP. Ilpenmernas
Komnexkuus «buoorus»

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

94

PanmionansHOE IPUPOAOTIONH30BAHUE U
CcoXpaHeHHEe OMOJIOTHYECKOTO
pa3HooOpasus 3emiu

Ennnag xomneknus
HOP. [IpenmetHas
KoJutekusa «buonorus»
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O6061eHne 1o Teme «MUKpPO3BOTIOLUS

Enunas konnekuus
HOP. Ilpenmernas

95 - Komnexkuus «buoorus»
" €€ PE3YJIbTAThI» httQ://S:hOOl-
collection.edu.ru/collection
Ennnas xomiexnus
LOP. IIpenmeTtHas
9 O6?6H.[CHI/I€ o TeMe «MaKkpo3BOIIOLHS KOJLIEKIHs «BHONOTHY
" €€ PC3YJIbTAThI» httQ://SChOO|-
collection.edu.ru/collection
O606mienue o Teme «IIpoucxoxacHue Enunas komteknus
U Pa3BUTHE KU3HU Ha 3eMJIe». HOP. IIpenmeTrHas
JemoncTpanmu: TaOGIUIIB U CXEMBL: koyutexkims «buomorus»
«Cxewma ombita @. Pequ», «Cxema http://school-
onsiTa JI. [TacTepa 1o U3y4eH o collection.edu.ru/collection
CaMO3apoKJICHUS KU3HU», «Cxema
onsita C. Musnnepa, I'. FOpu», «3ramnbl
97 HEOPraHUYEeCKOU IBOJTIOLIUN,

«["eoxpoHOJIOTHYECcKas IIKaIa»,
«HauvanbHble 3Tarbl OpraHuyecKon
aBOTIONUN», «Cxema 00pa3oBaHus
JYKapUOT IMMyTEM CUMOHOTEHE3a»,
«CucremMa )KUBOU IPUPOJIBI»,
«Ctpoenue Bupyca», «KApoMop(o3bl
pacteHui», «<PUHUOPUTHI»,
«OIHOKIJIETOYHBIE BOJOPOCITH»,



http://school-collection.edu.ru/collection
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«MHOTOKJIETOYHBIE BOJIOPOCITH,
«Mxu», «ITanopoTHUKK,
«["omoceMeHHbIe pacTeHus», «Opranbl
LBETKOBBIX pacTeHMiI», «Cxema
Pa3BUTHS )KUBOTHOTO MUPA»,
«ApoMop(h03bI KUBOTHBIX,
«IIpocrermue»,
«KwumnregnonoroctaeIe», «IInockne
yepBu», «YneHucroHorune», «Prrobr»,
«3eMHOBOJHBIE», «[IpecMbIKaronecs»,
«IITHner», «MIIEKOIIUTAIOIIHAE,
«Pa3BUTHE )KM3HU B apXEHCKON 3pe»,
«Pa3BUTHE )KU3HU B IIPOTEPO30MCKON
ape», «Pa3BUTHE )KU3HU B NAJIE030MCKOMN
ape», «PazBuTue KU3HU B ME3030MCKOM
ape», «Pa3BUTHE )KU3HU B KATHO30MCKOMN
ape», «CoBpeMeHHas cucTeMa
OpPTaHUYECKOTO MUPa».

O6006menue o reme «IIpoucxoxaeHue

Ennnasg xomneknus
HOP. IlpenmerHas

08 koyuiexkuus «buoorus»
YeJI0BEKa — AaHTPOIOTEHE3» http://school -
collection.edu.ru/collection
O0606111eH1E IO TEME «IKOJIOTHS — Enunas xomiexnus
HayKa O B3aUMOOTHOLIEHUAX HOP. Ilpenmernas
99 OpraHu3MOB» Koyutekimsd «buosorusa»
JleMoHCTpanyu: «3arpsi3HEHHe http://school-
[IOYBBI», «lTapHUKOBBII s dexT, collection.edu.ru/collection

«Ocob60 OXpaHsieMble MPUPOJIHBIE



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

TeppuTOopuu», «MoOJeNH YIPaBIIEMOTO
MHUpa».

O600menne mo teme «OpraHU3Mbl
U cpena OOWUTAHUS» JEMOHCTPAIUH

Ennnas xomieknus
HOP. [IpenmerHas

100 1 KoJuiekuus «buonorus»
«3arpsA3HeHre aTMoc(epe», «3arpAa3HeHHUE http://school -
ruapochepr, collection.edu.ru/collection

Ennnasg xomneknus
HOP. IlpenmerHas
101 O606menne no Teme «IKOJIOTUs BUIOB 1 KOILTEKIHS «BHOIOTHs»
Y TIOIYJISALIAN» http://school-
collection.edu.ru/collection
102 HpOMe)KYTO"IHaSI aTTeCTalus.UTOroBas 1
KOHTpOJIbHAs paboTa
OBUIEE KOJIMYECTBO YACOB I10
- 102 7.5

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorwus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyomoB A.M. u apyrue; noa
penakuueii [Taceunuka B.B., Akiinoneproe obmiectBo «M3natenbpctBo «IIpocBemnienune»

* buonorus. buonoruueckue cucremst u npoueccsl, 10 knace/ Tepemos A.B., [letpocosa P.A.,
O6mecTBo ¢ orpannueHHOM 0TBeTCTBeHHOCTHI0 «MIOL] MHEMO3UNHA»

* buonorus. O6ras 6uosnorus, 10 kinace/ 3axapos B.b., Mamontos C.I'., Conun H.U.,
3axaposa E.T.; mox penakimueit 3axaposa B.b., O6miecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO
«JIPODA»; AkimonepHoe obmiectBo «M3mgarenscTBO «IIpocBemienme»

* buonorus, 11 knacc/ Aradonosa 1.b., Cusoriazos B.U., O01iecTBO ¢ orpaHnYeHHOM
0TBETCTBEHHOCTHIO «/[PODA»; AkunoHepHoe o61mecTBo «M3natenscTBo «IIpocBemmenue»

* buonorus, 11 knace/ Baxpymes A.A., EcekoB K.1O., ITyroskun A.Il., Ilyroskuna H.A.,
Pomnonosa E.N., Canbaukosa E.M., O01iecTBO ¢ orpaHIUEHHON OTBETCTBEHHOCTHIO «bamacce»

* buonorus, 11 knacc/ I[Maceunuk B.B., Kamenckuit A.A., Pyoos A.M. u apyrue; moj
penakiueit [Taceunnka B.B., AkinonepHoe obiectBo «M3narensctBo «IIpocBenieHme»

* buonorus. bruonornueckue cucremst u nporeccs, 11 kiace/ Tepemos A.B., I[lerpocosa P.A.,
OO61mecTBO ¢ orpannueHHOM 0TBeTCTBeHHOCTHIO «MOL] MHEMO3MHA »

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

1) Metoauueckue ceMUHaphl MeToan4eckas moIepiKKa yuuTeleit OHoIoruu npu
BBeIcHNH 1 peanu3aiuu 00HoBIeHHBIX PT'OC OO0 u COO (edsoo.ru) ; [Tnan
cemuHapa_buosorus - Google Tabmuript
I[NpernogaBanye €CTECTBEHHO-HAYYHBIX IPEIMETOB B YCIOBHIX OOHOBJIECHHUS COMEPKAHUS U
METO/IOB IIKOJILHOTO 00pa30BaHMS

1) IpenogaBanye €CTECTBEHHO-HAYYHBIX IPEIMETOB B YCIIOBHIX OOHOBICHHUS COIEPKAHUS U
METO/IOB IIKOJILHOTO 00pa3oBanus (€ds00.ru)

2) IpemnogaBanne eCTECTBEHHO-HAYYHBIX IIPEJMETOB B YCIOBUSAX OOHOBIICHHS COAEPKAHMS U
METOJIOB IIKOJIBHOT0 0OpasoBanus (2).pdf

MeroauduecKre HHTEPAaKTHBHBIE KEHChI OCHOBHOTO O0IIETr0 00pa30BaHus: CI0KHBIE BOIPOCHI
npenoaaBanus y4eOHbIx npeameton (buosorus)

1) IHTepakTHBHBIE METOIUYCCKUAEC MATEPHAIIBI ST METOIMUCCKON TTOIIEPKKH
o0pa3oBaTenbHbIX Opranu3aiuii (edsoo.ru)

2) HTepakTHBHBIC METOAMICCKHE MATCPHAIIBI JIJISI METOAMICCKOMN MOICPIKKA
o0pa3oBaTenbHbIX Opranu3aiuii (edsoo.ru)

BupryanbHbie 1a00paTOpHBIC U MPAKTHYECKUE PAOOTHI HA YIIyOJIEHHOM YPOBHE OCHOBHOTO
obmero oopa3oBaHus

1) BupryanbHbie 1a00paTopHbIC U MPAKTUIECKUE PabOThI HA YIITyOJICHHOM YPOBHE OCHOBHOTO
obiiero oopaszosanus (€ds00.ru)

2) NHrepakTHBHBIC BUPTYaIbHBIC Ta00PATOPHBIC U IPAKTHICCKHE paOOTHI HA YIITyOICHHOM
ypPOBHE OCHOBHOTO 00111ero 0opaszoBanus (€ds00.ru)

BupryanbHbie 1a00paTOpHBIC U IPAKTHICCKHE paOOTHI HA YIITyOJICHHOM YPOBHE CPEIHETO
obmero oopa3oBaHus



MHTEepakTUBHBIC BUPTYalIbHbIE TAOOpATOPHBIC U MPAKTHYECKHE pabOThl Ha yriTyOIeHHOM
YpOBHE OCHOBHOTO 00111er0 00pa3zoBanus (€ds00.ru)

MeToandeckre peKOMEH/IAIMH [0 OPraHU3alUH U IPOBEACHHIO OHOIOTHYECKOTO
9KCIIEPUMEHTA Ha YPOKaX OHOIOTHH

1) MeToauueckue peKOMEHIAINH [0 OPraHU3aI[MK 1 IPOBEICHUIO OHOIOTMIECKOTO
9KCIIEPUMEHTA Ha ypokax ouosoruu (edsoo.ru)

2) Meroanveckie peKOMEHIAIMH 110 OPTaHU3AIUH U TPOBEICHUIO OHOJIOTUYECKOTO
IKCTIepUMEHTa Ha ypokax ouosoruu (1).pdf

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
«MynbsTHMeIMa B 00pa3oBaHUN»
http://www.ido.edu.ru/open/multimedia
KoncTpykTop 00pa3oBaTenbHbIX CATOB
http://edu.of .ru
O6p330BaTeJ'IBHOC QJICKTPOHHOC UHTCPHCT-U3JaHUC I [IEAAaroroB
«Mcnonp3oBanre HHPOPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B

o0uiem cpeHeM 00pa30BaHUM»
http://ww.humanities.edu.ru/db/msg/80297

KOHTpOJH)HO — OLICHOYHBIC MaTCpHUaJIbI
Bapuant 1

Yacrs 1
Hpu 6bINOJIHEHUU 3A0AHUI IMOU Yacmu 6 0J1anKe omeemoe Ne 1 noo HOMEPOM 6bINOIHAEMO20 6amMU
sa0anusn (Al—A36) nocmasbme 3naK «x» 8 KAemMOUKY, HOMEDP KOMOPOI COOMEENICHEYyem Homepy
6b16paHH020 eamu omeema.

Al. CornacHo KJIETOYHOM TEOPUH KIETKH BCEX OPraHU3MOB

1) cXOaHBI IO XMMHYECKOMY COCTABY

2) OIMHAKOBBI I10 BHITIOJHAEMBIM (DYHKIUAM
3) UMEIOT PO U AAPHIIIKO

4) uMeroT 0JIMHAKOBBIE OPTAHOM I

A2. 9HI{0HJ’Ia3MaTI/I‘IeCKy}O CE€Tb MOXHO Y3HAaTh B KJICTKE 11O

1) cucreme CBA3aHHBIX MEXKJLY COOOM TMOIOCTEN C My3bIPHKAMU Ha KOHILIAX
2) MHOYXECTBY PacCIOJIOKEHHBIX B HEll rpaH

3) cucrteMe CBS3aHHBIX MEXITY COOOM Pa3BETBIEHHBIX KAHABIIER

4) MHOTOUYMCIIEHHBIM KPHCTaM Ha BHYTPEHHEN MeMOpaHe

A3. Ongna naTepdasa u Ba CIEIYIOIUX PYT 33 APYTOM JIEeNeHUs XapaKTepHBI I Ipoliecca

1) onnonoTBOpeHus
2) 1poGyeHus 3UrOTHI
3) muTo32

4) meiioza

A4. B X0/1€ IOJIOBOTO PAa3MHOXKEHUSI OPTAHU3MOB y IIOTOMKOB HaOJI0/TaeTCst

1) IIOJIHOE BOCIIPOU3BEICHUE POJUTENIBCKUX IPU3HAKOB U CBONCTB
2) NepeKOMOMHALIMS PU3HAKOB U CBOMCTB POAUTENBCKUX OPTaHU3MOB



3) COXpaHEHHUE YMCIICHHOCTH KEHCKUX 0co0ei
4) npeodIaanue YUCICHHOCTH MYKCKHX 0co0eit

AS5. Bce opranouipl KJIETKH PaciioioKeHbI B

1) [UTOILIA3ME

2) koMIutekce [onbku

3) azpe

4) SHJIOMIA3MATHYECKOM CETH

AB6. Ha miporiecc ienieHus KIETKH pacxoayeTcs sHeprus Mojiekysr AT®, KOTopbie CHHTE3UPYIOTCS B

1) npodase
2) meTadase
3) unrepdaze
4) anadasze

A7. YKaxXuTe TeHOTHUIT 0COOH, TOMO3UTOTHOH 110 JIBYM IapaM JIOMHHAHTHBIX T€HOB.

1) AaBB 2) AABbB 3) aaBB 4) AABB

A8. OnpenenuTe, KaKyr FeHETHYECKYIO 3aKOHOMEPHOCTh MILTIOCTPUPYET JaHHAas cXeMa.
P Aax Aa

F1 AA, Aa, Aa, aa

1) 3aKOH PacIIeIUICHHUS

2) NPaBUJIO €IMHOOOPa3Hs

3) 3aKOH CIIEMIEHHOTO HAC/IEI0BAHHUS

4) XPOMOCOMHYIO TEOPHIO HACIIEICTBEHHOCTH

A9. TIpoMekyTOUHBIN XapaKTep HacJaeJ0BaHUs IPU3HAKA IPOABISECTCS IPH

1) CIICTUICHUH TCHOB

2) HETIOJIHOM JOMHHHMPOBaHUH

3) HE3aBUCHUMOM PACLIEIIEHUH

4) MHOKECTBEHHOM JICHCTBUH T'€HOB

A10. IpaBuio eanHOOGpa3ust IEPBOTO TOKOJICHHUS POSIBUTCSI, €CJIM TEHOTHII OTHOTO U3 POUTENEH —
aabb, a npyroro —

1) AABb
2) AaBB
3) AABB
4) AaBb

Al1l. B xomrutekce [0bKu POUCXOIUT
1) o6paszosanue ATD
2) OKHCIIEHHE OPTaHMYECKHMX BEIIECTB
3) HaKOIIEHNE CHHTE3UPYEMBIX B KIIETKE BELIECTB
4) cunre3 MoneKkyJ Genka

A12 Hapy>XHBI# CJIOU TacTpyJbl 00pa30BaH KIETKaMU

1) skronepmsl
2) BHTOIEPMBI
3) Me30mepMBI
4) snurenns

A 13.Yuactok IHK, comepsxaniuii nHbOpMaIuio 00 OAHOMN MOIHUITSITHIHON LIEIH,



1) ren

2) KomoH

3) Tpumer

4) xpomocoma
A14. B noToMcTBe, IOTYYEHHOM OT CKpEIMBAHUS THOPHUIIOB MEPBOTO MOKOJIEHUSI, YT BEPTh 0coOei
UMEeT PEeleCCUBHBIN MPU3HAK, TPH YETBEPTH — AOMHHAHTHBIN - 3TO (OPMYITUPOBKA 3aKOHA

1)enuHOOOpa3uUs MOKOJICHUS

2) pacuieneHus NpU3HaKoB
3) HE3aBUCHMOTO PACHPEACICHUS TCHOB
4) CLICTUIEHHOT'O HACJIEOBAHUS

A15. B nporiecce (hoTOCHHTE3a TNIABHYIO POJIb UTPAOT

1) XPOMOCOMBI

2) XJIOPOILTACTHI
3) XPOMOTLIACTBI
4) JIEHKOILIACTBI

A16.B monexyiie JIHK HykineoTumoB ¢ TuMmuHOM HacuuThiBaeTcsi 10% oT 0011ero 4ncia HyKJIeOTH/IOB.
CKOJIbKO HYKJICOTHIOB C IIMTO3MHOM B 3TOM MOJIEKYJIe?

1) 10% 2) 40% 3) 80% 4) 90%

Al7. B sape omioa0TBOPEHHOM SHIIEKIETKH YKMBOTHOTO COAEPKUTCS 16" XpOMOCOM, a B Sape KICTKH
€ro KelyJKa —

1) 4 XpOMOCOMBI
2) 8 xpomocom

3) 16 xpomocom
4) 32 XpOMOCOMBI

A18. BeinajieHne yuacTka XpoOMOCOMBI, B OTJIMYUE OT MEePEKpecTa XpOMaTHJI B Meii03e, — 3T0

1) KOHBIOTAIHS
2) MyTawnus
3)peruuKarus

4) KpOCCHHTOBEP

A19. [IpusHak 6ecnonoro pa3MHOKEHHS! KUBOTHBIX —

1) Pa3BHUTHE 3aPOABIIIA U3 3UTOTHI

2) pa3BUTHE 0COOU M3 COMaTUYECKHX KIIETOK

3) HOSIBJICHHE TIOTOMCTBA C YJIBOCHHBIM HA0OPOM XPOMOCOM

4) HOSIBJICHHE TIOTOMCTBA C YMEHBIIIEHHBIM BJIBO€ HAOOPOM XPOMOCOM

AZ20. TubpuaHbie 0COOM MO CBOCH I'€HETUYECKOW MPUPOAE PA3HOPOAHBI M 00pa3ylOT raMeThl Pa3HOIro
COpTa, MO3TOMY MX Ha3bIBAIOT

1) reTepO3UTrOTHBIMU
2) TOMO3HIOTHBIMH
3) peLecCUBHBIMU

4) JOMHUHAHTHBIMH

A21. KakoBo paclierjicHHe 110 I'€HOTHIy B IMOTOMCTBE OT CKpEIIMBAHHS OCOOCH MOPCKHX CBHHOK C
BOJIHUCTOM IIepCThio Aa x Aa?

1)1
2)3
31
4)1

RPN PR R
e



A 22.CBOICTBO OpraHM3MOB MPHOOpETaTh HOBBIE IPU3HAKH — 3TO

1) HACJIEJICTBEHHOCTb
2) pa3MHOXEHHE

3) pasBuTHE

4) M3MCHUYHMBOCTD

A23. OnHo¥t 1 TOM K€ aMHHOKHCIIOTE CO0TBeTCTBYET aHTHKOI0H AAID Ha TPHK u tpuriier na JJHK —

1) AAT 2) TIIY 3) Iy 4) VVII
A24. b npodaze MUTO3a HE IPOUCXOIUT

1) PacTBOPEHHS ANEPHOI 06ONOUKH

2) (OpMHMpPOBAaHKS BEPETEHA JIEICHHS

3) ynsoenust JJTHK

4) PAcTBOPEHHS SIPHITIEK

A25. Bonbmyto poss B Onocunrese Oenka urpaetr TPHK, xoropas

1) CITy’)KMT MaTpHIIEH Ul CUHTE3a OelKa

2) CITy’)KUT MECTOM JIJIsi COOPKH MTOJTUHETITHTHOH [IEITH

3) NepEeHOCUT UHGPOPMAIIHIO U3 AIpa K pudocoMam

4) JI0CTaBJIAe€T AMUHOKHUCIIOTHI K pubocoMam

A26. daxTop cpepl, BEI3BIBAIOMINI TEHOTHITNYECKYI0 H3MEHYHBOCTh, — ITO
1) KOPOTKOBOJTHOBBIE YIbTPAa(UOIETOBBIC JTy4H

2) JUTHHHOBOJTHOBBIC YJIbTPa(HOJICTOBBIC JTyUH

3) YKCyCHasi KHCIIOTa

4) MypaBbHHAs KHCIIOTA

AZ27. Tlpouecc paciierieHus OMOMOJUMEPOB 10 MOHOMEPOB C BBIACIICHHEM HEOOJIBIIOT0 KOJUYECTBA
SHEPTUU B BHJIC TEILIa XapaKTepeH s

1) HOATOTOBUTENBLHOTO 3TAIa SHEPTeTUUECKOro 0OMeHa
2) 0ECKUCIIOPOTHOrO 3TaNa S3HEPreTUIECKOro 0OMeHa
3) KHCIJIOPOIHOTO 3Tara YHEPreTHIecKoro ooMeHa

4) nporecca OpoKEHHUs

A28.Yem 00BSICHUTD IIOCTOSIHCTBO YHCIIa XPOMOCOM Y 0co0el 0HOro BUaa?

1) JUIJIOUAHOCTBIO OPTaHU3MOB

2) IIPOLIECCOM JAEJICHUS KIIETOK

3) rarjoUuIHOCTHIO OPraHU3MOB

4) IIpolieccaMy OIUIOAOTBOPEHUS U Mero3a

A?29. IIpuMep MOJOBOr0 Pa3MHOKCHHS

1) IIapTEHOTECHE3

2) I0YKOBAaHKE

3) Cropoo0pa3zoBaHue
4) perenepanus

A30. PacxoxeHre XpoMaTu/l K IMOJFOCaM KIETKU IPOUCXOTUT B

1) aHagaze
2) tenodase
3) npodase
4) meTtadaze

A31. KileTk¢ )KUBOTHBIX B OTJIMYUE OT KJIIETOK PACTCHUN HE MMEIOT

1) KJIETOYHON MEMOPAHBI U [IUTOTLIA3MBI
2) MHUTOXOH/IPHIi U pHOOCOM
3) 0(pOPMIIEHHOTO S/Ipa U SAAPHIIIKA



4) MIJIACTHU/I, BaKyOJIel C KIIETOYHBIM COKOM

A32. 'eHeanornuecKiii METO UCTIONB3YET HayKa

1) mopdostorus
2) OHOXUMHUSI

3) reHeTHKa

4) SMOPHOJIOTHSI

A33.00MeH BelecTB MeXTy KIETKOW U OKPYKaIOIIEH cpeioil perynmpyercs

1) nnasmaruyeckoit MeMGpaHoi
2) SHIOIIA3MATHYECKOM CETBIO
3) anepHOit 06010UKOl

4) LUTOILIa3MOM

A34. Kakuie BBl raMeT 00pa3yroTcs y opranusma ¢ reHotunom AaBb npu He3aBUCHMOM HaClieIOBAaHUH
T€HOB?

1) AB, ab

2) Aa, Bb

3) AB, Ab, aB, ab
4) AA, Bb, Aa, BB

A35. XiopomacTsl UTPaloT BaXKHYIO POJIb B )KU3HU OOJIBIIMHCTBA

1) Gakrepuii

2) 0eCO3BOHOYHBIX KMBOTHBIX
3) IUTATIOYHBIX TPUOOB
4) pacTeHuit

A36. B ocHOBe, kKakol (yHKIIHH OEIIKa JISKUT CIIOCOOHOCTh X MOJIEKYJI H3MEHSATH CBOIO CTPYKTYpPY?

1) snepretuueckoi
2) uHpOPMALMOHHOMN
3) cokparuTenbHON
4) 3anacarormei

Yacrs 2

Omeemom k 3adanusam Imou uacmu (Bl—B8) seasemcsa nocnedosamenvnocmv Oyke uiu
yugp. Bnumume omeemst cHauana 6 mekcm padomesl, a 3amem nepeHecume uUx 6 OIAHK
omeemoe N 1 cnpasa om nomepa coomeemcmeylujezo 3a0aHUA, HAYUHAA C NeEPBOil
K1emouKku, 0e3 npobenose u Kaxux-aubo cumeonos. Kaxcoyw wyugpy unu oyxkey nuwiume ¢
OmOenbHOll K1emouKe 6 COOMEEMCmMEUU ¢ NPUBCOEHHBIMU OOpa3yamu.

B 3a0anuax Bl—B3 evibepume mpu eepuvix omeema u3 wecmu. 3anuwiume uu@pol,
coomeemcmeywujue GulOPDAHHBIM Omeemam, 6 madaAuyy, a 3amem HOAYUUBUIYIOCA
nociedoosamenbHoCcms Yudp nepenecume 6 6aank omeemos Ne 1 6e3 npobenos u kakux-1u6o
00NOIHUMENbHBIX CUMBOJIO8.

B1. Kakue nporecchl )KU3HEACATEIBHOCTH TPOUCXOIAT B AAPE KICTKH?

1) o6pasoBanue BepeTeHA CTIEHUS
2) hopMHUpOBaAHKE JTU30COM
3) yasoenue monexyn JJHK



4) cunres monexya nPHK
5) 06pasoBanne MUTOXOHIPUI
6) popmupoBanue cyobeaUHNUI pUGOCOM

OrTBer:

B2. Kakue o0mue cBOHWCTBa XapaKTEPHBI JJIT MUTOXOHAPHI U XJIOPOTIIIACTOB?

1) He nensaTcs B TeUEHHE KU3HU KIETKH

2) UMEIOT COOCTBEHHBIN F€HETHIECKUH MaTepHall

3) ABIAIOTCA OJHOMEMOPAHHBIMU

4) comepxaT GPEPMEHTBI OKUCITUTENLHOTO (OCHOPHINPOBAHUS
5) nmerot nBoliHyI0 MEMOpaHy

6) yuactByror B cuntese AT®

OrTBer:
B3. YcranoBuTe m0OCI€I0BaTEILHOCTD 3TAIIOB SMOPHOreHe3a Y JIAHIICTHHUKA.

1) BusumMBaHMe IPYIIBI KIETOK BHYTPb OJACTYIIbI
2) GopMHPOBaHKE TPETHETO CIION 3aPOIBILIA

3) nosBIEHNE SKTOAEPMBI M SHTOAEPMBI

4) 06pasoBaHue CUCTEM OPTaHOB

OrTBer:

B 3adaHusx BA—B6 k kaxdomy anemeHmy nepeozo cmonabya nodbepume coomeemcmeyrowjuii 3nemeHm eémopoz0 u 3anuwiume 6
mabnuyy eblbpaHHbIe Yugpel N00 coomeemcmayrowuMu 6yKeamu, a 3amem rnosay4uswyroca nocaedosamesnbHocCmMe yugpp
nepeHecume 8 6aaHKk omeemos M 1 6e3 npobenos u Kakux-nu6o AonoaHUMeENbHbIX CUME0108.

B4. YcTaHOBHUTE COOTBETCTBUE MEXKITY IIPOIIECCOM, ITPOTEKAIOIINM B KJIETKE, 1 OPTaHOUIOM, B KOTOPOM
OH MPOUCXOIUT.

IMPOLECC OPI'AHON/

A)BOCCTaHOBJ’ICHHe YTJICKHUCIIOrO Ira3a

0 TIIFOKO3bI 1)muroxoHapus
bB) cunre3 AT® B mporiecce IpIXaHus 2) XJI0pOILIacT
B) nepBu4HBIN CHHTE3 OPraHUYECKUX

BEIIECTB

I') mpeBpariieHre CBETOBOM SHEPTHH
B XUMHUYECKYIO
J1) pacliernieHne OpraHMYecKUX BELICCTB
JI0 YIJIEKHUCIIOTO I'a3a U BOJBI
OtBer: A b B r J1

BS5. YcranoBute COOTBETCTBHE MEXIY CTPOCHHEM, (PYHKIINEH OPTaHOHUI0OB U UX BUJOM.

CTPOEHUE U ®YHKINN OPTAHOU/JIBI
A) conmepxaT rpaHbl 1) MuTOXOHIPUH
B) comepkar KpHCTHI 2) XJIOpOILIACTHI

B) ywactBytor B 006pa3oBanun KuCI0poaa
I') obecrnieunBarOT OKUCICHHE OPraHUYECKUX
BEILICCTB

IT) coneprkat 3enEHbII MUTMEHT
Ortger: A b B r pl|




B6. YcranoBuTe COOTBETCTBHE MEKIY MPU3HAKOM M OPTaHOUJOM PACTUTENHHON KIETKH, ISl KOTOPOTO OHA
XapakTepHa.

[NPU3HAK OPI'’AHOU /[
A) HakamMBaeT BOAY 1) Bakyoub
B) conepxut konbieByto JITHK 2) xyopormact

B) oOecrneurBaeT CHHTE3 OPraHUUECKUX
BEIIECTB U3 HEOPTaHUIECKHIX
I') COepKUT KIIETOUHBII COK
JI) TOTrJIoIIaeT SHEPTHIO COJTHEYHOTO CBETA
E) cunresupyert Mojexynsl ATD

B 3a0anusx B7 u B8 ycmanosume npaguibHylo RnOC1€008amenbHOCHb OUOI0ZUYECKUX
npoyeccos, AgaeHuill, npAKMUYecKux oelcmeuil. 3anuuwiume ¢ madauyy coomeemcmeyrujue
um yugpel, a zamem RNOAYUUBUIYIOCA NOCNE008AMENbHOCMb UUPP nepeHecume 6 ONAHK
omeemoe Ne 1 6e3 npodenoe u Kakux-1uo6o 0ONOJIHUMETbHBIX CUMBOI06.

B7. Kakumu cBoiicTBamMu XapakTepu3yeTcs MOIu(pHUKAIIUOHHAS U3MEHUUBOCTh ?

1) umeer maccoBbIii XapakTep

2) UMeeT UHMBUTYTTbHBIH XapakTep

3) He Hacnenyercs

4) nacnenyercs

5) orpanuuena HopMoi peaky

6) pasMax U3MEHYHBOCTU HE HMEET TIPEJIETIOB

OrTBer:

B8.YcranoBute nocnenoBaTebHOCTh MPOIIECCOB AIMOPUOHAILHOTO Pa3BUTHS MIO3BOHOYHBIX KUBOTHBIX.

1) o6pa3oBanue 61acCTOMEPOB B POIIECCE APOOIEHHS 3UTOTHI
2) 3aKajika 3a4aTOYHBIX OPTaHOB 3aPOJIbIIIa

3) ciusHue AHLEKIETKH M CIIEPMATO3011a

4) pa3BuTHE HEPBHOM IIACTUHKH

5) popmupoBanue qByX 3apOBILEBBIX JITUCTKOB

OTBeT:

Yacts 3

Adna 3anucu omeemoe Ha 3adaHust amoii uacmu (Cl—C6) ucnonesyiime 6nankx
omeemoe Ne 2. Banuwume cnauana Homep 3adaHnust (Cl, C2 u m.o0.), 3amem omeem
K Hemy. Ha 3adanue Cl daiime kpamkuii ce0600HbLiL omeem, a Ha 3adaHust C2—C6
— nonneslii paszeéprymeuliic omeem. Omeemest 3anucsleaiime uémko u pasbopuueo.
C1.Kaxkoe aeneHue mMeiio3a cX0HO ¢ MUTO30M? OOBCHUTE, B YEM OHO BHIPAXKAETCA U K KAKOMY HAOOpy
XpPOMOCOM B KJIETKE IIPUBOJIHUT.
Cc2.
1. Crpoenune MOJIEKYIIBI KAKOTO MOHOMEpPA M300paXKEeHO Ha NPEICTABIEHHOM cxeme?

2. Yro o6o3HaueHo OykBamu A, b, B?
HazoBuTe BHibI OHOIIOJIMMEPOB, B COCTaB KOTOPBIX BXOJUT JaHHBIH MOHOMED




C3.HaiinuTe omuOKy B MPUBEIEHHOM TEKCTE, HCIIPABBTE UX. Y KAXKHUTE HOMEpa MPEUI0KEHHH, B
KOTOPBIX CJIeNIaHbI OIUOKH, OOBSICHUTE HX.

1. Bonbiioe 3HaYeHUE B CTPOCHUH U JKU3HEAEATEILHOCTA OPraHU3MOB HMEIOT OeNKU. 2. DTO
OMOIIOIMMEPBI, MOHOMEPAMHU KOTOPBIX SIBJISIOTCS a30THCThIC OCHOBaHUs. 3. besku BXOIAT B coCTaB
u1a3MaTH4eckoii MeMOpaHbl. 4. MHorue OeIKH BBITTOJHSIOT B KJIeTKe (epMeHTaTHBHYO pyHKIHIO. 5. B
MoOJIeKyIax Oelka 3amuQpoBaHa HacleACTBEHHAs HHPopMaIHs 0 MpU3HAKaxX opraHusma. 6. Monexyst
oenxa u TPHK BxozsT B coctaB pubocom.

C4. B nporuecce tpancisiiuu yaactsoBano 30 monexyst TPHK. Onpenenure 4ucio aMUHOKHCIIOT,
BXOJISIIUX B COCTAB CHHTE3UPYEMOT0 OeNKa, a TAKXKe YHCIIO TPUILUIETOB U HYKJICOTHUIOB B TeHE, KOTOPBII
KOJHUPYET 3TOT OCIOK.

CS.PaCKpOfITe MCXaHHU3MBbI, 06CCH€‘lI/IBaIOH_II/Ie IIOCTOAHCTBO YHCJIa U (bOpMBI XPpOMOCOM BO BCCX KJICTKax
OpPraHu3mMoOB U3 IIOKOJICHUSA B ITOKOJICHHE?

C6. V uenoBeka uMmeroTcs 4dethipe ¢enoruna mo rpymmam kposu: [(0), 11(A), 1HI(B), IV(AB). I'en,
OIPEICISAIONINI TPYIITy KPOBH, MMeeT Tpu ayutens: 17, 1B, i°, npuuem amens i° sBIseTCS periecCHBHOM
1o oTHomieHuo K amwtensam 14 u 1. Pomurenu mmeror Il (rereposurora) u |1l (romo3urora) rpymibt
KkpoBH. Omnpe/esnTe TeHOTHITBI TPYIII KPOBH POIUTENEH. YKaKHUTE BO3MOKHBIC T€HOTHITBI U (DEHOTHIIBI
(momep) rtpymmel kpoBu gereit. CocraBbTe cXxeMy pemieHHs 3amadd. OrmpenenuTe BEpPOSTHOCTD
HacJeIOBaHUS Y AeTeH || rpyImbl KpoBH.
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