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MNOSACHUTEJIBHAS 3AITMCKA

[Mporpamma mo yueOHOMY mnpeamery "buonorus" (mamee - OWOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanusi pazpaboraHa Ha ocHoBe DenepanbHOro 3aKoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit @eneparuny, ®I'OC COO, Konuenmuu mpenogaBaHusi y4eOHOTO
npeamera «buonorus»  OCHOBHBIX HOJIOXKEHUH (eepanbHOi paboyueit mporpaMMbl BOCTIUTAHHSL.

VYuebnblii npeamer «buonorus» yrimyonénnoro ypoBHs m3ydeHus (10-11 kmaccer) sBiseTcs
OHUM U3 KOMIIOHEHTOB TmpenMeTHON obOnactu «EctecTBeHHO-HayuHble mpeamers». CoriacHo
nonoxxeHusM ®I'OC COO npoduibHble yueOHbIE MPEAMETHI, U3ydaeMble Ha YriayOlIEHHOM YpPOBHE,
SBJITFOTCSL  criocoO0oM  muddepeHnnanuu oO0y4eHHsT Ha ypPOBHE CPEIHEro O0O0Imero o0pa3oBaHUS H
MpU3BaHbl O0ECIEYUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIMM, CpPEAHUM OOIIMM, CpPEIHUM
npo(hecCHOHATBFHBIM U BBICHIMM 00pa3zoBaHHeM. B TO jxe BpeMsi KaXAbIi U3 3TUX y4eOHBIX MPEIMETOB
JOJDKEH OBITh OPHEHTHPOBAH HA IPHOPUTETHOE pEIIeHHEe OO0pa30BATENBHBIX, BOCHHUTATEIBHBIX H
Pa3BUBAIONINX 33Ja4, CBA3aHHBIX C MPOQOpHEHTANEH 00yJaroIuXcs U CTUMYIUPOBAHNEM MHTEpeca K
KOHKPETHOM 00JIaCTU HAy4YHOTO 3HAHMs, CBS3aHHOTO C OHWOJIOTHEW, MEIUIIMHOW, JKOJIOTHEH,
TICUXOJIOTUEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHoMy mnpeamery "buosorus" naér npeiactaBieHHEe O LENMM U 3ajadax
nu3ydyeHus ydeOHoro npeamera «buonorus» Ha yriyOn€HHOM YpOBHE, ONpENeNseT 00s3aTesIbHOE
(MHBapMaHTHOE) TIPEIMETHOE COJEp)KaHWEe, €ro CTPYKTYpHpPOBaHHWE TII0 pas3ieilaM U TeMa,
pacmpeziefieHue Mo KijaccaM, PeKOMEHAYET MOCIe0BAaTENIbHOCTh M3y4eHHs y4eOHOro marepuana ¢
YUETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKA y4eOHOTO IpoIliecca, BO3PACTHBIX
ocobeHHocTell oOyyatomuxcsa. B mporpamme mo Onosiornu peann3oBaH MPUHIUI MPEEMCTBEHHOCTHU C
M3y4eHueM OHMOJIOTUHM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHus, 01arojaps 4emMy MpoCMaTpUBACTCS
HANpPaBJICHHOCTh Ha TMOCIEAYIOIee pa3BUTHE OWOJIOTUYECKAX 3HAHWH, OPHEHTHPOBAHHBIX Ha
(dhopMHUpOBaHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, SKOJIOTMUECKOTO MBILIUICHUS, MPEACTaBICHUI
0 3J0pOBOM 00pa3e KM3HU, HAa BOCIUTaHHe OEpeKHOTO OTHOLICHHS K OKpYXKaIOUIel MpUpOAHOH cpelie.
B mporpamme mo Ouosiornu Takke IMOKa3aHbl BO3MOXKHOCTH ydeOHoOro mnpeamera «buonorus» B
peamuzanuu  TpeboBaruiit. PI'OC COO K TIAHHPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM |
MpeIMETHBIM pe3yabTaTaM O0y4eHHUs U B (HOPMHPOBAHMHM OCHOBHBIX BHUJOB Y4e€OHO-TIO3HABATEIHHOM
JESTETHPHOCTH O0Y4aIoNUXCsl MO0 OCBOCHUIO COJIEp)KaHMsI OMOJIOTHYECKOTO OOpa3oBaHMsI HA YPOBHE
cpenHero oOmiero oopazoBaHusl.

VYueOHplii npeamer «buonorus»» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aBepllaeT
Oouosnoruuyeckoe oOpa3oBaHUE B IIKOJE M OPHUEHTUPOBAH Ha pacUIMpeHue M YriayOieHue 3HaHWM
oOyuarouuxcs 0 >KMBOM MPUPOJAE, OCHOBAX MOJIEKYJIPHON U KIETOYHOW OMOIOTHH, IMOPHOJIOTUU U
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U 3KOJIOTHH.

N3yuenue yuebGHoOro mnpeamera «buonorus» Ha yriiyOJ€HHOM YpPOBHE OpPUEHTHPOBAHO Ha
MOATOTOBKY OOy4arolmuXxcs K MOCIEAYIOIIEMY MOJIyYEeHUI0 OMOJIOTUYECKOTOo O0pa3oBaHUS B By3ax M
OpraHmM3alusax cpenHero mnpodeccruoHaibHOro obOpa3oBaHus. OCHOBY €ro COJEp)KaHHS COCTaBISIET
cucTeMa OMOJIOTMYECKUX 3HAHWM, TMOJIYYEHHBIX MPU H3YYCHHUU OOYYArOIIMMHCS COOTBETCTBYIOIIUX
CHUCTEeMAaTUYECKUX pa3JIeioB OMOJIOTUM Ha YPOBHE OCHOBHOTrO o0rmiero oopasoBanus, B 10—11 kmaccax
9TH 3HAHMSI TIONYYaloT pa3BUTHE. Tak, paclIupeHsl U yriayOneHbl OMONIOTHYeCKUe 3HaHUSI O PACTCHUSX,
KUBOTHBIX, TIpubax, OakTepusx, OpPraHu3Me 4YeloBeKa, OOLUX 3aKOHOMEPHOCTSIX >KU3HU,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJIOTNYECKHE CBEIEHUS MPUKIIAJHOTO U MOMCKOBOTO XapakTepa, KOTOphIe
MOKHO HCHOJb30BaTh KaK OPHUEHTUPHI Ul IMOCIenyrolero Beibopa mnpodeccun. Bo3moxkHa Taroke
MHTErpanus OMOJIOrMYECKUX 3HAHUN ¢ COOTBETCTBYIOIIMMHU 3HAHUSAMH, MOTYYEHHBIMU O0YYarOIMMHCS
MIpH U3y4eHUH (PU3UKU, XUMUU, Teorpaduu 1 MaTeMaTHKH.

CrpykTypa nporpammsl 1o yueOHOMY npeaMeTy "buosnorus” orpaxaer CUCTEMHO-YpPOBHEBBIN U
HBOJIIOLMOHHBIA MOAXOABl K u3ydyeHMIO Ouonornu. CorjacHo MM, H3y4yaloTCs CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE Ui JKUBBIX CHCTEM pPAa3HOTO YpPOBHS OpraHW3allid, 3BOJIOLHU
OpPraHM4ecKoro MHupa Ha 3emJjie, COXpaHEHHsI OMOJOrMYecKOro pasHooOpasus miaHersl. Tak, B 10
KJlacce M3Y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH Ouosoruu, sMOpHONOTHH M OHOJIOTUH
pa3BUTHS, TEHETUKU U CEJIEKIHH, OMOTEXHOJOTMHM W CHUHTETUYECKOH OHOJIOTHM, aKTyaIu3HUpPYHOTCS



3HaHHUS OOydaromuxcs 1Mo OOTaHWKE, 300JI0TMH, aHAaTOMHH, (U3MOJOTHH dYenoBeka. B 11 kmacce
M3yYaloTCsl SBOJIIOLIMOHHOE YYeHHE, OCHOBBI 3KOJIOTHUHU U yueHHe 0 Ouocdepe.

Y4eOHbIil mpeamer «bronorusy npu3BaH 00eCIeYnTh OCBOSHUE 00YIAIONIMMUCT OHOJIOTTIeCKUX
TEOPUI W 3aKOHOB, HJEH, NMPUHLMIOB M TPABWI, JEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTHHBI MHpPA, 3HAHUH O CTPOCHHMH, MHOTOOOPa3HMH U OCOOCHHOCTSX KIIETKH, OpraHu3Ma,
MOTYJISIUN, OWOIIEHO3a, OSKOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTHKCHHAX, COBPEMEHHBIX
WCCIICIOBAaHUSAX B OWOJIOTHH, NPUKIATHBIX AaCHEeKTax OHOJOTHYECKMX 3HaHWi. Jlns pa3ButHs u
MOJJIEp)KaHusl HMHTepeca OOydamoluxcss K OHOJIOTMM Hapsaly CO 3HAuuTEeNbHBIM 00BbEMOM
TEOPETHUYECKOTO MaTepHajia B COJACPKaHUHU MPOTPAMMEBI 10 OHOJIOTUU TPETYCMOTPEHO 3HAKOMCTBO C
UCTOpPHEH CTAaHOBJICHUS W PAa3BUTHA TOW WM MHOM 00acTh OMOJIOTHMH, BKIJIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEUIITHX OMOJOTHUECKUX M SKOJIOTUIECKUX MTPOOIIEM.

Lemp wm3ydenuss ydeOHoro mnpeamera «buomorus» Ha yriayOn€HHOM YypOBHE — OBIIQJICHUE
00yJaromUMUCs 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHW3alyy >KUBBIX CHCTEM pa3HOTO
paHra ¥ mpuoOpeTeHNe YMEHHI HCIIOB30BaTh 3TH 3HAHHUA B (POPMUPOBAHUH MHTEpECa K OMPEAeIEHHON
obnactu mpoecCHOHATBHON NEATENbHOCTH, CBS3aHHOW C OHOJOrMel, Win K BbIOOpPY Yy4ueOHOTO
3aBEJICHUS ISl TIPOJIOJKEHHS OMOJIOTHIECKOTO 00pa30BaHMsI.

JlocTiokeHne meian wu3ydeHus ydeOHoro mpeamera «buosorus» Ha yriryOJn€HHOM YpOBHE
o0ecrieuynBaeTCsl peIICHUEM CIIEIYIONUX 3a7ay:

OCBOEHHE OOYYAIONIMMHCS CHCTEMBI OWOJIOTHYECKUX 3HAHHA: 00 OCHOBHBIX OHMOJIOTHYECKHX
TEOpHUsX, KOHIENIHUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX ¥ TMpaBWIaX, COCTaBISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAyJYHYIO KapTHHY MHpa; O CTPOSHHH, MHOTOOOpa3uu M OCOOEHHOCTSIX
OMOJIOTMUECKNX cHUCcTeM (KJIEeTKa, OpraHu3M, TMOMyJsuus, BHUJI, OWOreomeHo3, Ouocdepa); o
BBIJIAFOIIUXCSI OTKPBITHSX ¥ COBPEMEHHBIX UCCIICIOBAHUSIX B OHOJIOTHH;

O3HaKOMJIEHHE OOYyYaroIIMXCs C METOJAaMM IMO3HAHMS KUBOM MPHUPOJBI: HCCIEA0BATEIHCKUMU
MEeTOJIlaMU OMOJIOTHYECKUX HAyK (MOJICKYJISPHOW M KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH M OHUOJIOTHH
pa3BUTHS, TEHETHKU W CEJEeKIUH, OMOTEXHOJOTMM M CHHTETUYECKOW OMOJIOrMH, IMaJe€OHTOJIOTHUH,
9KOJIOTMH); METOJJaMHU CaMOCTOSITENTLHOTO MPOBEIEHUSI OMOIOTHUECKUX HCCIIeI0BaHUi B 1a00opaTopuu U
B npupojie (HabItoieHne, U3MEPEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJIeHUE OOYYalOIMMHUCA YMEHHUSMHU: CaAMOCTOSITEIbHO HAaXOJUTh, AHAJIU3UPOBATH U
UCII0JIb30BaTh OHOJOTHMYECKYI0 HWH(GOPMALMIO; IOJIb30BATbCA OHOJOTHYECKOW TEPMUHOJIOTHEH U
CUMBOJIUKON; YCTaHABJIMUBATh CBA3b MEXKAY Pa3BUTHEM OHMOJIOTMHM M COIMAIBHO-PKOHOMUYECKUMH U
HKOJIOTHYECKUMHU MpoOJeMaMH YeJOBEYECTBA; OILICHHWBATh IIOCIEJICTBUS CBOEH JAEATEIBbHOCTU IIO
OTHOIICHUIO K OKPY)KaIoIlel MPUPOAHON cpelie, COOCTBEHHOMY 3[I0POBBIO U 3/I0POBBIO OKPYXKAIOLIUX
JoJieil; 000CHOBBIBaTh U COOMIONATH MEpPhl MPOPHUIAKTUKM HMH(EKIMOHHBIX 3a00JeBaHUil, MpaBuiIa
MOBEACHUA B TMpUpoAe U olecrieueHuss OE30MACHOCTH COOCTBEHHON JKU3HENESATEIbHOCTH B
Ype3BhIYANHBIX CUTYAlUSIX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh COBPEMEHHBIE
Hay4YHbIE OTKPBITUS B 001acTU OMOJIOTHH;

pazBuTHE Yy OOY4YalOUIMXCA HMHTEJUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B TMpoIecce
3HAKOMCTBA C BBIJAIOLUIUMUCS OTKPHITUSIMH U COBPEMEHHBIMH UCCIIEJJOBaHUSIMH B OHOJIOTHUH,
peliaeMbpIMu €10 [poOlieMaMu, METOJOJIOTHEH  OMOJIOTMYECKOTO0  HMCCIEAOBAaHUSA, MPOBEICHUS
AKCIEPUMEHTAJIbHBIX UCCIIEOBAHUM, pEIIeHNUs OMOIOTUYECKUX 3a/1a4, MOJICTTUPOBAHUS OUOJIOTHYECKIX
00BEKTOB U MPOLECCOB;

BOCIIUTaHHE Yy OOYYarOMMXCS IEHHOCTHOTO OTHOIIEHHS K >KUBOM MpHUpOAE B IEIOM U K
OTIIENbHBIM €€ 00bEeKTaM U SIBIEHUSAM; (GOPMHUPOBAHUE IKOJIOTUYECKOW, T€HETUYECKOW T'PaMOTHOCTH,
oO11eil KyIbTypbl TOBEACHUS B IPUPO/IC; MHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTreHue OOy4YaAIONIMMUCS KOMIIETEHTHOCTH B pallOHAJIbHOM MPHPOIOTIOIB30BAHUT
(coOmroneHne mpaBuil MOBEACHUS B TPUPOJE, OXPaHbI BHIOB, dKOCHUCTEM, OHOchephl), COXpaHEHHH
COOCTBEHHOTO 3/IOpPOBbsI U 3[0POBbS OKPYXKAIOUIMX JItoJe (coOmoaeHus Mep NpoPHUIaKTHKH
3a0osieBaHMii, obecrieueHre O€30MacCHOCTH JKM3HEACATEIHbHOCTH B UPE3BBIUAHHBIX CHTYaIUSIX
MIPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS OMOJOTUYECKUX 3HAHUNA U YMEHUI
B MMOBCE/THEBHOM JKU3HH,



CO3/laHME  YCIOBHH  JJIsI  OCO3HAaHHOTO  BBIOOpa  OOyJarOIUMHUCA  MHIUBUAYaJIbHOU
o0pa3oBaTeNbHOW  TPAEKTOPHH, CHOCOOCTBYIOIIEH ~ TOCHEayomeMy  NpoQecCHOHATbHOMY
CaMOOTIPE/ICIIEHUIO, B COOTBETCTBHHU C MHIAMBH/IyaIbHBIMA HHTEPECAMHU U MMOTPEOHOCTSMU PErHoHa.

OOmiee 4yMca0 4acoB, OTBEIACHHBIX HA M3y4eHHUE OMOJIOTMM HA YIIIyOJCHHOM YPOBHE CpEIIHEro
obmiero obpazoBanusi, cocrapiser 204 gaca: B 10 xmacce — 102 yaca (3 gaca B Hegento), B 11 kimacce —
102 gaca (3 vaca B HEZIEIO).

OT0op OpraHM3aIMOHHBIX (OPM, METOJIOB M CPEIACTB OOYYeHHUS OMOJOTMH OCYIIECTBISETCS C
yu€ToM crneuu(uKd €ero CoAep)KaHus W HANpaBIIEHHOCTH Ha TPOJODKEHHE OHOJIOTHYECKOTO
00pa3oBaHuUs B OPraHU3ALHUAX CPETHETO MPO(HECCHOHAIFHOTO U BBICIIEr0 00pa30BaHHUS.

OOsi3aTeNnbHBIM  yCJIOBHEM TIpU OOy4eHUH OHOJIOTMM Ha YrIyOJ€HHOM YpOBHE SIBIISETCS
npoBeAeHNE JTa0OpaTOPHBIX W MpaKTHYecKux pabor. Tarxke ydacTre oOydaromuxcsi B BBIIOJHEHUH
MPOEKTHBIX M y4eOHO-HCCIIEOBATENBCKAX Pa0OT, TEeMaTHKa KOTOPBIX OIPENENseTCs] yIUTeNeM Ha
OCHOBE MMEIOIINXCS MAaTePUATbHO-TEXHUIECKUX PECYPCOB H MECTHBIX PUPOJIHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue NPOrpaMMbl, BBIJCIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY IOCYAAPCTBEHHOU
uroroBou arrecranuu (['MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHass Ouojiorusi — KOMIUIEKCHas Hayka. KpaTkas uCTOpusi pa3BUTHUS OHOJIOTHUM.
Buosornyeckne Hayku W m3ydaemble UMHU TpoOieMbl. DyHIaMEHTaNbHbBIE, MPHUKIAAHbIE W MOUCKOBBIC
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OuoJIOTUH B (QOPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpA.
IIpodeccun, csizanHple ¢ Onosnorueil. 3HaueHue OMOJIOTMM B MPAKTHYECKOW AEATEIbHOCTU 4YeJIOBEKa:
MEUIINHE, CEIbCKOM X035HCTBE, IPOMBIIIJIEHHOCTH, OXPaHEe MPUPOJIBI.

JdeMoHcTpauuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. HapBun, Y. lapseii, I.
Mennens, B. . Bepnanckuii, U. II. TlaBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodeen-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJIOTHH C JPYTUMHU HayKaMu», «CrucreMa OMOJIOTHYECKUX HAYK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

XKusble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOICTBa JKUBBIX CHUCTEM: €AUHCTBO
XMMHMUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTh, CIOXKHOCTb U YHMOPSJIOYEHHOCTb CTPYKTYpBI,
OTKPBITOCTh, CAMOOPraHHU3alUs, CAMOBOCIPOU3BEIECHUE, PpPA3APAKUMOCTb, H3MEHYUBOCTb, pOCT U
pa3BUTHE.

YpoBHM OpraHu3aiuy >KUBBIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAaHEBbIA, OPTaHU3MEHHBIM,
MOMYJISIIMOHHO-BUIOBOM,  3KOCHCTeMHBIM  (OMoreoreHoTHYECKUi),  Ouochepusiii.  IIporeccsr,
MIPOUCXOJISIINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKU KUBOTO. JKU3Hb Kak (hopMa CyliecTBOBaHUS
Marepuun. Hayku, nzydaromnye >kMBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpPraHu3aluu.

W3ydyenne KuBbIX cucTteM. Meroasl Ouosnoruueckoid Hayku. HaOmionenue, wu3MepeHue,
9KCIIEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTue O 3aBUCHMON M HE3aBUCUMOUN INEPEMEHHOU.
[TnanupoBanue sxcnepumenta. [locranoBka u nposepka rumnote3. Hynesas runoresa. [lonstue BiGopku
u eé poctoBepHOCThb. PazOpoc B Ouonormyeckux aaHHbIX. OneHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [[pUunHbI UCKaXKEHUs pe3ysIbTaTOB 3KcniepuMeHTa. [loHsaTHE cTaTHCTHYECKOTO TeCTa.

JdeMoHcTpanun

Tabmumpel u cxembl: «OCHOBHBIE TMpPHU3HAKU JKU3HW», «buonornueckue cucrteMbl», «CBoiicTBa
KUBOU MaTepun», «YPOBHU OpPraHU3aLMU KUBOU NMpUpoab», «CTpoeHHE KUBOTHOU KIETKW», «TkaHu
KUBOTHBIX», «CHCTEMbI OPraHOB YEJIOBEYECKOTO opraHusMmay, «buoreonenosy, «buocdepar, «Metosl
W3YYEHUS KUBOU MIPUPOIBDY.

Ob6opynoBanue: nabopaTopHoe OOOpyIOBaHUE Ui TPOBEACHUS HAOMIOAECHUM, HU3MEpeHuil,
9KCIEPUMEHTOB.

IIpakTnueckas padora «lcnosip30BaHue pa3InYHbIX METOA0B IIPU N3YUYEHUU KUBBIX CHCTEM.

Tema 3. Buonorus KijieTrku

Knerka — cTpykTypHO-()yHKIIMOHAIbHAS €AWHUIIA )KUBOTO. MlcTOpUs OTKPBITUS KiIeTkH. PaboTel P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUU.

Metoabl MOJEKYIAPHONW U KIETOYHOM OMOJIOIMM: MUKPOCKOIHS, XpoMmarorpadus, snexrpodopes,
METOJT MEUYEHBIX aToOMOB, JuddepeHInaIbHOe eHTPU(PYTUPOBaHUE, KYIbTHUBUPOBAHUE KJIETOK.



H3yuenue ¢huxcuposanuvix Kiemox. DIEKTPOHHAS MUKPOCKONHA. KoH@oKanvHas MUKpOCKORUAL.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer 1 cxembl: «CBETOBOM MHKPOCKOID), «IJIEKTPOHHBIM MHUKpPOCKOI», «Mcropus pa3Butus
METOJIOB MUKPOCKOTII.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOINpENaparbl pPacTUTEIbHBIX, JKHUBOTHBIX W
OaKTepUATBHBIX KIIETOK.

IpakTuyeckas padora «l3yueHnme MeTOJOB KIETOYHOH Owonorun (xpomartorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XHMMHMYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPAMHKPOXJIEMEHTH. Boma u €€ posip Kak
pacTBOpUTEINSI, peareHTa, y4acTHe B CTPYKTYPUPOBAHUHU KJIIETKH, TEIIOPEryIsiuu. MuHepaibHbIe
BEIIECTBA KJIETKH, UX Onosiornyeckasi posib. Pojib KaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckue BeliecTBa KIETKU. buonornyeckue monumepsl. benku. AMUHOKUCIOTHBIA COCTaB
6enkoB. CTpykTyphl OenkoBOM MoJsieKkyibl. [lepBuuHas cTpykTypa Oenka, MenTHaHAs CBs3b. BTopuyHasi,
TpeTHYHasi, 4YeTBepTUYHasi CTPYKTypbl. Jlenatypamnus. CsoiictBa OenkoB. Kinaccuduxarus Oenkos.
buonoruueckue pynkum 6enxoB. [Ipuonsi.

VYrneBoapl. MoHOcaxapupl, AWCaxapuibl, OJUTOcaxapuibl W monucaxapuapl. OOmui maaH
CTpOCHHS B (PU3UKO-XUMUYECKHUE CBOMCTBA YIJIeBOI0B. bronornueckne QyHKIMH yriIeBOI0OB.

Jlumuaetr. [mapodunsHO-TUApOdPOOHBIE cBolicTBa. Kiaccudukanus nunumos. Tpuriumepusl,
dhochomumuapl, BOCKH, cTepouapl. bruonornyeckue GpyHkiuu aunuaoB. OOmye cBolicTBa OMOTOTHYECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK n PHK. Crpoenune nHykienHoBbIX kucioT. Hykneotuasl. [TpuHimn
komruieMeHTapHocTu. [Ipasuno Yapradda. Crpykrypa JIHK — nBoiinas cniupans. MecToHaxoXaeHHE U
ounonornueckue ¢pynkuu JJHK. Buast PHK. ®ynkunn PHK B kietke.

Ctpoenune monekynbl AT®. Makpospruueckue cBsizu B Mosiekysie AT®. buonorundeckue hyHKIumn
AT®. BoccraHoBIIEHHBIE TIEPEHOCUNKH, MX PYHKIIUU B KIETKe. /[pyeue nykneozuompugpocghamor (HTD).
CexBenupoBanue [IHK. Memoouwl cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas Ouosorusi: Ouoxumuyeckue U Ouodu3MUecKkre HCCIEAOBaHUS COCTaBa H
MIPOCTPAHCTBEHHOMN CTPYKTYpbl OuoMoJieKyll. Modenrupogsanue cmpykmypsl u QYHKYUL OUOMONIEKYI U UX
Komniexkcos. Komnvromepuwiii ouzaiin u opeanudeckuil cunmes 6UOMOJNEKY U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanun

[Toptpersr: JI. Tlomuur, Hx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, ®. Cosurep, C.
[Ipy3unep.

Juarpammbl: «Pacnipenenenre XUMHUYECKUX 3JIEMEHTOB B HEXUBOM Ipupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B )KMBOU IPUPOIEN.

Tabmuisr 1 cxembl: «llepuoguueckas Tabmua XUMUYECKHX 3JIEMEHTOB», «CTpOeHHE MOJEKYIIbI
BOJIbI», «BemiectBa B cocTtaBe opraHu3MoB», «CTpoeHHe MoJeKynbl Oenka», «CTpyKTypbl OernkoBOit
MOJIEKyNb», «CTpoeHue MOJEKyNl YIJeBoJ0B», «CTpoeHHe MOJeKyn JunuaoB», «HykienHoBble
KHUCIIOTBI, «CTpoeHne MoJekyibl ATOy.

O6opynoBaHue: XUMUYECKast MOCyJa U 000pyI0BaHHUE.

JlabopaTopnasi padora «O0HapyxeHHEe OETKOB C TIOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JlabopaTtopHass pabGora «lccienoBaHne HYKIEMHOBBIX KHUCJIOT, BBIJCIEHHBIX M3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KIETKH



Tumbl  KIETOK: JyKapuoTHdecKas M nIpokapuoTtuyeckas. CTpyKTypHO-(yHKIHNOHAIBHBIE
00pa3oBaHUS KJICTKH.

Crpoenne mpokapuoTHueckoi kieTku. Kierounas creHka Oaktepuit u apxeil. OcoOeHHOCTH
CTpOCHHUsI TeTepoTpo(HOM M aBTOTPO(HON MPOKAPUOTHYECKHX KIETOK. MecTo W poiib NMPOKAPHOT B
OnoIIeHO3aX.

CrpoeHve W (QYHKIMOHUPOBAHUE JSyKapuoTHueckod kieTku. Ilmasmartuueckas wmemOpaHa
(utasmaniemma). CTpyKkTypa IIa3MaTHYecKoi MeMOpaHbl. TpaHCHIOPT BEHISCTB 4Yepe3 IUIa3MaTHUECKYIO
MeMOpaHy: maccuBHBIN (muddy3us, obneruénnas nud¢ys3us), aKTUBHBIN (NEPBUYHBIA U BTOPUYHBIH
akTHBHBIA  TpaHcmopt). [lomymponunaemocts MemOpanbl. PaGora HaTpwii-KalnueBOTo Hacoca.
OHAOIUTO3: MUHONUTO3, (aronuTo3. Jk301uTo3. Kneroynas crenka. CTpykTypa U QyHKIMH KIETOYHOU
CTEHKH pacTeHU, rpu0oB.

Huronnazma. [uro3zons. [{utockener. JIBwkeHue 1umTomuiasmbel. OpraHouabl  KIETKH.
OpHoMeMOpaHHbIE OPraHoOMAbl KJIETKU: HHaomuiazmatudeckas cerb (OIIC), ammapar [onbmxw,
JIM30COMBI, UX CTpoeHue M (yHKIUH. B3auMocBs3bp 0JHOMEMOPAHHBIX OpraHOUAOB KiIeTKU. CTpoeHue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm uanpasnenus odenxoe ¢ IIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
Cunre3 kieroyHbix MeMmOpaH. ['magkuii (arpaHylspHBIA)  SHAOIIA3MATHUYECKUH  PETHKYIYM.
CekpetopHas ¢pyHkuus annapara [onbmku. Moouguxayusa denxos 6 annapame I onvoxcu. Copmuposka
benxose 6 annapame [onvoocu. TpaHCTIOPT BEMIECTB B KIETKE. Bakyonaw pacTUTENBHBIX KIETOK.
Knerounsrii cok. Typrop.

[ToyaBTOHOMHBIE OPraHOMAbI KJIETKU: MUTOXOHJIPUH, TIACTUABL. [Ipoucxodcoenie MumoxoHoputi
u naacmuo. Cumobuoeenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u GyHKIIMHM MUTOXOHAPUN U
wiactun. [lepBuuHble, BTOPUYHBIE W  CIOXHBIE TUIACTUABI  (DOTOCHHTE3UPYIOUIUX DYKApHUOT.
XJI0pOTIaCThI, XPOMOTLIACTHI, JISHKOIIJIACTHI BHICIIUX PACTECHUN.

HememOpannbie opranoussl kinetku CtpoeHrne M QyHKIUUM HEMEMOpPAaHHBIX OPraHOMIOB KJIETKH.
PuGocomsl.  Ilpomeosicymounvie ¢unamenmsi. MUKpOOUITAMEHTBI. AKmMuHoBble MUKPOQDUIAMEHMNDL.
MplieyHble KIETKH. AKMuUHo8ble KOMNOHEHMbl HeMbluieunblx Kiemox. Mukporpyoouku. Kierounsrit
uentp. CTpoeHue W JBIWKEHHE XTYTUKOB W pecHUYEK. MHKpOTpyOOUYKM HUTOIUIa3Mbl. LleHTpHOIb.
benku, accoyuuposannvle ¢ mukpogunamenmamu u muxpompybouxamu. MomopHule 6enxu.

SAnpo. Obonouka siapa, XpoMaTHH, KapUOIUIa3Ma, SIPBIIIKU, UX CTpOoeHHE W (YHKUMH. SAepHBbIii
0enkoBbIil MaTpuke. [IpocTpaHcTBEHHOE paCHONOKEHUE XPOMOCOM B HHTEP(HA3HOM sIApE. DyXpomMamuH u
cemepoxpomamun. belku XpomaTuHa — THCTOHBI. J[unamuxa si0epuou 006010uku 6 mumose. foepHulil
Mpaucnopm.

Knerounsie BrmroueHus. CpaBHUTENbHA XapaKTEPUCTHKA KJIETOK DJYKapHOT (pacTUTEIbHOM,
YKUBOTHOM, TPHOHON).

JdeMoHcTpanun

[Hoptpersr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuipel u cxembl: «CTpoeHHE JYKapUOTHYECKOM KIETKHW», «CTpOoeHUE >KUBOTHOU KIIETKUY,
«CtpoeHne  pacTUTENbHOM  KIeTku»,  «CTpoeHue  MHUTOXOHApUM»,  «Smpo»,  «CtpoeHue
IIPOKapPUOTUYECKOMN KIETKH.

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, MHKPOIPENapaTbl PACTUTEIbHBIX, JKUBOTHBIX KIETOK,
MUKpOITpEnapaThl 0aKTepHaTbHBIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne CTpOEHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnuyeckas padora «l/3ydeHue CBOMCTB KIETOUHOW MEMOPaHbI».

JlabopaTopHas pa6ora «/ccnenoBanue mia3Moin3a 1 JemIa3Moian3a B PACTUTENIBHBIX KIIETKAX).

IIpakTnueckas padora «/3ydyeHue ABM)KEHHS LUTOIIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. OOMeH BelecTB M NPeBpPAaLCHHE JHEPTHH B KJIETKe



AccUMWISIIAA ¥ TUCCUMMJISIIUA — JIBE CTOPOHBI Merabosm3Ma. Tumbsl OOMEHa BEIIECTB:
aBTOTPOGHBIA W TreTepoTpoHBIA. YuacTHe KHCIOpoJa B OOMEHHBIX MpoleccaXx. DHEPreTHUecKoe
oOecrieyenne kieTku: mpespamienne AT® B oOMmeHHbIX nporeccax. DepMEHTATHBHBIN XapakTep
peakiuii  KIeToyHoro mertabommsma. DEpMEHTBI, UX CTPOCHHE, CBOWCTBA M MEXAaHHM3M JICHCTBUS.
KodepmenTsl. OTimmuns (GEepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTOphl U ONKH-
WHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMi OT Pa3InYHBIX (PaKTOPOB.

[lepBUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHBIU U OKCUSEHHbII
Gomocunmes y baxkmepuii. Ceemocobuparowjue nuemenmvl U nueMeHmsl peakyuoHHoz2o yewmpa. Pomb
XJIOPOIUIACTOB B Tiporiecce oTocuHTe3a. CBeroBas u TeMHOBast Ga3bl. Pomoovixanue, Cz., Cs- u CAM-
munst ¢pomocunmesa. IlponykTuBHOCT (poTOCHHTE3a. BimsHHME pa3nuYHBIX (PaKTOPOB HA CKOPOCTh
¢doTocuHTe3a. 3HaueHne (POTOCUHTESA.

XemocuHre3. Pa3zHooOpasue oOpraHM3MOB-XEMOCHHTETUKOB: HHUTpUUIUpYIOIINE OaKTepuu,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTepUH. 3HAUEHUE XEMOCHHTE3A.

AnarpoOHble opraHu3Mbl. Buasl Opokenus. IIpoaykTel OpoxeHMsT UM HX HUCHOJIb30BaHUE
4eJI0BEKOM. AHa3pOOHbBIE MUKPOOPraHU3MbI KaKk 00BEKThl OMOTEXHOJIOTUU U BO30yAUTENH O0JIE3HEM.

AspoOHBIE OpraHMU3MBI. JTambl dHEpreTudeckoro oomena. [loaroToBuTenpHBINA dTam. [ ukonn3 —
OECKHCIOPOIHOE PACUIETVIEHUE TITFOKO3bI.

buonoruueckoe oxucieHHe, WM KJIETOYHOE [bIXxaHWe. Pojib MUTOXOHApPHII B Mpolieccax
ounosornueckoro okucieHus. [{ukmuueckue peakmuu. OkuciurensHoe GochopunupoBanue. IJHepeus
Membpanno2o  epaduenma  npomonos. Cummes ATD: paboma npomonnou ATD-cunma3soi.
[IpeumymectBa a’poOHOro myTH oOMEHa BeEIIeCTB Imepeln  aHa’poOHbIM. DPPEKTUBHOCTDH
SHEPTeTUYECKOTo OOMEeHa.

JdemoHcTpauuu

[Toptpetsr: JIxk. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Duremsrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «DOTOCUHTE3», «IHEPreTHUECKU 00MeH», «bruocuHTes Oenkay, «CtpoeHune
bepmenTa», «XeMOCHHTERY.

O6opynoBaHue: CBETOBOM MHUKpPOCKON, OOOpyAOBAaHHME MJIsi MPUTOTOBJICHHUSI MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPEIAPATOB.

JladopaTopHasi pab6ora «V3ydeHHe KaTaJIMTHYECKOW AaKTUBHOCTH (epMEeHTOB (Ha mpuMepe
aMuUIIa3bl WK KaTajasbl)y.

JlabopaTopHass padora «3ydeHue (hepMEHTATUBHOIO pACHICIUICHUS IMEPOKCHIA BOJIOpPOAa B
PaCTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopnasi pa6ora «CpaBHeHHE POIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHUY.

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJieTKe

Peaknuu MarpuuHoro cunres3a. [IpyHIIMI KOMIIEMEHTAPHOCTH B PEAKLMAX MATPUYHOTO CHHTE3A.
Peanuzanus HacnenactBeHHOW uHGopManuu. ['eHeTnuyeckuit koja, ero cmoiictBa. TpaHckpumius —
MarpuuHblii cuHTe3 PHK. IlpuHuumnel TpaHCKpUNIMM: KOMIIJIEMEHTAPHOCTh, AHTUIAPAJIEIbHOCTD,
acuMMmeTpuyHocTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyiowue PHK.

Tpancnsanus u e€ stansl. Yyactue TpancnoptHeix PHK B 6uocunTese 6enka. YciaoBus 6MocHHTE3a
6enka. KogupoBanue aMuHOKUCIOT. Pons pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmagnenus o cmpoenuu 2enos. OpraHuzalys TeHoMa y MPOKapHOT U 3yKapHoT.
Perynsus akTUBHOCTH T'€HOB y MpokapHoT. ['unoresa onepona (P. Kakoo, K. Mano). Moxexyrapuvie
MexXaHusMbl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsuus
0OMEHHBIX Mpo1eccoB B KieTke. Kierounslii romeocTas.



Bupycsl — HekneTouHble (POPMBI KHU3HH U 00IUraTHbie mapa3uTbl. CTpOSHHUE MPOCTHIX M CIOKHBIX
BHPYCOB, pPETPOBUpPYcOB, Oakrepuodaros. JKuzuennvii yuxn JIHK-codepacawux eupycos, PHK-
codepacawux supycos, bakmepuoghazos. Obpamuas mpaHCKpunyus, peeepmasd, uHmezpasda.

Bupycusie 3aboneBaHusi 4enoBeka, XMBOTHbIX, pactenuid. CIINJ], COVID-19, couumanbhbsie u
MEUIMHCKUE MPOOIEMBI.

Buoungopmamuka: ummeepayus u anmanuz Oorvuux maccusos («bigdatay) cmpyxmyprvix
ouonocuueckux oaumnvix. Hanomexuwonoeuu 6 o6uonoeuu u meouyuue. Ilpocpammupyemvie ¢hyHkyuu
benxos. Cnocobvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKUI.

Tabnuis! u cxemsl: «brnocunres Oenkay, «l'enernueckuit ko, «Bupycey, «bakreprodarmy.

IIpakTnueckas padora «Co3aHue MOJENIN BUPYCa.

Tema 8. /KuzHeHHbBIN UK KJIETKU

Knerounsiit muxi, ero nepuonasl u peryisnus. Murepdaza u mMuto3. OcoOEHHOCTH MPOLIECCOB,
MpoTeKaIuX B uHTepdasze. [loaroroBka kieTku k neneHuro. IlpecunreTnyeckuii (MIOCTMUTOTUYECKHUIT),
CUHTETUYECKUN U MOCTCUHTETUUECKUH (PEMUTOTUYECKHIT) epHOIbl HUHTEP(PA3HI.

Martpuunsiii cunte3 JJHK — permmkanums. ITpuanunsr permukanvm JIHK: xommiemMeHTapHOCTS,
ITOJTYKOHCEPBATUBHBIM CUHTE3, aHTUNapauienbHocTh. Mexannsm pemmukanuu JHK. Xpomocomsr.
Ctpoenune xpomocoMm. Temomepsl U TeloMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapHOTHII.
JIMTIOMTHBIN ¥ TaIIONAHBIA HA00phI XpOMOCOM. ["'oMoIorunYHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBEI.

Henenue kinetkn — MuTo3. CTaauu MHTO3a U MPOUCXOJALIME B HUX Mpolecchl. THMbBI MUTO3a.
Kaprokunes n nutoknHes. buosiornueckoe 3HayeHuE MUTO3a.

Perymsuus MUTOTHYECKOTO LIMKIIA KIETKU. [IporpaMMupyemas kjaeTouHasi THOeNb — anomnTo3.

Knerounoe sapo, XpoMocombl, (GYHKIHOHaJdbHasE TeHOMUKA. Mexanuzmsl npoaugepayuu,
oughgepenyuposxu, cmaperus u eubenu kiemok. «Lugpposas kiemxay — buoungopmamuueckue mooenu
@DYHKYUOHUPOBAHUSA KIEMKU.

JdemoHcTpauuu

Tabmuis! u cxeMbl: «OKU3HEHHBIN UK KIETKH», «MuTto3», «CTpoeHue xpoMmocomy, «Pemnukanus
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKA JIyKa.

JlaGoparopHas padora «/3yuyeHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopHasi padora «HaOnronenre MuTo3a B KIETKaX KOHYHMKA KOpeEIIKa Jyka (Ha FOTOBBIX
MUKpOTIpenaparax).

Tema 9. Ctpoenne u pyHKIUM OPraHU3MOB

buonoruueckoe pasHooOpaszue opraHuzMoB. OIHOKIETOYHBIC, KOJOHUAIbHBIE, MHOTOKIIETOUHBIE
OpraHU3MBblI.

Oco0eHHOCTH CTPOEHUSI M KU3HENESATEIHHOCTH OJHOKIETOUHBIX OopraHu3moB. bakrtepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, pyrue NpoTUCThl. KoMoHHaNbHBIE OpraHU3MBIL.

B3aumocBs3p 4YacTeil MHOTOKJIETOYHOIO OpraHm3ma. TkaHM, oOpraHbl M CHCTEMBI OpPraHOB.
Opranusm Kak exquHoe nenoe. 'omeocras.

Tkanu pactenuidl. TUIBI pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAas, MOKPOBHAS, MPOBOJSIIAS,
OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpoeHHus, (PYHKIMH U pacloIOKeHUS TKaHel B opraHax
pacTeHUN.

TkaHM >KMBOTHBIX M 4Ye€JOBEKa. THWIBl XUBOTHBIX TKaHEW: SMUTENUAIbHAs, COCIUHUTEIbHAS,
MbllIeyHasi, HepBHast. OCOOEHHOCTH CTPOCHMS, (PYHKIMHA M PACHOJOKEHHUS TKaHEe! B OpraHax *XUBOTHBIX
U 4EJI0BEKa.



Opransl. BereraTuBHble M Te€HEpaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CHUCTEMBI OPraHOB
KUBOTHBIX U YeJOBEKa. OYHKIIUM OPraHOB U CUCTEM OPIraHOB.

Omnopa Tena opranu3moB. Kapxac pactenuit. CkeneTbl OAHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy)XHbII1 1 BHyTpeHHUl ckener. CTpO€HHE U TUIIBI COEAMHEHUS KOCTEM.

JIBukeHre OpraHu3MoB. JIBH)KEHHE OJHOKJIIETOYHBIX OpraHU3MOB: amMEOOHMIHOE, >KT'YTHKOBOE,
pecHU4HOE. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONMU3MbI U HACTUU. [[BHKEHME MHOTOKIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbIIeyHas cucrema. Peduexc. CkeneTHple MBI U HX paboTa.

IIntanne opranunsmoB. [loryonieHue BOJBI, YIIEKHUCIOTO Ta3a M MHHEPAIbHBIX BELIECTB
pacrenusiMu. [lutaHue >XKUBOTHBIX. BHYTpPUIIONOCTHOE WM BHYTPHUKIETOYHOE NulIeBapeHue. Iluranue
MO3BOHOYHBIX JKMBOTHBIX. OTIEnbl MUIIEBAPUTEIBHOTO TpakTa. [lumieBapuTebHbIE  KENe3bl.
[InmeBapuTenpHas cUCTEMA YEI0BEKA.

Jpixanue opranu3MoB. Jlpixanue pacreHuid. [Ipixanue >xuBOTHBIX. Juddy3us ra3oB uepes
MOBEPXHOCTh KJIeTKU. KoxHoe nprxanue. JlprxarenbHas moBepxHOCTh. JKabepHoe U JIEr0OYHOe JbIXaHUe.
JIpixaHue TMO3BOHOYHBIX JKMBOTHBIX W 4YEJIOBEKA. OBOJIIOIMOHHOE YCIOKHEHHE CTPOCHUsS JIErKUX
MMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucTeMa 4eloBeka. MeXaHW3M BEHTWISIIUU JIETKUX Yy NTHUIl U
MJIEKOTIUTAOIMKX. Perymsaius npixanus. [[prxatenbHbie 00BEMBI.

TpancnopT BemecTB y OpraHn3moB. TpaHCIIOPTHBIE CHCTEMBI pacTeHUM. TpaHCHOPT BEHIECTB y
KUBOTHBIX. KpoBeHOCHass cucrema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX JKMBOTHBIX U
yenoBeka. Cepane, KpPOBEHOCHBIE cocyapl M KpoBb. Kpyrm KpoBooOpamieHus. DBOIIOIHOHHBIE
YCIIO)KHEHHSI CTPOEHHUSI KPOBEHOCHOM CHCTEMbl IIO3BOHOYHBIX KHUBOTHBIX. Pabora cepama u eé
perynsanus.

Brinenenne y opranusmoB. Beigenenue y pactenuil. Boinenenue y »kuBOTHBIX. COKpaTUTENIbHBIE
Bakyosid. Opransl BeleiaeHus. OUIbTpanus, CeKpeusi 1 00paTHOE BCachIBaHNWE KaK MEXaHU3Mbl paOOTHI
OpraHoB BblAeNeHNs. CBs3b MOJOCTH TeNa ¢ KPOBEHOCHOM M BBIICIMTENIBHON CUCTEMaMU. Belnenenue y
MMO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenne u pyHkuonuponanue Heppona. OOGpa3oBaHue
MOYH Yy 4eJIOBEKa.

3amura y OpraHuM3MOB. 3allUTa y OJHOKJIETOYHBIX Opranu3moB. Cropbl OakTepwil U LHCTHI
NpocTelnX. 3anmTa y MHOTOKIETOYHBIX pactenuil. Kyrukyna. CpencrBa MacCMBHOM M XUMHUYECKOU
3aIuThl. ODUTOHLIMIBL.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NpOM3BOJHBIE. 3alllUTa OpPraHU3Ma OT
Oosezneil. MmyHHas cucrteMa 4denoBeka. KIETOYHBIM M TyMOpPaJbHBIH UMMYHHUTET. BpoXAEHHBIA U
npuoOpeTéHHbI  creuupuyecknii UMMyHUTET. Teopust KiIOHaNbHO-cenekTuBHOro ummynurera (I1.
Opnux, ®. M. bepner, C. ToneraBa). BocnamuTenbHbie OTBEThl OpraHu3MoB. Poib BpOXKAEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3200JIeBaHU.

Pazgpaxkumocte M perynduus y OpraHu3mMoB. Pa3apa)kuMocTh y OJIHOKJIETOYHBIX OPraHH3MOB.
Takcucel. Pa3znpaxuMocCTh M peryisinus y pacTreHuil. POCcToBble BeleCcTBA U UX 3HAYCHUE.

HepBHas cuctema u peduieKTopHasi peryisius y XKUBOTHbIX. HepBHas cuctema u e€ OTHENbI.
DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHHUS HEPBHOM CHUCTEMbI y KMBOTHBIX. OTHENbI TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pedriekropHas ayra. besycioBHbIe U YCIOBHbBIE peICKCHI.

I'yMopanbHas perynasiuus U SHAOKPUHHAS CUCTEMa >KMBOTHBIX U 4esoBeka. JKene3bl SHAOKPUHHON
CUCTEMBbl M HX TOpMOHBI. JleiicTBME TOpPMOHOB. B3aMMOCBSI3b HEPBHOM M SHIAOKPUHHOW CHCTEM.
l'umoTtanamo-runoduzapHas cucrema.

JdeMoHcTpanuu

IToptper: U. I1. I1aBnoB.

Tabmuie! u cxembl: «OTHOKIETOUYHBIE BOJOPOCTN», « MHOTOKIETOUHBIE BOJAOPOCTNY, «bakTepuny,
«IIpocreiimuey», «OpraHbl LBETKOBBIX pacTeHUi», «CHUCTEMBl OpPraHOB IO3BOHOYHBIX JKHWBOTHBIXY,



«BHyTpeHHee cTpoeHHne HaceKOMBIX», « Tkanu pacreHuit», «KopHeBbsie cucremsn», «CTpoeHHe CTEOIIS,
«CTpoeHue JHMCTOBOM IIACTUHKNY, «TkaHu >XKUBOTHBIX», «Ckener uenoBekay, «lluieBapurenpHas
cucremayn, «KpoBeHocHass cucreMa», «/lpixarenbHas cucrema», «HepBHas cucrema», «Koxay,
«Mpimeunast cuctemay, «BoiaenurenbHas cuctemay, « JHIOKpUHHAsA cuctema», «CTpOEHHE MBIIIIBD,
«Ummynuter», «KumeuyHonosoctHele», «CxeMa MNUTaHUs pacTeHuil», «KpoBEHOCHBIE CHUCTEMBI
MIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CrpoeHue IulaHapun», «BHyTpeHHee cTpoeHue
noxnaesoro uepBsi», «HepBHas cucrema poio», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nruny, «HepBHas cucrema Miexonuraromux», «HepsBHas
cUCTeMa 4yesloBeKay», «Pedekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MMKpPOIpENapaTbl  OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOTMpenaparbl TKaHEH, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, MWIJIOKOXKHUX, IKUBBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHHW, repOapuu pacTeHUH pa3HbIX OTAEIOB, BIIAXKHBIE IpenapaThl
KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJIJIEKIUH OECIIO3BOHOUHBIX JKMUBOTHBIX, CKEJET YEeJIOBEKa,
o0opynoBaHue JUIsl JEMOHCTPALMK TOYBEHHOTO M BO3IYIIHOIO MHUTAHUS PACTEHHH, paclierieHUs
KpaxMajga M OenakoB Mmoj JeicTBUeM (EepMEHTOB, O00OpYAOBaHUE HJs JIEMOHCTPAlMU OIBITOB IIO
M3MEpPEHUI0 XU3HEHHOW EMKOCTH JIETKHMX, MEXaHH3Ma JbIXaTeJIbHBIX JBM)KEHUN, MOJENIN TOJIOBHOTO
MO3ra pa3Iu4HbIX KUBOTHBIX.

JlaGoparopHas padora «/3yueHne TKaHeil paCTEHUI.

JlaGoparopHas padora «/3yueHne TKaHei >KUBOTHBIX).

JlaGoparopHas padora «/3ydyeHne opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOXKEHHUS OPraHu3MoOB: Oecrmosioe (BKJIIOYAs BEreTaTUBHOE) M T0JIOBOE. Buibl
0€ecIoI0ro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYIALUS, pparMeHTanus, KIOHUPOBaHUE.

[TomoBoe pasmuoxkenue. IlonoBbie kneTku, win ramersl. Meio3. Cragun menosa. [loBenenne
xpomocoM B Meiio3e. Kpoccunrosep. bruonoruueckuii cMbIicii Mel03a U MOJIOBOTO Tpoiiecca. Meno3 u ero
MECTO B KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzapoapiieBoe pasputue. ['ametorenes y xuBOTHbIX. [lonoBbie xene3bl. OOpa3oBaHHE U
pa3BUTHE NOJIOBBIX KiIeTOK. Cniepmarorenes u ooreHes. CTpoeHHE MOJIOBBIX KIETOK.

OmnonoTBOpeHre U 3MOpPHOHATIBHOE Pa3BUTHE KUBOTHBIX. CHIOCOOBI OTUIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHW3MOB (OHTOreHe3). OMOpHOJIOrHs — Hayka O pa3BUTUU
opranu3MoB. Mopgoeene3 — o0na u3 enaeuvix npobaem smopuonocuu. Konyenyus mopgozernos u mooenu
mopghozeneza. Ctaguu >MOpHOTreHe3a )KUBOTHBIX (Ha npumepe Jsarymkn). poobnenue. Tumbl npoOneHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opoobnenue. bnacmyna, muner 6nacmyn. OcoOeHHOCTH
IpoOsieHUsT MJICKOTHUTAIOMIKUX. 3apO/bIIIeBble JUCTKU (racTpyssaius). 3akiajKa OpraHoB M TKaHEH u3
3apOJIBIIIEBBIX JINCTKOB. B3anMmHOe BIusHUE dYacTell pa3BHUBAIOIIErOCA 3apoibllia (dMOpHOHANIbHAS
WHIYKIKA). 3aKiajika IJlaHa CTPOEHHUS >KMBOTHOTO KakK pe3yJlbTaT HEPapXUUYECKUX B3aUMOICHCTBHIA
reHoB. Brnusinue Ha SMOproOHalIbHOE pa3BUTHE PA3NUYHBIX (PAKTOPOB OKPYKAIOUICH Cpebl.

Poct u passutue xuBOTHBIX. [locTomMOpuoHanbHblil mepuon. Ilpsmoe u HempsMoe pa3BUTHE.
PazButue ¢ meramopdo3om y 6eCrio3BOHOUHBIX U MO3BOHOYHBIX KMBOTHBIX. bHonornyeckoe 3HaueHue
MPSIMOTO M HEMPSIMOTO Pa3BUTHUS, UX PACIPOCTPAHEHHE B IpHpoie. TUmbl pocTa KUBOTHBIX. DaKTOPbI
PETYIAIMU POCTa KUBOTHBIX M dYenoBeka. CTaauu TOCTIMOPHMOHANBLHOTO PAa3BUTHUSL Y YKHUBOTHBIX H
yenoBeka. [lepuosipl oHTOreHe3a uenoBeka. CTapeHue U CMepTh KaKk OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxeHne u pas3Butue pacteHuil. I'ameropur u crnopodpur. Meio3 B KU3HEHHOM LUKIE
pacrenuii. OOpa3oBanue crnop B mpolecce Meiosa. ['amertorenes y pacrenuil. OmnonoTBopeHHE U



pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. /[BOIHOE OIUIOAOTBOPEHKE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue
U pa3BUTHUE CEMEHU.

MexaHn3Mbl pEryJsiliii OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Hoptpetst: C. I'. HaBamun, X. llInemasn.

Tabmuuer u cxembl: «BereratuBHOe pa3sMHOXKEHHE», «THIBI Oecronoro pa3MHOXKEHH,
«Pa3MHOXKEHHE XJTaMHJIOMOHAIb», «Pa3MHOKEHHE O3BrIIeHbD, «Pa3mMHOXkeHHe Tuipe», «Menos»,
«Xpomocombl», «l'amerorenes», «CTpoeHue SHMLIEKIETKHM M clepMmaro3onaa», «OCHOBHbIE CTaauu
oHTOoreHesa», «lIpsmoe m Henpsmoe pasButHe», «Pa3BuTHE Malickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymku», «J/{BoiiHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHuil», «CTpoeHue cemsiH
OJHOJIOJIbHBIX U ABYIOJBHBIX PACTCHUI», «KU3HEHHBINA UK MOPCKOM KamycCThD», «KU3HEHHBIA LUK
MXa», «/KM3HEHHBIN HUKJI NAOPOTHUKAY, «KM3HEHHBIA LIMKII COCHBI».

O6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOIIpenapaThl SHIEKIETOK U CIIepMaTO30MI0B, MOJIENb
«IMKn pa3BUTHS JIATYLIKHAY.

JlabopaTopHas pa6ora «/3ydyeHue cTpOeHUs NOJOBBIX KJIETOK HAa TOTOBBIX MUKpOTIpENapaTax».

IIpakTuyeckas padora «BbisBIeHHME TPU3HAKOB CXOJACTBA 3apOJbINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHe OpPraHOB Pa3MHOKEHHUS BBICIINX PACTCHUI.

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH M HI3MEHYMBOCTH OPraHM3MOB

Hctopus craHoBiIeHHs] U pa3BUTHs Te€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa, T.
Moprana. Ponbp oTedecTBeHHBIX Y4€HbIX B pa3BuTuu reHetuku. Padorsr H. K. Komsmosa, H. U.
Basunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, 0. A. ®wmmuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKHE TOHATHUS U CUMBOJIBL ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIbHBIE TEHBI,
aNbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBINA U PELIECCUBHBIA MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs
JTUHUS, TUOpuAbl, reHoTurn, ¢eHoTtunl. OCHOBHbIE METOAbl T'EHETHKU: THOpPUIO0JOTHYECKH,
LIHUTOJIOTUYECKHI, MOJICKYJIIPHO-TEHETUYECKHIA.

JdemoHcTpauuu

[Toptpersr: I. Mennens, I'. ne ®pusz, T. Mopran, H. K. Komsuos, H. 1. BaBuios, A. H.
benozepckuii, I'. JI. Kaprieuenko, 10. A. ®unumnuenko, H. B. TumodeeB-PecoBckuii.

Tabnuis! u cxembl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JladopaTopHas padora «/[po3oduia kak 00bEKT TCHETHIECKUX UCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBpiii 3akoH MeHaenss — 3aKOH eIWHOOOpas3usi TUOPUIOB
nepBoro nokosieHus. I[lpaBuno nomunupoBanus. BTopoil 3akoH MeHzaens — 3aKOH paclleIUICHUs
npu3HakoB. LluTonoruueckre 0CHOBBI MOHOTHOPUIHOTO CKpeIuBaHus. [ MmoTe3a YuCTOThl ramMer.

Anamuzupyrouiee ckpemuBanue. lIpoMexxyTouHblil xapakrtep HacienoBaHud. PacuiensieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCUMOTO HAacJelIO0BaHUS
npu3HakoB. [luTonoruyeckre 0CHOBBI AUTHOPUAHOTO CKPEIIMBAHMUS.

CuennieHHoe HacnenoBaHue npusHakoB. PaboTsl T. Moprana. CrenjieHHOe HacleJOBaHUE T'€HOB,
HapyIIeHUE CLEIICHU MEXKy TeHaMHi. XpOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBI MEXaHU3M OIPEAEIICHUS M0Ja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['oMorameTHbIl U TeTEPOraMeTHBIN 1OJI. I'eHEeTHYECKast CTPYKTypa IMOJIOBBIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CLUEIICHHBIX C IIOJIOM.



l'enotunn kak wenoctHas cucrema. llnedoTponuss — MHOXKECTBEHHOE JCHMCTBUE TE€HA.
MHoxecTBeHHbIN aiienu3M. BzaumoelicTBue HeauleNbHBIX T'eHOB. KoMIleMeHTapHOCTh. OINUCTa3.
[Tomumepus.

['eHeTHuUeCKUil KOHTPOJIb PA3BUTHUS PACTEHUI, )KMBOTHBIX U YEJIOBEKA, a TaKkKe (PU3MOIOTHIECKUX
MPOLIECCOB, TIOBEACHUS W KOTHUTHBHBIX (yHKIUH. ['eHeTHYeckne MeEXaHH3Mbl CUMOHMOTEHE3a,
MEXaHU3Mbl B3aHMMOJICUCTBUS «XO35IMH — Mapa3suT» U «XO35IMH — MUKpOOHOM». ['eHeTHueckune acreKThl
KOHTPOJISL 1 U3MEHEHHS HACJIEACTBEHHON HH(POPMAIMH B MMOKOJICHHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «llepBeiii u BTOpO# 3akoHBI Menzaens», «Tperuit 3akoH MeHaensy,
«AHanuzupyrolee ckpemuBaHue», «HemonHoe pomuHupoBaHue», «CLENJIEHHOE HacaelI0BaHUE
MpU3HAKOB y Apo3oduibl», «l'eHetnka mnonay, «Kapuotun uenoseka», «Kapumotun npo3zodumib,
«Kapuotun ntuue», « MHOKECTBEHHbBIN AJIENU3M», «B3auMo1eiCTBUE T€HOBY.

O6opynoBaHue: Mojenb i JAEMOHCTPAallMM 3aKOHOB €IMHOO0Opazusi THOPHIOB IEpPBOTO
IIOKOJIEHUSI M pAacCIlIeIUICHUs TMPU3HAKOB, MOJENb JUIS JIEMOHCTpAalMy 3aKOHa HE3aBUCHMOIO
HacjaeA0BaHUs IPU3HAKOB, MOJENIb JUII JEMOHCTPAallMM CIEIUICHHOTO HAacJIeIOBAaHUs NPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIripenapat: «/po3odumnay.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTUOPUHOTO CKPEIIMBAHUS Y IPO30(PUITBD).

IIpakTnueckas padora «3ydyeHnue pe3ynbTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO30PUIBDY.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYUBOCTH

B3aunmopeiictBue reHoTumna u cpeapl npu GopMupoBaHUH (GeHOoTUra. M3MEeHUYnBOCTh MPHU3HAKOB.
KauecTBeHHBIE M  KOJIMYECTBEHHbIE NPU3HAKWM. BuIbl HW3MEHUYMBOCTH: HEHACIEACTBEHHAs U
HacJeACTBEHHAs.

MonudukanronHas u3MeH4YMBOCTb. Ponb  cpensl B GOpMUPOBAaHHMK  MOAU(DUKALIMOHHOM
n3MeHYnBOCTH. Hopma peaknuu mnpuszHaka. BapuanwoHHBId psanx W BapuanuoHHas KpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunuueckass  KW3MEHYUMBOCTh.  (CBOWCTBA  TI€HOTUIIMYECKOW  M3MEHUYMBOCTU.  Buasl
FeHOTUIINYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KomOunaTtuBHass wu3MeHUMBOCTh. Meilo3 © TOJOBOM mpollecc — OCHOBa KOMOMHATHBHOMN
U3MEHYUBOCTH. Poib KOMOWHATHMBHOM HM3MEHUMBOCTH B CO3/IaHUU TE€HETHYECKOro pazHooOpas3usi B
npezesax 0JHOro BUAA.

MyrauroHHas ©3MEHYMBOCTb. BUbI MyTaluii: F€HHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U
WHJYLIMPOBAaHHbIE MYyTalluu. flnepHble M LUTOILIa3MaTHdyeckue Myranuu. CoMaThyeckue U MOJIOBBIE
MyTtaiuu. [IpuunHBl BO3HUKHOBEHHMS MyTaluid. MyTareHsl W HMX BJIMSHUE HAa OPraHU3MBL
3aKOHOMEPHOCTH MYTAI[MOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHMX PSIAOB B  HACIEICTBEHHOU
u3menunBoctu (H.W. BaBunoB). BHesnepHas ©3MEHUYUBOCTh U HACJIECTBEHHOCTb.

Onucenemuka U 3NUSEHOMUKA, POJb  INULEHEMUYEeCKUX (Haxmopos 8 HACLeO008aHuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Noranncen, H. 1. BaBunos.

Tabmumer w cxembl:  «Bunmel  u3MeHuHMBOCTH», «MoaupuKalMoOHHas  W3MEHYUBOCTDHY,
«KoMmOuHaTiBHAsT HM3MEHUYMBOCTHY, «Meiio3y, «OmnogoTBopenue», «l'eHeTnueckue 3ab0TeBaHUS
4yernoBeKay, « Buasl Mmyramuny.

OO6opynoBaHue: )KUBbIE M TepOapHbIe IK3EMIUIAPbl KOMHATHBIX pacTeHuil, pucyHku ((potorpadum)
KUBOTHBIX C Pa3IUYHBIMU BUAAMHU U3MEHYUBOCTH.



JlabopaTopHnasi pa6ora «lccrienoBanne 3aKOHOMEPHOCTEH MOIU(DUKAIMOHHOW W3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia ¥ BApUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eHeTHKA Yesi0BeKa

Kapuotun uenmoBeka. MexayHapo/Has IMporpamMma HCCIEIOBAaHUAS T€HOMa 4YeloBeKa. MeTobl
W3YYCHUS TCHETUKH YEJIOBEKA: IeHEAIOTMYECKUH, OJIM3HEIOBBIA, ITUTOTCHETUYCCKUHN, TOIMYIISIIMOHHO-
CTATUCTUYECKUHU, MOJIEKYJSIpHO-TeHeTnYeckuil. CoBpeMEHHOE OMpeesieHHe TeHOTHUIIA: TOJIHOTEHOMHOE
CEKBCHUPOBAHUE, TI'€HOTUIHMPOBAaHHE, B TOM umcie ¢ nomombro [II[P-ananu3a. HacnencrBeHHsble
3a00JieBaHMs YelIOBEKa. ['€HHbIE W XPOMOCOMHBIE OOJIC3HM YeloBeKa. BOJe3HW ¢ HaCIeICTBEHHOM
MPEAPACIIONOKEHHOCThIO. 3HAUEHUE MEAUIIMHCKONW TEHETUKU B TMPEAOTBPALICHUW ¢ JICUCHUU
TeHETUYECKUX 3a00JIeBaHUN YeloBeka. Meauko-reHeTHYeckoe KOHCYIbTUpoBaHUe. CTBOJIOBBIE KIIETKH.
[ToHATHE «TEHETHYECKOro Tpy3a». DTHYECKHUE AaCHEKThl HCCICIOBAaHMM B 0O0JacCTH peJaKTHPOBAHUS
T€HOMA M CTBOJIOBBIX KJIETOK.

I'enetndeckue (akTophl TMOBBIIIEHHOW UYYBCTBUTEJIBHOCTH UEJOBEKa K (PHU3UYECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKpYXKawIIeh cpeabl. ['eHeTHdeckas MpeapacrtoyioKEHHOCTh YEeIOBEeKa K
MaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmuupr u cxembl: «Kapuotunm denmoBeka», «MeTonbl W3YYeHUS] TEHETUKH YEIOBEKay,
«['eneTnueckue 3a00€BaHUS YETOBEKAY.

IIpakTHyeckas padora «CoCTaBIeHUE U AHAIN3 POJOCIOBHOMM.

Tema 15. Cesiekuust OpraHu3mMoB

JloMecTuKalus U CeNEeKIUA. 3apoKICHUE CeleKIMu u qoMectukanuu. Yuenue H. M. BaBuiosa o
[lenTpax MpOUCXOXKJIEHUSI U MHOT000pa3us KyJIbTYPHBIX pacTeHuid. Posib cenekinuu B co3TaHUU COPTOB
pacTeHui ¥ mopo KUBOTHBIX. CopT, MOpoJa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEACTBEHHOMN
m3menunBoctd H. V. BaBumnoga, ero 3HaueHue 11 CEJICKIIMOHHON PabOTHI.

MeTtozapl ceneKIMOHHONW paboThl. ICKYCCTBEHHBIM OTOOp: MAacCOBBIM M MHAMBUIYaTbHBIN. DTaIbl
KOMOHMHAIIMOHHOM cenekuuu. McnbiTanue npousBoauTeneii mo moroMcTBy. OTGOp HO TreHOTUNY C
MTOMOIIBIO OLIEHKH (peHOTHUIIa IIOTOMCTBA U OTOOP MO FeHOTUNY ¢ moMoIbio ananuza JIHK.

HckyccTBEeHHBINM MyTareHe3 Kak MeTOJ CEJIEKIIMOHHON paboThl. PagMaliMOHHBIR U XUMHUYECKUN
MyTareHe3 Kak HCTOYHUK MYyTallMil y KylbTypHBIX (popm opranusmoB. lcmosib30BaHne T€éHOMHOTO
penakTupoBaHusi U MeToq0B pexkomMOuHaHTHBIX JIHK nns momydenust umcxogHoro matepuana Aiis
CEJICKIUU.

[Tonyuenue mnonuruionaoB. BHyTpuBumoBas rubpuauszanus. bin3kopoJcTBEeHHOE CKpellMBaHUE,
win uHOpuauHr. HeponcTBeHHOE CKpeluBaHue, WIH ayTOpUAMHT. [eTepo3uc U ero MPUYUHBL.
Hcnonb3oBanue rerepo3uca B cenekuuu. Otnanéunas ruOpuausanus. Ilpeomonenue OGecrmoaus
MEXBUJOBBIX THOPUAOB. JIOCTH)KEHUS CENEKINN PACTEHUN U )KUBOTHBIX. «3e1EHAS peONIIoYUsLY.

CoxpaHeHHe U U3yY€HHE T€HETUUECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX TUKUX POJAUYEH IS
CO37aHUSI HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue, coxpaneHue u
ynpasienue 2eHemuyecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIO0BLIX HCUBOMHBIX 8 Yelsix
VAVYULEHUST CYUEeCMBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM Yucle C NPUMeHeHueM
COBPEMEHHBIX MeMOO08 HAYYHLIX UCCIEe008AHUL, NEPe008bIX UOell U NEPCNEeKMUBHBIX MEXHOLO2UIL.

JdeMoHcTpanuu

IToprpersi: H. M. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. Il. Jlykpsnenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.



Tabmuuer u cxemsl: «L{eHTPBI TPOUCXOXKICHUS U MHOTO0Opa3usl KyIbTYPHBIX PAaCTeHUI», «3aKOH
IFOMOJIOTMUECKUX PAJOB B HACJIEICTBEHHOM wW3MeH4YMBOCTH», «MeTtoapl cenekuuny, «OtnanéHHas
ruOpuau3anus», «MyrareHes».

JlabopaTopHasi padora «3ydyeHue cOpTOB KYIbTYPHBIX PpAacCTEHUH U MOPOJA JAOMAIIHUX
AKUBOTHBIX».

JladopaTopHas pa6ora «/I3yueHne METOIOB CEJICKIIUU PACTCHHUI.

IIpakTnueckas padora «IIpuBuBKka pacTeHuii».

Ikcekypenust «OCHOBHbIE METOJAbI M JOCTUKEHMSI CEJIEKIMM pacTeHUH U KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIUIO, IJIEMEHHYIO (bepMy, COPTOUCTIBITATENBHBIA Y9aCTOK, B TEINIMYHOE XO3SICTBO,
B J1a0OpaTOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA).

Tema 16. buorexHoorus U CHHTeTH4YecKkasi 6M0JI0T U

OOBeKThI, HCHOJB3YyeMble B OHOTEXHOJOTHHM, — KJIETOYHbIE M TKAHEBbIE KYJIbTYPHI,
MHUKPOOPTraHU3MbI, MX XapaKTepuCTHKa. TpaauiimoHHAs OMOTEXHOJIOTHS: XJIEOOTEUYeHHE, TMOTydeHUe
KHUCIJIOMOJIOYHBIX MPOAYKTOB, BHUHOJICNTHE. MukpoOHOIOTUUECKHI CHHTE3. OOBEKTHI

MUKPOOHOJIOTHYECKUX TeXHOIOTui. [Tpon3BoaCcTBO Oeika, aMUHOKUCIOT U BATAMUHOB.

Co3gaHnue TEXHOJIOTMA M HMHCTPYMEHTOB IIEJICHAIIPABICHHOTO W3MEHEHUSI M KOHCTPYHPOBAHUSA
F€HOMOB C IE€JbI0 MOJYYCHHUS OPraHU3MOB M WX KOMIIOHEHTOB, COJEpKalllMX HE BCTPEYAIOIIHECS B
MpUPOJIe OMOCHHTETUYECKHE TYTH.

Knerounas unxenepus. MeToJibl KyabTyphl KIETOK M TKaHEH pacTeHUi U )KUBOTHBIX. KproOaHkH.
Comarnueckass THOpUAM3AIUS U COMATHYECKH sMOpuorenes. Mcmoap30BaHne Taruiou0B B CEJICKIIHMH
pactenuid. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonb3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OILIOIOTBOpeHUE. PeKoHCTpyKIus SHIEKIETOK U KIOHUPOBAHUE
KUBOTHBIX. MeToJ| TpaHCIJIaHTAllMU SIJEp KIETOK. exHono2uu 0300pO6LeHUs], KVIbMUBUPOBAHUs U
MUKPOKIIOHATILHO20 PA3ZMHONCEHUS CEeNbCKOXO3AUCMEEHHBIX KYIbMYP.

XpoMOCOMHasi W TeHHasi WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U KOHCTPYHMPOBaHHE
pekomOunantabix  JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHIKEHUS ¥ TEPCTICKTHUBBI
XPOMOCOMHOM U T€HHOH MH)KEHEPUU. DKOJIOTHUECKHUE U AITUYECKUE TPOOIeMbl FTEHHON MH)KEHEPHUH.

Memununckue OuotexHonorud. [loctrenomuas mudpoBas wmemuinuHa. [ILP-auarsocruka.
MeTa0o0OMHBIN aHaNu3, FEHOLIGHTPUYECKUN aHalIM3 MPOTEeOMa 4eJoBeKa Ui OLEHKU COCTOSHUS €ro
310poBbs. lcmosip3oBaHMe CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-Ouommxenepust s
pa3paboTku (yHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHMs KOMILJIEKCHBIX TKaHeu
COUETaHUEM TEXHOJIOTUH TPEXMEPHOTO OHONMpUHTUHra U ckaddoiauHra Ui peuieHus 3aaad
MePCOHANN3UPOBAHHOW METULIUHBI.

Cozanue BEKTOPHBIX BaKIWH C IENbl0 o0ecreueHuss KOMOWHUPOBAHHOM 3aIllMTHI  OT
Bo30Oyauteneit OPBU, ycraHoBieHHe MOJEKYISIpHBIX MeXaHU3MOB (yHkuuoHuposanuss PHK-
COJIep>KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BaHUS UYEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmumper u cxembl: «lcrmoapb30BaHUE MUKPOOPTaHU3MOB B IMPOMBIIIIEHHOM IPOU3BOJICTBEY,
«Knerounas unxxenepus», «['eHHast UHKEHEPUS».

JlaGopaTopnas padora «/3ydeHrne 0O0beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IloaydyeHue MOIOYHOKUCITBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHONOTHS — BaKHeHIas MPOU3BOJUTENbHAS CHIIA COBPEMEHHOCTH (Ha
OMOTEXHOJOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC



Tema 1. 3apo:xkneHue 1 pa3BUTHE 3BOJIOLHMOHHBIX NIPeJACTABJICHUI B 0M0JI0THH

OpomoumonHas teopuss Y. JlapBuna. Ilpenmoceliky BO3HMKHOBEHMsI JAapBuUHU3MA. JKu3Hbp U
Hay4dHas aearenbHocTh Y. /lapBuHa.

JBrokymue cuibl 3BosionMy BuAOB 1o Y. JlapBuHY (BbICOKass MHTEHCUBHOCTb Pa3MHOKEHHUS
OpraHu3MOB, HACJIEJICTBEHHAss W3MEHYMBOCTh, OOpb0a 3a CYIIECTBOBAaHWE, €CTECTBCHHBIA W
HCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunaTeTHueckoir teopuu sBomtouuu (CTD). HelitpanbHas Teopusi HSBOIIOIMH.
CoBpemeHHasl HBOJIIOLMOHHAsE OHOJOrMs. 3HAYEHHE DSBOJIOLMOHHONM Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosrse, Y. lapsun, C.
C. YetBepuxkos, 1. U. llImansraysen, Ix. Xonnein, . K. benses.

Tabmuipr 1 cxembl: «Cuctema xuBoil mpupoasl (no K. Jlunuerw)y», «JlecTHua )KUBBIX CYILECTB
(o Jlamapky)», «MexaHu3M GOpMHUPOBaHUS MPUCIIOCOOIEHUN Y paCTeHUM U KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmpyra nyremectsus Y. lapsuna», «Haxonku Y. lapuna», «®opmbl 60phObI 3a
cymiecrBoBanue», «llopoasl romy6Geit», «MHoroobpasue KyibTypHBIX (opMm KamycTel», «Iloposs
JOMAIlTHUX XKUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BUIOB (1o Y. JlapBuny)», «CxeMa COOTHOILIEHUS
JBUKYIIMX CHIT SBOJTIOLIMMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOM TEOPUU IBOITIOLIUN.

Tema 2. Mukpo3BoJIonusi M eé pe3yjbTaThl

[Monmymsiuust  kak 3JeMeHTapHas eauHuua HSBoJiouud. CoBpeMEHHbIE METOIbl  OLIEHKH
FeHEeTUYECKOTO pa3HooOpa3usi U CTPYKTYypbl mnomynsuuid. V3MmeHeHue reHooHIa MOMYISIUU Kak
AJIEeMEHTapHOE YBOJIIONMOHHOE SBJICHUE. 3aKOH reHeTndeckoro paBHoBecus [x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (HaKTOPHI (IBWKYIIUE CHIIBI) YBOIOIMU. MyTannoHHbIH miponiecc. KomOunaTuBHas
W3MEHYUBOCTh. Jlpelid reHoB — ciaydaitHpie HEHANPaBJICHHBIC M3MEHECHUS YacTOT aJUIeyIC B MOMYISIIHIX.
Dddexr ocHoBarensi. Ihgexm Oymviiounoco eopaviuika. CHudCeHUe 2eHemu4ecKko2o pasHooopasusi:
npuuunsl u creocmeus. Ilposenenue sgpghexma Opetiha cenos 6 OOMLUWUX U MATBIX NONYIAYUSX.
Murpanuu.  W3omstiust  momynsinuii:  reorpaduueckas  (MPOCTpAaHCTBEHHAas),  OuoyiorHyecKas
(penpoyKTUBHAS).

EctectBennslii oTO0p — HampaBistomuii (akrop sBosmonnu. opmbl ecTecTBEHHOro 0TOOpa:
JBIDKYIIANA, CTAaOMIM3UPYIOIINK, paspbiBaomuil (qu3pyntuBHbIi). [TonoBoii otbop. Bo3HUKHOBEHHME U
ABOJIIOIMS COI[MAIBHOTO MMOBECHUS KUBOTHBIX.

[IpucniocobaeHHOCT, ~ OpPraHU3MOB  KaK  pe3yiabTaT  MHUKPOSBONIONHMH.  Bo3HUKHOBEHHE
npucrnocobiaeHnii 'y opranusmoB. Apomopdosbl u uaunoanantanuu. I[Ipumepsl mpucnocoOneHuit y
OpraHU3MOB: Mopdooruueckue, buznonoruyeckue, OMOXUMHYECKUE, MOBE/ICHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u ctpykrypa. BumooOpasoBanue kak pe3yabTaT MUKpPO3BOIonuu. V3omsmms —
KIto4YeBoil  aktop BuIooOpazoBaHusa. Ilytm u cnocoObl BHA00Opa30BaHUS: alJIONATPUUYECKOE
(reorpaduyeckoe),  cUMIATpUUeCKoe  (IPKOJOTHYECKOE),  «MTHOBEHHOE»  (TOJUILIOHMIU3AIIMS,
ruOpuau3anys). JaurenbHOCTh SBOIIOIMOHHBIX POIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Posb 3BOMIOIIMOHHON OMOOTHU B pa3pabOTKe HayYHBIX METOJOB COXpaHEHHs OuopazHooOpa3us.
MHUKpPO3BOIIONMS U KOIBOJIOIMS MAPAa3UTOB U UX X03s51€B. MexaHu3Mbl (pOpMUpPOBaHMS YyCTOMUMBOCTH K
aHTHOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, 2. Maiip.



Tabnuuer 1 cxembl: «MyTalMOHHAs U3MEHYMBOCTHY, «[lomynsaunoHHas CTpyKTypa Buaa», «Cxema
NposIBICHUs 3akoHa Xapau—BaitnOepray, «/IBuKyiue CHIbl 3BOIIOLUNY, «IKOJOTHYECKAs H3O0JIIUS
MOMYJISIIIAN CeBaHCKOU openny, «I'eorpadudeckast N30JISIHS TUCTBEHHUIIBI CHOUPCKON M JINCTBEHHUIIBI
naypckoit», «llonynsnuoHHbIE BOJIHBI UHWCIEHHOCTH XUIIHMKOB M XepTB», «Cxema JAelcCTBUS
€CTECTBEHHOro o0TOopa», «PopMbl 0OOprObI 3a cyllecTBOBaHUE», «VHAYCTpUAIbHBIM MEIaHU3MY,
«KuBble nckonaembie», «I[IOKpOBUTEIBCTBEHHAsI OKpacKa XUBOTHbBIX», «lIpeaynpexmaromas okpacka
KUBOTHBIX»,  «Dusznonornueckue  amantanuu», «lIpucmocobmeHHOCT,  OpraHu3MoB U €€
OTHOCUTENIbHOCTb», «Kpurepun Bunay», «Bunel-nBoiiHukn», «CTpyKTypa BUAa B mpupoae», «CrnocoObl
BHUJ000pa3oBanus», «l'eorpapuueckoe BUm0OOpazoBaHHE TPEX BHUAOB JAHIBIIICH», «DKOJIOTHYECKOE
BHI000pa30BaHue BUIOB CHHUID, «[lonumuonasl pacteHuin», «KamycTHo-penednbiii ruopum.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yy4esa NTHI[ U 3Bepeil C mpuMepaMmu
Pa3IMYHbIX MPHUCHOCOOIEHUH, 4yydena NTULl U 3Beped pa3HbIX BUAOB, repOapun pacTeHUH OJIM3KUX
BHJIOB, 00pa30BaBIIUXCS Pa3IMUHBIMH CIIOCOOAMMU.

JladopaTopHas pa6ora «BpisiBIeHNE U3BMEHUYMBOCTH Y 0COOEH OJTHOTO BUIAY.

JladopaTopHas pabdora «[Ipucmnocobiennst OpraHu3MOB U UX OTHOCUTENIbHAS IEIECO00Pa3HOCThY.

JladopaTopHas padora «CpaBHEeHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo1oLus U €€ pe3yJibTaThl

Metonpl u3ydeHuss MakpodsBosonuu. IlaneoHTonormueckue MeETOAbl HU3YyYEHHUS SBOJIOLUH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpaduueckue meroapl nzydenus sBoiouuu. CpaBHeHue (uopsl U (payHbl MaTepuUKOB U
ocTpoBOB. broreorpaduueckue obmactu 3emian. Buapl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE UM CPaBHUTEIHLHO-MOP(OJIOTHYECKHE METOJbl  U3Y4EHHUS  SBOJIOLUU.
['eHeTyeckne MeXaHM3Mbl DJBOJIIOIMM OHTOTE€HE3a M MOSBJICHHUS 3BOJIOLMOHHBIX  HOBIIECTB.
['omonornuHele W aHalNOTMYHBIE OpraHel. PynuMmeHTapHbIEe OpraHbl W aTaBU3MbL. MOJEKYISIpHO-
reHeTHuYecKrue, OMOXUMUYECKHE U MaTeMaTHUECKUe METO bl U3YyUeHHsI ABOJIIOLMU. [ OMOJIOrMUHBIE TE€HBI.
CoBpeMeHHbIE METO bl TOCTPOCHHUS (PUITOTEHETUUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIFOLIMS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBmia) 3BOJKONUU. [lpunyun cmenvl Gyuxyui. HeobpatumocTsb
3BOJIIOLMU. AanTUBHAS paguanus. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOLIMH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mrosep, J. ['ekkens.

Tabmuis! u cxembl: «PUITOTEHETUUECKUN PSATT IO, « APXEONTEPUKCY, «3Bepo3yOble SIIephl»,
«Creronedainb», «Punnoputsy», «CeMeHHble NanmopoTHUKW», «buoreorpaduueckre 30HBI 3eMIN»,
«petip xontunentoB», «PemukTer», «HauampHble cTaguu SMOPUOHANIBHOTO PA3BUTHS MO3BOHOUYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE U aHAJIOTUYHbIE OpraHbl», «PyIuMEHTb», «ATaBU3MBL», «XPOMOCOMHBIE
HaOOpbl ueloBeKa W IIuUMIaH3e», «[7aBHbIe HampaBieHHs 3BOJOLHUNY», «OOLMEe 3aKOHOMEPHOCTH
3BOJIIOLIMY.

O6opynoBaHue: KOJUIEKLIUU, TepOapuu, MYISKU HCKOMAEMBIX OCTATKOB OPraHU3MOB, MYIISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB U ATABU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxnenne u pa3BuTHE )KU3HU Ha 3emJie

HayuHble runortessl MpOMCXOKICHUS kKHU3HM Ha 3emuie. AOuoreHes u naHcrnepmus. JloHayuHble
MPEJCTABICHUS O 3apOXKIECHUU KM3HU (KpealMoHu3M). [ unoTe3a MoCTOSSHHOTO CaMO3apOXAECHUS KU3HU
n eé omnposepxkenue onsltaMu @D. Pemu, JI. Cnamnanuanu, JI. Ilactepa. IlponcxoxneHue XuszHU U
acTpOOHOJIOTHSL.

OcHOBHBIE d3Tambl HeOopraHndeckod osBostouuu. IlmanerapHas (reojioruueckasl) 3BOJIOIMSL.
Xumuyeckasi BOJIONUSA. AOMOTEHHBI CHHTE3 OpPraHMYeCKMX BellecTB M3 Heopranumdeckux. OmbiT C.



Mumnepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHoMepoB. KoarepBarnas runoresza A. M. OnapuHa,
rurnoTes3a nepBuyHoro OymnboHa Jlx. XonnuelHa, renerudeckas runotesa ['. Mémnepa. Puboszumsi (T. Yek)
u runoresa «mupa PHK» V. I'unbepra. @opmMupoBanue MeMOpaH ¥ BOSHUKHOBEHUE MPOTOKIIETKH.

Hctopus 3emin u Meroabl €€ nsydyeHus. Vckonaemple opraHudeckue ocTaTku. ['eoXpoHoorus u
e€ Mmeroabl. OTHOCUTENbHAS U A0COIIOTHAsI FE€OXpOHOJOrus. ['e0XpoHOJOornyeckas 1IKaga: d0HbI, 3pBbl,
MIEPUO/IbI, AIOXH.

HavanpHble 3Tanel oprannyeckoi 3sotonuu. IlosBneHne 1 3BOJOLUS EPBBIX KIETOK. DBOJIIOLUS
MeTabonu3ma. Bo3HuKHOBeHHE TEepBBIX dKocucTeM. COBpeMEHHbIE MHUKPOOHBIE OMOIUIEHKH KaK aHajor
nepBbIx Ha 3emie coobmecTB. CTpoMaTtoauTsl. [IpokaproTHI M 9YKapHuOTHI.

[Ipoucxoxnenue dSykapuoT (cuMOHMOreHe3). OBOJIIOLHMOHHOE IPOUCXOXKJIEHUE  BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX OpraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIIOIMM BBICIIMX pacTeHU. OcHoBHbIE apomMopdo3bl pacTeHuid. Beixon
pactenuii Ha cymy. IlosiBieHHe cnopoBBIX pacTeHHM M 3aBoeBaHHWE UMM Cylid. CeMEHHbIE pacTeHHS.
[IpoucxoxaeHue BETKOBBIX PACTEHU.

OcHOBHBIE 3Tamnbl 3BOJIONUHU KUBOTHOTO Mupa. OcHOBHbIE apoMop(do3bl KMBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUTIOB. [IepBbIie XOp10BBIC )KHUBOTHBIE. JKWU3HD B
BoJie. OBoJIIOIMS TO3BOHOYHBIX. [Ipoucxoxkaenue amduOuit wu pentwmid. [Ipoucxoxnaenue
MJIEKONUTAOMUX | nOTull. [lpuHiun ximrodeBoro apomopdosa. OcBoeHue O€ClO3BOHOUHBIMU U
MMO3BOHOYHBIMH JKHBOTHBIMHU CYIIIH.

PazButne xwu3HM Ha 3emie MO 3paM M TEPUOJAM: apXeu, MpOTEepO30id, MaJIe030¥, ME3030i,
KaitHO301. OOmas XapakTepHCTHKa KIMMaTra W TE0JOTHYecKux mporeccoB. [losBieHne u pacrser
XapaKTEepPHBIX OPTaHU3MOB. YTJIe00pa3oBaHUE: €ro YCIOBUS U BIUSHUE Ha Fa30BbIi COCTaB aTMOCHEPHI.

MaccoBble BBIMUpaHUsI — 3KOJOTHYECKHE KPU3HCHI Mpouuioro. IIpuunHbl U cieacTBus MaccoBBIX
BeIMHpaHuii. COBpPEMEHHBIM HSKOJOTUYECKUM KpU3HC, ero ocobOeHHocTu. [Ipobiema coxpaHeHUs
Oropa3HooOpa3us Ha 3emiie.

CoBpemeHHas cucTeMa opranndeckoro mupa. [lpuHiune! kinaccupukanuu opranu3mMoB. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: @. Penu, JI. Cnamutannanu, JI. [lacrep, . 1. Meunukos, A. W. Onapun, [Dx. Xonaeln,
I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuupr u cxembl: «Cxema ombiTa ®. Peam», «Cxema ombita JI. ITlactepa mo wu3ydeHuUro
caM03apoKJIeHUs )KU3H», «Cxema onbita C. Mumnepa, I'. FOpu», «9tansl HeOpraHuuecKoi 3BOJIOLUN,
«['eoxpoHnosiornyeckas mkana», «HadanpHble 3Tanbl opraHuveckoi 3Bomronuny, «CxeMa oOpa3oBaHUS
9yKapuoT MyTéM cumbuoreneza», «Cucrema XuBOH mpupoib», «CTpoeHHe BUpyca», «ApoMopdo3sl
pactenuit»y, «PuHHOPUTH), «OIHOKIETOUYHBIE BOJAOPOCIN», «MHOTOKIETOUHBIE BOAOPOCII», «MXU»,
«[TanopoTHukn», «l'0noceMeHHble pacTeHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUSA
KUBOTHOTO MHpay, «ApomMopdosbl KUBOTHBIX», «IIpocrteiimuey, «KumednononoctHeie», «llmockue
yepBu»,  «UneHucronorue»,  «PwiOb»,  «3emMHOBOnHBIe»,  «lIpecmbikatomuecsy»,  «lITHIBY,
«Mnekonuraronue», «Pa3Butue )KU3HU B apXEUCKOHN dpe», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKOU dpen,
«Pa3BuTHe XU3HU B NAJICO30MCKOMN 3pey, «Pa3BUTHE KU3HU B ME3030MCKOU 3pey, «Pa3BUTHE KU3HU B
KaitHO301CKOM 3pey», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: TrepObapuul pacTEHUIl pPA3IUYHBIX OTAENOB, KOJIJIEKIIMM HACEKOMBIX, BIIaYKHBIC
npenaparbl JKMBOTHBIX, PAKOBHMHBI MOJUIIOCKOB, KOJUIEKIMHU WIJIOKOXHUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Yydella NTHUI] W 3BEped, KOJUIEKIIMM OKaMEHEJIOCTEW, MOJIE3HBIX HCKOIMAEMbIX, MYJISKHU
OpPraHMYECKUX OCTATKOB OPraHU3MOB.



Bupryanbnas jgaboparopHas padora «MozaenupoBanue onbiToB Musuiepa—tOpu no usydenuro
aOMOTEHHOT0 CHHTE3a OPraHMYECKUX COCIMHEHUH B IEPBUYHOM aTMocheper.

JlabopaTopnasi pa6ora «/3ydueHne 1 onrcaHue UCKOMAEMbIX OCTATKOB JIPEBHUX OPraHU3MOB).

IIpakTuyeckas padora «/3ydeHne ocoOEHHOCTEH CTPOCHUS PACTECHUN PA3HBIX OTAETIOBY.

IIpakTuyeckas padora «/3ydenne ocoOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJI0TUU. METOo/1bl aHTPOIIOJIOTUH.

CraHOBJIEHHE IMIPEJICTaBICHUA O IPOUCXOXKAECHUU 4YelloBeKa. Pelnuruo3Hble  BO33pEHUSL.
CoBpeMeHHbIE HayYHbIE TEOPHUH.

CX0JCTBO 4YesnoBeKa € JKUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE uernoBeka. CBHIETENbCTBA
CXOJ/ICTBA YE€JIOBEKA C KUBOTHBIMHU: CPaBHUTEIbHO-MOP(OJIOTHYECKHE, SMOPHOIOrHUYecKHe, PU3N0I0ro-
ouoxumuueckue, nopeaeHueckue. OTIMYMs 4YeIOBEKa OT KUBOTHBIX. [IpsAMOXOKIeHHME W KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM CUCTEMBI.

JBuxymue cuibl (pakTophl) aHTpONOreHe3a: Ouosoruueckue, couuanbHble. COOTHOLIEHHE
OMOJIOTUUECKHUX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OcHoOBHbIE CTaUU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHBI (IPOKOHCYJIbI) U PaHHHE
MOHTU/IBI — OOIIME IPEIKH YeI0BEKOOOpa3HbIX 00€3bsiH U JIIOJeH. ABCTPAJIONMUTEKH — IBYHOTHE MPEIKH
moned. YermoBeK yMenblil, MepBble W3TOTOBJIECHHS OpyIud Tpyna. YemoBeK NpsIMOXOISIIMM W IEPBBIN
BBIXOJT JItoziel 3a mpenensl Agpuxu. YemoBek reinenbOeprckuii — oOIuil mpeIoK HeaHAepTaabCKOTO
YeJIoBEeKa M 4YeJoBeKa pazymMHOro. YenoBek HeaHJEPTaIbCKUN Kak BHJ JIFOAEH XOJIOJHOTO KJIMMATa.
UYenoBek pa3yMHBII COBPEMEHHOI'O THIA, JEHHUCOBCKUN YEJOBEK, OCBOCHHE KOHTUHEHTOB 3a IMpe/ienaMu
Adpuku. [laneoreneTnka u nmajeoreHOMHKA.

DOBOJIIOIMST  COBPEMEHHOTO  ueJoBeKa. EcTecTBeHHBIM OTOOp B MOMYISAIUSAX —YeTOBEKa.
MyrtanuoHHbIH Tiponiece U mosmMopdusm. [lonmynsiumronHabie BOIHBL, Apeld reHoB, Murpanus u «3pdext
OCHOBATEJISH» B MOIMYJISALUAX COBPEMEHHOTO YeI0BEKa.

UYenoseueckue pacel. [lorstue o pace. bosbmue packl: eBporneonaHas (€BpasHiickas), aBCTpalio-
HerpouaHas (dPKBaTOpHalbHAs), MOHTOJIOWHAs (a3uaTcKo-amMepuKaHckas). Bpemsa u mytu pacceneHus
YyeloBeKa MO IUlaHeTe. EJWHCTBO 4YenoBeueckWx pac. HaydHas HECOCTOSTENBHOCTh pacu3Ma.
[IpucnocobaeHHOCTh YeNoBeKa K pa3HbIM YCIOBHSIM OKpy»Karolieil cpenpl. BrnusHue reorpadudeckoit
cpensl U apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YETOBEKa.

MeXIMCIUIUIMHAPHBIE METObI B (pru3rueckoi (OMOJOrH4ecKoi) aHTPOMOJIOTHU. DBOIIOIUOHHAS
AQHTPOMOJIOTUSL M TMAaJICOAHTPOIOJIOTUS YENIOBEUYEeCKUX Momynasuuid. buocouuanbHble HCCIeI0BaHUS
MIPUPO/IbI yeoBeka. MccnenoBanue K03BOIIOUN OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanun

IToptpetsr: Y. Jlapun, JI. JIukn, A. d. Porunckuii, M. M. I'epacumos.

Tabnuis! 1 cxembl: «MeToapl aHTPOTIOJIOTUNY, «['0J0BHOI MO3r yenoBekay, «UenoBekooOpa3HbIe
00e3bsHb», «CKeNeT 4yeloBeKa U CKeNeT uMMnaH3ey», «PyauMeHTbl U aTaBU3MbD», «JBHDKYyILIHE CHIIbI
AHTPOIOIreHE3a», «IBOIOLHUOHHOE APEBO YEIOBEKa», «ABCTPAIONUTEK», «HenoBeK yMenbliy, «HemoBek
npsAMOXo iy, «JlenrucoBckuil uenosek» «Heannepranbups», «KpomanboHIb, «IIpeaku yenoBekay,
«Tansl 3BOJIIOINH YETOBEKa», «Packl yenoBekay.

O6opynoBaHue: MyISKH OKAMEHENOCTeH, TMPEeIMETOB MAaTepUANbHON KYJIbTYPHl TMPEIKOB
4yenoBeKa, penpoAykuuu (Qororpaduu) KapTUH C MHUGOIOTUYECKUMU U OUONEHCKUMH CIOKETaMu
MIPOUCXOXKACHUS 4esnoBeka, (oTtorpaduu HAXOJOK MCKOMAEMBIX OCTATKOB YEJIOBEKa, CKENET YeJOBeKa,
MO/IeNIb Yepena 4YeJoBeKa W Yepera IMIMMIIaH3€, MOJENIb KUCTH Y€JIOBEKa M KUCTU HIMMIIAH3€, MOJAEIU
TOpCa MPEJKOB YEJIOBEKA.



JlaGopaTtopHas pabora «lI3ydeHne 0coOEHHOCTEH CTPOCHHUS CKelleTa YeJOBEKa, CBS3aHHBIX C
MPSIMOXOKICHUEM).

IIpakTnuyeckas padora «/3ydeHne SKOJIOTHUSCKUX ATANTAIHA YEITOBEKAY.

Tema 6. JK0JI0THsI — HAYKA 0 B3aHMOOTHOIIIEHHAX OPTraHNU3MOB H HA/IOPraHU3MEHHBIX CHCTEM
¢ OKpY:Kamolel cpeaou

3aposkaeHue U pasBuThe dkosiorud B Tpyaax A. 'ymbonbara, K. @. Pynse, H. A. Ceseprosa, 3.
I'exkens, A. Tenciu, B. H. Cykauéa. Paznmensl m 3amaum skosoruu. CBs3b IKOJIOTUU € JAPYTUMH
HayKaMH.

Metonpl skonoruu. IlosneBble HaOmoneHus. OKCHEPUMEHTbI B JKOJOIMHM: TPUPOAHBIE U
nabopatopable. MoJenupoBaHHe B OSKOJOTUH. MOHHUTOPHHT OKPY)KAIOUIeH Cpeipl: JIOKaJbHBIH,
pEruoHANIbHBIN U TJI00ATBHBIH.

3HaueHue HKOJIOTUYECKUX 3HAHMM JUId YelOBEKa. DKOJOTHYECKOE€ MHPOBO33PEHHE KaK OCHOBa
CBsI3el uyenoBeuecTBa € Opupoaor. DOpMHpPOBAHUE HKOJOTUYECKOW KYJAbTYPhl U DKOJOTHYECKOU
IrPaMOTHOCTH HaCEJICHHUS.

JdeMoHcTpauuu

[Moptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuubpr u cxembl: «Paszmensr skonorum», «Metomel skojorum», «CxemMa MOHUTOpPWHTA
OKpYKaIOILIEn Cpesibl».

JlaGoparopHas padora «/3yueHne MeTOJ0B SKOJIOTHUYECKUX UCCIETOBAHUIN.

Tema 7. OpranusmMsl U cpea 0OMTaAHUA

DxoJyiorndeckre (HaKTOpbl U 3aKOHOMEPHOCTH X naeicTBus. Kitaccudukanus 3KOIOTHIECKUX
(dakTopoB: abWoTHUYecKHe, OMOTHYECKHE, aHTpororeHHeie. OOmMe 3aKOHOMEPHOCTH JICUCTBHS
skojornueckux (akrtopoB. I[IpaBuno wmumaumyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTS.
OBpHUOUOHTHBIC 1 CTCHOOMOHTHBIC OPTaHU3MBI.

AbGuotndeckue daktopel. CBeT Kak 3koJiormueckuii Qakrop. JleiicTBUE pa3HBIX y4acTKOB
COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJIOTUYECKUE TPYIIbl PACTEHUN U KUBOTHBIX [0 OTHOLIEHHUIO K
cBety. CurnanbHas pojib cBeTa. POTONEPUON3M.

Temnepatrypa kak dkojorumdyeckuii Qaxrtop. JlelicTBue TemmepaTrypsl Ha  OpraHHU3MBI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIEC OPTaHU3MBI.

BnaxHocTh kak skojoruueckuit gaxtop. IlpucnocobieHuss pacTeHUil K MOJAEPKAHUIO BOJHOTO
6ananca. Knaccudukanus pacrenuil mo oTHoueHu:o K Boje. [IpucnocoOnaenust >kMBOTHBIX K U3MEHEHHIO
BOJTHOTO PEKHMA.

Cpenpl 0o0WUTaHUS OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3JAYILIHAs, IIOYBEHHAs, TIyOMHHAA
MOANOYBEHHAS, BHYTpUOpPraHu3MeHHas. OU3NKO-XUMUYECKUE OCOOCHHOCTH Cpel OOUTaHUSI OPraHU3MOB.
[IpucnocobaeHnst OpraHu3MoB K KU3HU B Pa3HBIX Cpeliax.

buonoruueckue putmbl. BHemnue u BHyTpeHHUE puUTMBI. CyTOUYHBIE U TOAMYHBIC PHUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o xuznenHout popme. XKuznennsie GopMbl pacTeHU:
JIepeBbsl, KYCTapHUKH, KYyCTApHUYKW, MHOTOJIETHHE TpPaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (QOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS B 00pa3a KU3HU.

buotnueckue ¢dakropel. Bumsl OMOTHYECKMX B3aUMOJECHCTBUN: KOHKYPEHIIMS, XHUIIHHUYECTBO,
cum6Ouo3 u ero ¢opmel. [lapasutusm, koomepaius, MyTyaln3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxneOHnuecTBO). Herpoduyeckne B3aumopeilicTBus (Tomudeckue, Qopuueckue, (Hadpudeckue).
3HaueHne OMOTUYECKUX B3aUMOJICHCTBUHN AJIsl CYIIECTBOBAHHUS OPraHU3MOB B cpene ooutanus. [IpuHimn
KOHKYPEHTHOTO UCKJIIOYCHHUS.

JdeMoHcTpanuu



Tabmuiel 1 cxeMbl: «IKoornueckue QakTopbny, «CBETOBOM CIEKTP», «IKOIOTHUECKUE TPYIIIIHI
KUBOTHBIX IO OTHOIICHHUIO K CBETY», «TeIrIOKpPOBHBIE >KUBOTHBIC», «XOJOJIHOKPOBHBIE KHUBOTHBICY,
«DU3HONOTUYECKHE aJalTalliu JKUBOTHBIX», «Cpembl oOWTaHHsS OpraHm3MoBy», «buonormueckue
putMbl», <« KusHeHHble (opMBl pacTeHHI», <«OKu3HeHHBIE (OPMBI JKMBOTHBIX», «DKOCHCTEMA
HIIMPOKOJIMCTBEHHOTO Jiecay, «IJKocHcTemMa XBOWHOTo Jeca», «llemn nuranus», «XUITHUYECTBO,
«ITapazutuzmy», «Konkypenmusy, «CumoOnos», «KoMmmeHncamuzmy.

O6opynoBanue: repOapul pacTeHUM M KUBOTHBIX, MPHUCHOCOOJICHHBIX K BIUSHHUIO PA3THUYHBIX
IKOJIOTHYECKUX (DaKTOPOB, TepOAPUU CBETOIOOUBBHIX, TCHEITIOOMBBIX W TCHEBBIHOCIHMBBIX PACTCHHIA,
CBETOJIFOOMBEIC, TCHEIIOOMBBIC W TCHEBBIHOCIIMBBIE KOMHATHBIE pPACTEHUs, repOdapuul M KOJIICKITUU
TEIUIOIOOMBBIX, 3UMOCTOWKHX, MOPO30YCTOWYHMBBIX PACTEHHH, dy4yela MNTUI W 3BEpel, repOapuu
pacTeHui, OTHOCSIIUXCS K TUrpoduTam, kcepopuram, Mme3o(duram, KOMHATHBIE PACTEHUS TAHHBIX TPYIIIL,
KOJUIEKIIUM JKUBOTHBIX, OOMTAIONIUX B Pa3HBbIX cpeaax, repOapuu U KOJUICKIIMUA PACTEHUN W SKHUBOTHBIX,
00JaaroNuX YepTaMu MPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHH JKH3HHU, repbapuu u
KOJUIEKIIUM PACTEHUN U KUBOTHBIX PA3TUYHBIX )KU3HEHHBIX (POPM, KOJUICKIIUU KUBOTHBIX, YUACTBYIOIIUX
B Pa3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JladopaTopHas pa6ora «BpisiBIeHNE TPUCTIOCOOICHUI OPraHN3MOB K BIIHSTHUIO CBETAY.

JladopaTopHas pa6ora «BrisiBIeHNE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSIHHIO TEMIIEPATYPHI».

JlabopaTopHas pa6ora «AHaATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 PA3HBIX MECT OOUTAHUSY.

Tema 8. JKko0J10rUs1 BUAOB M NONMYJIALMIA

DKOJIOTHYECKHE XapaKTEePUCTHKU momyisiiuu. [lomymsanust kak Ouosiormdeckas cucrema. Poib
HEOJHOPOJHOCTU Cpefibl, (PU3HUECKHX OaphepoB W OCOOCHHOCTEW OHMOJOTHU BUIOB B (OPMHPOBAHUHU
MIPOCTPAHCTBEHHOW CTPYKTypbl nomyiasuuid. (OCHOBHBIE IIOKa3aTeNM IOMYJSALHUH: YHCIEHHOCTD,
IJIOTHOCTh, BO3PACTHAsI W IIOJIOBAsl CTPYKTYpPA, POKIAAEMOCTb, HPHUPOCT, TEMI POCTA, CMEPTHOCTD,
MHUTpanusl.

DKoJiornyeckas CTpykTypa nonyiasuni. OLeHKa YMCIEHHOCTH NOMyJnuM. /J[nHaMuka nonynsuuu
u e€ perynsauusa. buotnueckuil moTeHuMan nomyisuu. MoaenupoBanue AUHAMUKH NOMyssiiuu. Kpusbie
poCTa 4YMCIEHHOCTH NOMmyssiiuu. KpuBble BbDKMBaHUA. Perynsuus 4YMCICHHOCTH NOMYJSIUN: POJIb
(akTOpOB, 3aBHUCSIIMX U HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJIOTUYECKUE cTpaTerud BujoB (I- m K-
CTPaTETHH).

[Tonsatue 06 skoJOrMYecKoi HUIIe Buaa. Mectoooutanue. MHOroMepHasi MOJICIIb SKOJIOTHUUECKON
Humu Jx. M. XatunHcona. PazMepsl sxonorndeckoi Huiu. [loTeHimansHas v peaqin3oBaHHas HULIY.

Bun kak cucrema nonynsiuuid. Apeansl BUIOB. BUIbl 1 UX )KU3HEHHBIE CTPATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS M MHIpaluid >KMBOTHBIX. BHOJIOrMYECKME HWHBA3UM YYXEPOJHBIX
BHJIOB.

JdeMoHcTpanun

IToptper: Jdx. Y. XaTunuHCOH.

Tabmuipl U cxeMmbl: «DKOJOTUYECKUE XapaKTepUCTUKU momymsauun», «lIpocrtpancrBenHas
CTPYKTypa mnomyisiuu», «Bo3pacTHble nupamMuipl NOMymsiun», «CKOpOCTh 3aceleHusi MOBEPXHOCTHU
3eMIM pa3IMYHbIMU OpraHu3MamMmmu», «Mojens sxonorudeckoit Humu /x. M. XaruuHcoHnay.

Ob6opynoBanue: repOapuu pacTeHUM, KOJIJIEKIIUU )KUBOTHBIX.

JlaGopaTopnas pa6ora «I[IpucnocobneHusi ceMsiH paCTeHH K pacCeCHUIO.

Tema 9. IkoJ10rUsA CO00IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOrectBa opranu3MoB. buoieHos u ero crpykrypa. CBsi3u MeX1y OpraHu3MaMu B OMOIIEHO3E.

DkocuctemMa Kak oTkpbiTas cucreMa (A. JIx. Tencnu). OyHKIMOHATIBHBIE OJOKU OPraHW3MOB B
AKOCHUCTEME: TPOAYIICHTHI, KOHCYMEHTHI, peylleHThl. Tpodudeckue ypoBHH. Tpoduueckne 1nenu u CeTH.



AbuoTtnueckue 010ku skocucteM. [1ouBbI 1 MBI B 9KOcHcTeMax. KpyroBopoT BelmecTB U MOTOK SHEPTHH
B DKOCHCTEME.

OcHOBHBIE TIOKa3aTeIN dKOCHCTEeMbl. buoMacca u mpoayKIust. DKOJOTHYECKUE MUPAMUbI YHCET,
Oromacchl U PHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBUYHbIE M BTOPUYHBIE CYKIIECCHUU U WX TMPUYMHBL.
AHTpOTIOTEHHBIE BO3JEHCTBUS Ha cykmeccuu. KimmakcHoe coobmiectBo. bruopaszHooOpasue M mojaHOTa
KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[Ipupoansie 3KocUCTEMBI. IKOCUCmeEMbl 03P U peK. DKOCUCEMbL MOpell U OKeaHOo8. DKOCUCTeMbl
MYHOp, 1eC08, Cmeneti, NYCMblHb.

AHTPOTIOTEHHBIE YKOCHUCTEMBI. ATpodKocHcTeEMa. ArporeHo3. Pasnmuus Mexay aHTpONOTeHHBIMH
Y TIPUPOJTHBIMH YKOCHCTEMAMHU.

VYpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucteM. [oponckas d¢uopa u  dayna.
CuHaHTponu3anus ropoAckoi Qaynsl. buosorndeckoe u X03gMCTBEHHOE 3HAYEHHE arpodKOCUCTEM M
ypOOdIKOCHCTEM.

3aKOHOMEpPHOCTH (POPMHPOBAHUS OCHOBHBIX B3aMMOJEUCTBUN OPraHU3MOB B 3KocucTeMmax. Poib
KackaoHnoz2o s¢gexma u 6ud08-30upuxamopos (Kiouesvix 6ud08) 8 (QYHKYUOHUPOBAHUU IKOCUCIIEM.
[lepeHoc oSHepruM W BEMIECTB MEXIYy CMEXKHBIMH OKOCHCTEMAaMH. YCTOHYHMBOCTH OpPraHW3MOB,
MOTTYJISIIIUI M DKOCHUCTEM B YCIIOBUSX €CTECTBEHHBIX U @aHTPOIIOTEHHBIX BO3/ICHCTBHUI.

Mexanusmbl 8030eiicmeus 3a2pA3HEHUll pa3HbIX MUNo8 HA CyOOP2aAHUIMEHHOM, OP2aAHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHSAX, OCHOBbL IKONOSUHUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmeus. MeTo10JI0TUsl MOHUTOPUHIA €CTECTBEHHBIX U AHTPOIIOI'€HHBIX SKOCUCTEM.

JdemoHcTpauuu

[Toptpert: A. [Ix. Tencnu.

Tabmuuel u cxembl: «CTpykTypa OHOLIEHO3a», «OKOCHUCTEMA HIMPOKOJIMCTBEHHOIO JIECay,
«9KocucTeMa XBOMHOIO Jyecay, «DyHKIIMOHAJIbHBIE TPYIIIBI OPraHU3MOB B SKOCHCTEME», «KpyroBopot
BelIeCTB B 3Kocucteme», «llemu nurtanus (macrOMILHAs, ACTPUTHAA)», «IKOJOTMYEcKas HUpamHIa
qucen», «IKoJorndeckas nupamuia Ouomaccsl», « JKoJIorndeckas nupamuaa sueprun», «O0pa3oBaHue
6onota», «llepBuuHas cykueccus», «BoccTaHoBieHue jeca Imocie IMoKapa», «IKOCHUCTEMA 03epay,
«Arpo1eH03», «KpyroBopoT BeLIeCTB U MOTOK SHEPTHH B arpoleHosey, «IIpumepsl ypOo3KkocucTem».

Oo6opynoBaHue: repbapun pacTeHUM, KOJIJIEKIIMM HACEKOMBIX, dydyesa NTULl U 3Bepeil, repbapun
KYJBTYPHBIX U IUKOPACTYLIMX PACTEHUH, aKBApUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnueckas padora «3yyenue u onucanue ypoo3KOCHUCTEMBD».

JlaGopatopHas padora «/3ydyeHue pasHOOOpa3usi MEJIKHUX [TOYBEHHBIX YJICHUCTOHOTHUX B Pa3HBIX
KOCHUCTEMAX.

JkcKypeust «OKCKypcHus B TUIMYHBIM OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JIbHHMK, Ha
CYXOJO0JbHbIM UM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

JKCKypeus «IKCKYpCHs B arpo3KocUCcTeMY (Ha MOJIE WM B TEINIMYHOE XO3AHCTBO)».

Tema 10. buocdepa — rinodanbHas IKocucTeMa

buocdepa — obuiennanerapHas o0ojo4ka 3eMJM, IJIE€ CYLUIECTBYET WM CYIIECTBOBAJA >KU3Hb.
Paszutue npencraBnenuit o 6uocdepe B Tpynax O. 3rocca. Yuenue B. U. Bepnaackoro o Oumocdepe.
Ob6nactu 6uocdepsl u €€ coctas. JKusoe BemecTBo 61ocdepsl U ero (PyHKIUH.

3aKOHOMEPHOCTH  cyliecTBOBaHUs Ouocgepbl. OcoOeHHOCTH OHMOChepsl Kak II00aNbHOM
sKocucTeMbl. JlMHamMuueckoe paBHoBecue B Ouochepe. KpyroBopoTsl BemiecTB M OHMOre0XMMHUUYECKHE
UKL (yriiepoa, azota). PUTMu4HOCTS siBeHui B Ouocdepe.



3onanpHOCTh OMOc(hepsl. [lonsitue 0 OGuome. OCHOBHBIC OMOMBI CYIIW: TYHJZIpa, XBOWHBIC Jieca,
CMEIIIAHHbIE U IIUPOKOIUCTBEHHBIE JIECA, CTENH, CaBaHHBI, yCTHIHU, TPOIIUYECKUE JIECA, BHICOKOTOPBSI.
Knumar, pacTUTEIbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

Crpykrypa ¥ (YHKIMS >KHUBBIX CHUCTEM, OIICHKA MX PECypCHOTO MOTEHIHMada W OuocqepHbIX
GbyHKIUH.

JdeMoHcTpanuu

[Toptpersi: B. . Bepnanckuii, 3. 3rocc.

Tabmuier u cxemsl: «I'eochepst 3emmmy», «KpyroBopoT azoTa B mpupoae», «Kpyroopot yriiepoa
B mipupoae», «KpyroBopor kuciopoaa B npupoje», «KpyroBopoT Boabl B mpupoae», «OCHOBHbIE OHOMBI
CyLIm», «Knmumatnueckue  mosica  3emumm»,  «TyHnppa»,  «Taiiray, «CMemaHHbId  JIeCy,
«lIupoxonucTBeHHBIH Jecy, «CTenby, «CaBanHay, «IlycTeiHay, « Tponuueckuii ecy.

O6opynoBanue: repbapun pacTeHU pa3HbIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. YesroBek M OKpy:KaoUas cpeaa

DKOJIOTHYECKHE KpU3UCHl M MX NpuUuyuHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHE
BO3AyIIHON cpeapl. OxpaHa BoO3ayxa. 3arpsi3HEHHE BOJHOW cpeapl. OxpaHa BOJHBIX PECYpPCOB.
Paspymenue noussl. OXpaHa MIOYBEHHBIX peCypcoB. MI3MeHeHne KimMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBHBIM M KUBOTHBIA MuUp. OXpaHa paCTUTEIBHOIO M
KUBOTHOTO Mupa. OCHOBHBIE NPUHIUIBLI OXpaHbl Mpupoasl. KpacHeie kaHuTH. OC000 OXpaHsIeMbIe
npupoanbie Teppuropun (OOIIT). borannueckue canpl 1 300JI0TMYECKHUE TAPKU.

OcCHOBHBIE TPHUHIMIB YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA W TPHUPOILL. PammoHamsHOE
MIPUPO/IOIIOJIL30BAHNE M COXpaHEHHE OMOJIOTHYEeCKOro pazHooOpaszus 3emin. OOmne 3aKOHOMEPHOCTH
IJI00ATBHBIX HKOJIOTMYECKUX KpH3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HMCa U €ro BEpOATHbIE
MOCJIEICTBUS.

PasButre METOOB MOHMTOpPMHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IMporeccoB. Cucmemnvie
uccredosanus nepexooa K pecypcocbepezaioujeli U KOHKYPeHmMocnocoonou snepeemuxe. buonozuueckoe
pasHoobpasue u dbuopecypcol. Hayuonanvuvie ungopmayuonnsle cucmemvl, obecneuusaioujue 00Cmyn K
uHgopmayuu no cOCMoAHUI0 OMOENbHLIX 8U008 U IKocucmem. OCHOBbL IKOpeadbUIUmMmayuy IKoOCucmem u
cnocob06 60pvoLL ¢ OuonospedcoeHuaMU. PexoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpauuu

Tabmuipsl u cxembl: «3arps3HeHHe aTMocdepbl», «3arpsizHeHue ruapocdepsr», «3arpsi3HEHUE
nouBb», «llapHukoBbiii 3hdekr», «Ocobo oxpaHseMble NPUPOAHBIE Teppuropumn», «Moaenu
YIPAaBIIIEMOTO MUDPay.

Ob6opynoBanue: (oTtorpaduu oxpaHseMbIX pacTeHUM U KUBOTHBIX KpacHoil kuurum Poccuiickoii
®enepanuu, KpacHol KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHS OOYUYAIOIIUMUCS TPOTpamMm
cpeanero o0rmiero o0pa3oBaHus: JUYHOCTHBIC, METAIIPEIMETHBIE U IIPEIMETHEIE.

B crpykType JMYHOCTHBIX pPE3yJIbTAaTOB OCBOCHHUS IPOTPaMMBI IO OWOJIOTUM BBIJICIICHBI
CJIEIYIOLIME COCTABJISIIOIINE: OCO3HAHUE OOYYAOIIMMHUCS POCCHUMCKON T'PaKIaHCKOM UIACHTUYHOCTU —
TFOTOBHOCTH K CAaMOpPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CAaMOOIPEACICHUIO, Haluyue Momusayuu X
00yueHUuI0 OHMOJIOTUH, yeleHanpasieHHoe pazeumiue BHYTPEHHUX YOEKIEHHM JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJUINI pa3BUTUS OMOJOTHYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobnocms 00YYAIOLIUXCS PYKOBOJICTBOBATHCSI B CBOEH JEATEIBHOCTU I[€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, TPUCYLIUMHU CUCTEME OHOJIOTMYECKOTO 0Opa3oBaHUsl, Haluyue NpasoCcoO3IHAHUsL
9KOJIOTMUECKOH KYIbTYPBl, CHOCOOHOCMU CMAa8Umb eI U CTPOUTD )KU3HEHHBIE TUIaHBI.

JIM4HOCTHEBIE PE3YIbTATBI OCBOCHUS MPOTpaMMBI 110 ouosioruu JOCTUT'alOTCA B €INHCTBE yqe6H0171
n BOCIIUTATEIbHOMN ACATCIBbHOCTHU B COOTBETCTBUHN C TpaauIOHHBIMHA pOCCI/II\/’ICKI/IMI/I
COOUOKYJIBbTYPHBIMH, HCTOPUUCCKMMHU HW AYXOBHO-HPABCTBCHHBIMU UL CHHOCTAMH, IPUHATBIMH B
oOmiecTBe NpaBUJIaMH W HOPMaMM TOBEIEHHS U CIOCOOCTBYIOT TMpoOIleccaM CaMOIO3HaHMUS,
CaMOBOCIIMTAaHUA HW CaMOpPa3BUTHA, PaA3BUTUA BHYTpeHHeﬁ Mmo3nguu JIMYHOCTH, IAaTPpUOTHU3MA H
YBaAXXCHUA K 3aKOHY M IPABOIOPAAKY, UCTIOBEKY TpyJda U CTapUIEMY IMOKOJICHHUIO, B3AUMHOI'O YBAXXCHUA,
OepeXKHOTO0 OTHOIICHHS K KYJAbTYpHOMY HACIHCAMIO U TPAJUIMSAM MHOTOHAIIMOHAIBFHOTO Hapoja
Poccuiickoit ®eaeparuu, Npupoie U OKPYKaroIIen cpeie.

JIndHOCTHBIE pe3yabTaThl OCBOEHHUs ydeOHoro mpenmera «buosorus» TOKHBI OTpa)kaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
MO3UIINEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHMEHTAIMH, MO3WTHBHBIX BHYTPEHHHX YOCKICHHM,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IEHHOCTSM POCCUICKOr0 O0OIECTBa, paCIIUpPEHHE KU3HEHHOTO
OTbITAa U OMbITa JAEATEIHLHOCTH B MPOIIECCE peau3allid OCHOBHBIX HAIpaBJICHHUH BOCIUTATENbHOMN
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpasKIaHCKOro BOCIMTAHUS

cOpPMUPOBAHHOCTh TPAXKJAAHCKON MO3UIUU OOYYaIOUIErocs Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJieHa POCCUICKOTO 00I1IeCTBa;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIbHOCTH MpPU CO3JaHUU Yy4eOHBIX IPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3UIHMIO [0 OTHOUICHHIO K SIBICHUSM COBPEMEHHOM
KU3HU U OOBSICHATH €€;

YMEHHME YYHUTHIBATh B CBOUX JACUCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBHS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITHANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B TMpoIlecCeé COBMECTHOTO  BBINIONHEHUS  Y4YEOHBIX,
MMO3HABATENbHBIX M UCCIIEIOBATEIBCKHUX 33/1a4, YBAKUTEIBHOTO OTHOLLIEHUSI K MHEHUIO ONIITOHEHTOB NPH
00CY>KJICHHH CTIOPHBIX BOIIPOCOB OUOJIOTHUYECKOTO COJIEP>KAHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIBbHOCTH;

2) naTPpUOTHYECKOI0 BOCIIUTAHNS:



c(OPMHUPOBAHHOCTh POCCUUCKON TPaXKTAHCKOW HJIECHTUYHOCTH, WATPUOTHU3MA, YBAXKCHHUS K
CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Inepen PoauHOM, TOpaOCTH 3a CBOM Kpaid, cBor Poauny,
CBOH SI3bIK U KYJBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAJILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHHE K IPUPOJAHOMY HACIEIUI0O U MAMSTHUKAM MHPUPOJbI, JOCTHUKEHUSM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIQJ POCCHMCKHX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OHOJIOTHH,
MMOHMMAaHUsI 3HaYEHUs OMOJIOTMU B MO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HHU YEJIOBEKAa U COBPEMEHHOTO
00IIIeCTBA;

uaciHas yOeKIEHHOCTh, TOTOBHOCTD K CITY)KCHHIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CrOCOOHOCTh OILIEHMBAaTh CHUTYAaIllMI0 U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPHUEHTHPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJIa B IIOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENISAM, CO3JAHUI0O CEMbHM HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TPaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAs OSCTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

IMOHUMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBON IPUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IMPOSIBIATH KaueCTBA
TBOPUYECKOH JTMYHOCTH;

5) ¢usuuyeckoro BocnuTaHus, GOPMHUPOBAHUS KYJbTYPbl 30POBbS U 3MOIMOHAJIBLHOIO
0J1aronmoJryymsi:

MOHMMAaHWEe M pealu3alus 3J0poBOro M 0Oe3omacHOro obpasza KH3HU (30pOBOE MUTAHHE,
coONIOIcHHe TUTHMEHWYECKUX IMpaBWJI M HOPM, cOAJaHCHPOBAHHBIA PEKUM 3aHATUA W OT/bIXa,
perynspHas ¢puznyecKasi aKTUBHOCTh), OEpeX HOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K
coOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3710POBbIO;

MMOHMMAaHHe HEHHOCTU MPaBUJ MHIMBUIYATbHOTO U KOJJIEKTUBHOTO 0€30MacHOr0 MOBEICHHS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TOCJIEACTBUA UM HENPHUATHS BpPEOHBIX MPHUBBIUEK (YHOTPEOICHUS alKOToJs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTh K AKTHUBHOM JI€ATE€IbHOCTH TEXHOJOTMYECKON M COLMAIbHOW HAIPaBJIECHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

MHTEpPEC K pasmuYHbIM cdepaM MpodeccHoHaTbHON NeATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oyyiiel mpodeccruu U peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU IIeNIeco00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK UCTOUYHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CYIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS SKOJIOTHUECKON KyIbTYphl: IPHOOPETEHNE OMbITA IIAHUPOBAHUS MTOCTYIIKOB
Y OLIEHKH UX BO3MOXKHBIX MOCJIEJICTBHUM JIJIsl OKPYKAIOLIEN CpPeIbl;



0CO3HaHME TJI00AIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelieHus;

CIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble MPU W3yYeHHH OWOJIOTHM 3HAHUS W yMEHHS TpU
pemeHnn MpoOsieM, CBSI3aHHBIX C PAlMOHAIBHBIM IPHPOJIONOJIE30BAaHIEM (COOIOCHNE MPaBUII
IIOBEICHHS B IPUPOJE, HANPABICHHBIX HA COXPAHEHUE PABHOBECHUS B SKOCUCTEMAX, OXPaHY BHU[IOB,
IKOocUcTeM, Onocdepsl);

AKTUBHOE HEINPUITHE ICUCTBUM, NMPUHOCAIINX BPEA OKPYXKAIOIIEH NMPUPOTHON Cpele, YMEHUE
[IPOrHO3UPOBATh HEOJArONpPUITHBIE AKOJIOTUYECKUE MOCIEACTBUS NPEAIPUHUMAEMBIX NEHCTBUM U
[IpeI0TBpAILaTh UX;

HaJIM4Yu€ pPa3BUTOTO  HKOJIOTUYECKOTO  MBILIUIEHUS, SKOJOTMYECKOH KYJIbTYpbl, OIIbITA
JESITEIbHOCTH 3KOJIOTUYECKONM HANpaBICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS MU B MO3HABATEIBHOM,
KOMMYHHMKaTUBHOM U COIIMAJIbHOM MPaKTHUKE, TOTOBHOCTU K YYaCTHIO B IPAKTHUYECKOH JIEATEIbHOCTH
9KOJIOTMYECKOMN HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKH U OOLIECTBEHHOW MPAKTHKU, OCHOBAHHOTO Ha AMAJIOre KyJIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B NOJUKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3bIKOBOM M YMTATEILCKOM KYIbTYPHI KaK CPEACTBA B3aUMOJICHCTBUS MEXIY
JIOJIbMU U TTIO3HAHUS MUPA;

MOHUMaHWe cHenupukd OWOJIOTMHM KaK HayKH, OCO3HaHMS €€ posu B (QOPMHUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU LEIOCTHOTO MPEJICTABICHUS 00 OKpY)KaloleM MHUpe
KaK O €IMHCTBE MPUPOJIbI, YelIOBEKa W O0OIecTBa, B IMO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH H
pelIeHny TpodieM COXpaHEHUs! PUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJIi COBPEMEHHOM IMBMIIM3ALMU: 00eCTIeYeHUs] HOBOTO
YPOBHS Ppa3BUTHS MEAULIMHBI, CO3JIaHUE TMEPCIEKTUBHBIX OMOTEXHOJIOTHHA, CIOCOOHBIX pEIaTh
pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEYECTBA, IIOUCKA MyTEH BBIXOJA U3 TNI0OATBHBIX SKOJIOTHUYECKUX
npoOieM u obecredeHHs] MepexoJa K YCTOMUMBOMY pa3BUTHUIO, PAIMOHAJIBHOMY HCIIOJIb30BAaHUIO
MIPUPOIHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYCHUU OHOJOTHYECKMX 3HAHMM B IENsAX TMOBBIIICHUS OOIIeH
KYJIBTYpbI, €CTECTBEHHO-Hay4YHON I'PaMOTHOCTH, KaK COCTAaBHOM 4acTH (DyHKIIMOHATBHOW IPaMOTHOCTH
o0y4Jaromuxcsi, GoOpMUPYEMOM MPU U3YICHUH OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB IIO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJTy4aeMble 3HAHUS JJISl aHAINU3a U OOBSCHEHUS SIBICHUM OKPY)KAIOILIETO
MHpa U MPOUCXOJSAIIMX B HEM H3MEHEHHH, YMEHHUE JelaTh OOOCHOBAHHBIC 3aKIIIOUEHUS Ha OCHOBE
HAy4YHBIX (PAKTOB M UMEIOIIUXCS TAHHBIX C LIETBI0 OJyYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSTEIBHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHMS JUI pelieHHs mpobieM B
peabHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IIEHHOCTH HAy4YHOW JIE€ATEIBHOCTH, TOTOBHOCTh OCYILECTBJISATh MPOCKTHYIO H
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHHUIO M caMOOOPa30BaHUIO, K AKTUBHOMY
MOJIy4EHUIO HOBBIX 3HaHU 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMU MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTaHpe,Z[MeTHLIC PE3yIbTaThl OCBOCHUSA yqe6Horo npeamMeTa «buoiorus» BKIIOYAIOT: 3HAYHUMEIE
HJIA q)OpMI/IpOBaHI/I}I MUPOBO33PCHUA o6yqaloumxc;1 MCKIUCHUIIIIMHAPHBIC (MC)KHpe)lMeTHLIC)
O6H_IeHayLIHBIC MOHATHUA, OTpAKAIOIUC HCJIOCTHOCTDH HaquOﬁ KapTUHBI MUpa U CHCI_II/I(I)I/IKy MECTOJ0B



[I0O3HAHUS, UCIOJb3yEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIrus, SIBJIEHHUE, MPOLECC, CUCTEMA,
HAy4HbII (aKT, TPUHIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCIEAOBaHHE, HAOIIOACHUE,
U3MEpEHHE, OKCIEPUMEHT | JpyTue); YHUBEpCAIbHbIE YueOHble JeHCTBHs (IIO3HABATEIbHBIE,
KOMMYHHKATHBHBIC,  PETYISTUBHBIE),  oOecrednBaronye  ¢GopMupoBanue  (GyHKIIMOHAIBLHOMN
IPaMOTHOCTH M COL[MAJIbHOM KOMIIETEHIIMU O0YyYaromIMXCsl; ClIOCOOHOCTh 00YYaroIuXCsl UCIOIb30BaTh
OCBOEHHbIE MEXAUCHUIIIIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAIbHbIEC YUEOHbIE NEHCTBUS B
[TI03HABATEJIBHOW U COLIUAIIBHON ITPAKTHKE.

B pesynbpraTe m3ydeHus OMOJIOTHH HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus y 00ydJaromerocs
Oyaytr chopMUpOBaHBl TO3HABATEIIbHBIC YHUBEPCAIbHBIE y4eOHBIC ICWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIE y4eOHbIE NEHCTBUS, PEryJlATUBHbIE YHUBEpCAJIbHbIE y4EOHbIE EHCTBUS, COBMECTHAs
NESITENIbHOCTbD.

MetanpeaMeTHble pe3ylbTaThl OCBOEHMS NMPOrPAMMBI CPEIHETO 001Iero oOpa3oBaHUs JOJKHBI
OTpaxarb:

OgJaieHne YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMoOCTOSITENIbHO  (OPMYJIUPOBATh U aKTyallu3UpoBaTh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIO0JIb30BaTh NPU OCBOEHUHU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS (aHalu3a, CHHTE3a,
CpaBHEHHs, Kiaccupukanyu, 00001IeH ), paCKPbIBaTh CMbIC]I OMOJIOTUYECKUX MOHATUHN (BBIAEIATh UX
XapaKkTepHbIe TPU3HAKY, YCTAHABIMBATE CBSI3U C IPYTUMHU TTOHSITHSIMN),

OTIPEIeNATh LEH IeATeIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU UX JOCTHXKEHHUS, COOTHOCHUTD
Pe3yNbTaThl JEATENILHOCTH C MOCTABIEHHBIMHU LIEJISMH;

HCIO0JIb30BaTh OMOJIOTUYECKHE MOHATHS ISl 00bSICHEHUS (DAaKTOB U SBJICHUN KUBOU MPUPOIbI;

CTPOUTH JIOTUYECKUE PpACCYKIEHHsI (MHIYKTUBHbBIC, AETyKTHBHBIC, IO AaHAJOTUH), BBISBIATDH
3aKOHOMEPHOCTH U TMPOTUBOPEUYUS B pacCMaTpUBAeMbIX SIBICHHUSIX, (POPMYIHpPOBATh BHIBOJBI U
3aKIIIOUEHUS;

MPUMEHSITh CXEMHO-MOJICNIbHbIE CpEJICTBA JJsl MPEACTABICHUS CYIIECTBEHHBIX CBs3ed H
OTHOIICHWI B H3Yy4aeMbIX OHOJOTHYECKHMX OOBEKTaX, a TaKkKe IPOTUBOPEUUH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IUIaH pElIEHUs MPoOJiieMbl C Y4€TOM aHallM3a HMMEIOIIMXCS MaTepHalIbHBIX U
HEeMaTepUaJIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIESATEIILHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB IIEJIM, OLIEHUBAThH
PHUCKHU TOCTEACTBUI NESTENbHOCTH;

KOOPJIMHUPOBATh M  BBINONHATH pabOTy B  YCIOBHUSX pPEaTbHOTO, BHPTYalbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE TeHCTBHS:

BIIQJIETh HAaBBIKAMU yYEOHO-HCCIIEIOBATEIILCKOM U MPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU
paspelieHus npooaeM, CiocOOHOCTbIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIlIeHHs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUS;

UCMOJb30BaTh PA3JIMYHbIE BHJBI JICATEIBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpHpeTaluy, Npeodpa3oBaHNI0 U MPUMEHEHHIO B y4eOHBIX CUTYallUsX, B TOM YHUCIIE NPH CO3/1aHUH
Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIH THUIl MBIIIJICHUS, BJIAJeTh HAYYHOH TEPMHHOJIOTHEH, KIHOUEBBHIMU
MOHATHSAMHI M METO/IaMU;



CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJauyd B 0Opa30BaTENbHONW JEATEIBHOCTH H
KU3HEHHBIX CHTYAIHSIX;

BBISIBIISITh TIPHYMHHO-CJICJICTBEHHBIC CBS3M M aKTyalU3UPOBATh 33Jady, BBIIBUTaTh TUMOTE3Y €&
peleHus, HaXOIUTh apryMEHTHI JUIS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHH, 3aJaBaTh MapamMeTpbl H
KPUTEPHUH PEIICHUS;

aHAJTM3UPOBATh IMOJYYCHHBIC B XOJ€ PEIICHUS 33/1a4d PE3yJIbTaThl, KPUTHYECKU OIEHHBATH MX
JOCTOBEPHOCTb, TPOTHO3MUPOBATH N3MEHEHNE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIN TOMCK TEPEeHOCa CPEICTB M CHOCOOOB JEHCTBUS B
podecCHOHATBHYIO CPEy;

YMETh IePEHOCUTh 3HAHUS B IIO3HABATEIFHYIO M MPAKTHYECKYIO 00IaCTH JKU3HEACATEIIEHOCTH;

YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HJICH, TIPEIaraTh OPUTHHAIBHBIC TIOIX0/IBI M PEIICHUS, CTABUTH MPOOJIEMBI U
3aJ1auM, JIOTYCKAIOIINE alTbTePHATHBHBIC PEIICHHS.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBATHCS B Pa3IMUHBIX UCTOYHUKAX MH(opMamu (TEKCTe y4eOHOro MocoOus, HaAy4yHO-
MOTIYJISIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBAPSX U CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax TaHHBIX, B
WuTepHere), aHanu3upoBaTh WHOOPMAIMIO PA3THYHBIX BUIAOB U (OPM TPEACTABICHUS, KPUTUICCKU
OIICHUBAThH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

dbopMynmHpoBaTh 3ampoChl W TNPHUMEHSATh pa3IMYHbIE METOABl TpPH TIOMCKE U OTOOpe
Ounosornueckoi nHPopMaIuy, He0OX0IUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

MpuoOpeTaTh  OMBIT  HUCMOJb30BaHUS  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIFHO BBIOMPATh ONTUMATILHYIO (hOPMY TIPEACTABICHUS OHOJIOTUYECKON WH(pOpMaIum
(cxemsl, TpaduKy, AHArpaMMBbl, TAOIUIEI, PUCYHKH U JIPYTOE);

MCII0JIb30BATh HAyYHBIN S3bIK B KAUECTBE CPEACTBA MpU padboTe ¢ OHOJIOrHuecKoi nH(popMalnen:
MPUMEHATh XUMUYECKUE, GPU3NUECKUE U MaTeMaTHUeCKre 3HaKu U CUMBOJIBI, (hopMyIibl, aOOpeBHuartypy,
HOMEHKJIATYPY, UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH;

BJIaJIETh HAaBBIKAMU PACIO3HABAHUSA U 3alIUThl MHGOpMaluu, UHPOPMAILIMOHHOW 0€30MacHOCTH
JUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

1) obmmenne:

OCYILIECTBIISITh KOMMYHUKAIIMM BO BceX cepax >KU3HH, aKTHBHO Yy4acTBOBAaTh B JIMAJNIOTE WM
JMCKYCCUU M0 CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3aJaBaTh BOMIPOCHI, BBHICKA3BIBATH CYXKICHHS
OTHOCHUTEIILHO BBIMOJIHEHUS MpeJiaraeMoi 3a/1a4uk, YIUTHIBaTh MHTEPECH] U COTJIACOBAHHOCTD MO3HIIMMA
JPYTUX YYaCTHUKOB JTUAJIOTA UM TUCKYCCHUH);

pacrmo3HaBaTh HeBepOaJIbHBIE CpEICTBA OOIIEHUS, MOHMMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTyallud, yMETb CMSTdaTh KOH(MIMKTBI M BECTH
NIEPEroOBOPHI;

BIIAJIETh Pa3IMYHBIMH CIIOCOOaMHU OOIIEHHS W B3aUMOJCHCTBUSA, MOHMMATh HAMEPEHHUS IPYTUX
TIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOLIIEHHE K COOECEHUKY M B KOPPEKTHOH (popme GpopmMynnpoBaTh
CBOM BO3PaXKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsl 1eATEILHOCTh:



MOHUMATh U UCTIOJIb30BATh MPEUMYILECTBA KOMAH/IHOW U MHIAMBUAYAIHHON PabOTHI MPH pEIICHUH
OnoyoTNYecKoil  mpoOseMbl, OOOCHOBBIBATH HEOOXOAMMOCTh NPUMEHEHHs TPYHNOBHIX (opMm
B3aMMO/ICHCTBHYS IIPH PELICHUN Y4eOHOU 3a1a4H;

BBIOMpAaTh TEMAaTHKy W METOJIbl COBMECTHBIX JEHCTBUH ¢ Y4€TOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MIPUHUMATD LI€JIM COBMECTHOM J1€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH ACUCTBUSI 110
€€ JOCTHKEHHIO: COCTABJIATH IUIAH JCHCTBHUM, PACIPENENATh POJIU C Y4ETOM MHEHUN YYaCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI,

OLICHMBATh Kauye€CTBO CBOET0 BKJaJa M KaXJOr0 yJyaCTHHUKAa KOMaHIbl B OOLIMI pe3yibTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npeniaraTb HOBBIE TPOEKTHI, OLEHUBATh MWJIEM C MO3UIUH HOBU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATETMUYECKOE IOBEICHUE B PA3IUYHBIX CUTYallUsAX, HPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, ObITh HHUITUATUBHBIM.

OgiajeHHe YHMBEPCAJIbHBIMH PeryJsiTABHBIMM IeHCTBUSIMH:

1) camoopraHu3anusi:

HCI0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBISBICHUS MPOOJeM M MX PEUICHUs B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBHIOMpATh Ha OCHOBE OHOJIOTMYECKHX 3HAHUN IIeJIeBble M CMBICIOBBIE YCTAaHOBKM B CBOHUX
JNEUCTBUAX M TMOCTYNKAaX IO OTHONIEHHWIO K >KUBOM MPUPOAE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITEJIBHO OCYILECTBIIATh IIO3HABATEIIBHYIO JESITEIbHOCTD, BBISBIIATH POOIEMBI, CTABUTH U
(dbopMynHupoBaTh COOCTBEHHBIE 3aJjaudl B 00Pa30BaTEIbHON IESATEIbHOCTH U KU3HEHHBIX CUTYAIUX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIaH pPEUIeHHUs NpoOIeMbl C YY4ETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

paciupATh paMKU y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX NPEAIOUTCHUN;

Jies1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M TMPOSIBICHUIO IIMPOKOH HpyIULIMHU B DPAa3HbIX 00JacTAX
3HaHUH, IOCTOSIHHO MOBBIIATE CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTyallUssM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJIeTh HABBIKAMU I103HABATEJIbHOM pe(UIEKCHMH KaK OCO3HAHUS COBEpLIAeMbIX NEHCTBUN U
MBICIIMTEIbHBIX MPOLIECCOB, MX PE3yJIbTATOB M OCHOBAHUH, MCIHOJIb30BATh HNPUEMBI peduieKCUuu JUIs
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

YMETbH OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX MPU aHAJINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE cedsl M APYIrUX:

IIPUHUMATh ce0s, TOHUMAasi CBOM HEJOCTAaTKH U JIOCTOMHCTBA,;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX MPU aHAJIN3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI



[IpenMeTHble pe3ynbTaTbl OCBOEHHUS COJAep)KaHUs YydeOHoro mpenMera «buonorus» Ha
yrIyOJNEHHOM YpOBHE OPHEHTHpPOBAaHbI Ha olOecredeHue NpoPUIBLHOTO OO0y4eHus OO0yJaromuxcs
ouonornu. OHU BKIIOYAIOT: CHEMU(HUUECKUE UId OHOJIOTUM HAay4dyHbIE 3HAHHS, YMEHHS U CHOCOOBI
JCUCTBUH 1O OCBOCHHIO, HMHTEPIPETAlMd M MPeoOpa3oBaHMIO 3HAHHWMA, BUABI JEATEIBHOCTH IO
MOJIy4CHUI0 HOBBIX 3HAHWH W WX TPUMEHEHUIO B Pa3MYHBIX Y4eOHBIX, a TaKKe B pEaJbHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHbie pe3yabTaThl IPEICTaBICHbI 110 TOJaM U3yUeHHUsI.

[IpenMeTHble pe3ynbTaThl OCBOEHMs yueOHoro mnpenmera «buosorus» B 10 Knacce NOIKHBI
OTpaxkartb:

C(OPMHUPOBAHHOCTh 3HAHUKA O MECTE W POJH OHMOJIOTUM B CHCTEME ECTECTBEHHBIX HayK, B
(OpMUpPOBAaHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B MO3HAHUM 3aKOHOB MPUPOJIBI M PEIICHUU
npo0JieM palUuOHAIBHOTO MPHUPOJIONOIb30BAaHUS, O BKIJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH,

BJIQJICHUE CHUCTEMOM OWOJIOTMUECKUX 3HAaHWM, KOTOpas BKIIOYACT: OCHOBOINOJArarolue
OMOJIOTMYECKHE TEPMHUHBI U TOHATUA (KM3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TOMEeOoCTas,
CaMOpEeryJslts, CaMOBOCIPOM3BEJIEHUE, HACIEICTBEHHOCTh, H3MEHUYMBOCTh, POCT M Pa3BUTHE),
ounonornueckne Teopuu (kimerounas teopus 1. [lIBanmna, M. llneiinena, P. BupxoBa, xpomocomHas
Teopusi HacnenctBeHHoctu T. Moprana), yuenus (H. M. BaBmwioBa — o meHTpax MHOTooOpasus u
MIPOUCXOXKACHNUS KYJIbTYPHBIX PAacTeHMi), 3aKOHBI (€IMHOO0Opa3usi MOTOMKOB IE€PBOTO IOKOJIEHHUS,
pacilernyeHus,, YUCTOThl TaMeT, He3aBUCUMOTO HacienoBaHus . MeHpens,, TOMOJIOTMYECKUX PsIIOB B
HacnencTBeHHoM n3menunBocty H. 1. BaBunosa), mpuHIMIbBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUS, MCIOIb3yeMbIX B OHOJIOTHMYECKUX
HCCTIE0BAHUSX JKUBBIX OOBEKTOB (OMUCaHNE, U3MEPEHUE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHHE BBIJICNSTh CYIIECTBEHHbIE TPU3HAKH: BHUPYCOB, KIETOK MPOKAPHOT U DYKApPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Yucie OakTepuii, rpuloB, pacTeHHIl,
KUBOTHBIX M 4YEJIOBEKa, CTPOCHHUS OPraHoB M CHCTEM OpPraHOB pACTEHM, XHBOTHBIX, 4YeJOBEKa,
MIPOLIECCOB JKU3HENEATENIbHOCTH, MPOTEKAIOMIMX B OpPraHM3Max pacTeHWi, >KUBOTHBIX MU YeJIOBEKa,
OMOJIOTMUECKHX TIPOIIECCOB: OOMEHa BemiecTB (MeTa0oyM3M), TMPEBpaICHUS SHEPTUHu, OpOKEHUS,
aBTOTPO(HOrO U TeTepOTPO(PHOro THUMOB MUTAaHUS, (OTOCHMHTE3a U XEMOCHUHTE3a, MHTO3a, MeiHo3a,
ramMeToreHesa, »MOpHOreHe3a, MOCTIMOPUOHAIBHOTO pa3BUTHSA, PA3ZMHOXKEHUS, HHIWBHYaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMO/ICICTBHS T€HOB, FeTepo31ca, HICKYCCTBEHHOTO 0TOOpa;

YMEHHE yCTaHaBJIMBATh B3aMMOCBS3H MEX]Iy OPraHOUAAMHU KIETKH U UX (PYHKUIUSMU, CTPOCHUEM
KJIETOK pPa3HbIX TKaHEH W WX (QYHKUMSIMH, MEXKIYy OpraHaMd W CHUCTEMaMHU OpPraHOB y pacTeHUH,
KUBOTHBIX U 4YeJIOBEKa W WX (PYHKUUAMH, MEXKAY CHCTEMaMU OPraHoB M MX (YHKIUSAMHU, MEKIY
sTamamMu oOMEeHa BEIECTB, dTalaMH KJIETOYHOTO LIMKIA U JKM3HEHHBIX IIUKJIOB OPraHMU3MOB, 3TaramMu
SMOPUOHAIIBHOTO Pa3BUTHSL, TEHOTUIIOM U ()eHOTUIIOM, (PEHOTUIIOM U (haKTOpaMU Cpebl OOUTAHUS;

YMEHHE BBISIBIISITh OTJIMUUTEIbHBIE TPU3HAKU JKUBBIX CUCTEM, B TOM YHUCIIE PACTCHH, dKUBOTHBIX
U 4eNoBeKa;

YMEHHME HCIIONb30BaTh COOTBETCTBYIOIIME AapryMEHTBl, OHOJOTHYECKYI0 TEPMHHOJOTHIO U
CUMBOJIUKY JIJIs I0Ka3aTeNbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMATHYECKHUX TPYIIIL;

YMEHHUE peliaTh OMOJIOTWYECKHE 3aJaud, BBIABIATH NPUUYMHHO-CIEJICTBEHHBIE CBA3M MEX]IY
UCCIIelyeMbIMU OHOJIOTUYECKUMH TIpOLIeCCAaMM U SIBJICHUSMH, JIeJlaTh BBIBOABI M TPOTHO3bI HA
OCHOBAHUU TOJTYYECHHBIX PE3YIbTATOB;

YMEHHUE BBINIOJHATh J1a0OpaTOpHbIe U MPAKTUYECKHE PabOThl, COOMIOAATH MpaBuiIa Ipu padboTe ¢
y4eOHBIM U JIabOpaTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, MPOBEPATh MX IKCIEPUMEHTAIBHBIMU CPEICTBAMU, GOPMYITHPYS
11eJTh UCCTIEI0OBAHUS, aHATU3UPOBATH MOJydeHHBIC PE3YAbTAThl U JAeTaTh BHIBOIBL;



YMEHHUE y4acTBOBATh B YUEOHO-HMCCIIEIOBATEIBCKON paboTe 1Mo OMOJIOTHH, SKOJIOTHH U MEIUIHE,
MPOBOAMMON Ha 0a3e NIKOJBHBIX HAayYHBIX OOINECTB, W MYOIMYHO MPEICTABISITH TOTYICHHBIC
pEe3yNbTaThl HA YYCHHYECKUX KOHPEPEHIINSX;

YMEHHUE OILICHMBATh ITUYECKHUE ACHEKTHl COBPEMEHHBIX HCCIEJIOBAaHUI B oOmacTH OHONOTUU U
MEIUIUHBI (KIOHHUPOBAHUE, MCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIPABICHHOE HM3MEHEHHE I'eHOMa H
CO3[aHHE TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BHIOOP Oyaymield mnpodeccHOHAIBHON IesITEILHOCTH B
oOmacti OHOJIOTHH, MEIUIMHBI, OMOTEXHOJOTMH, BETEPHHAPHH, CEIBCKOTO XO3AWCTBA, HHUILIEBOU
MIPOMBIIIJICHHOCTH, YIUIYONSATh ITO3HABATEIbHBIA WHTEPEC, HAIPABICHHBIM HA OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH NpPOQeccCui M TPOJOJDKEHHE OHMOJIOTHYECKOTO OO0pa3oBaHMsl B OPraHU3aIMIX
cpenHero mpo}eccuoHaIbLHOTO U BRICIIIETO 00pa3oBaHUsI.

[IpeameTHBIe pe3ynabTaThl OCBOEHHS ydeOHOTO Tipeamera «buosorus» B 11 Knacce MOJKHBI
OTpakaTh:

COPMHUPOBAHHOCTh 3HAHWHA O MECTE€ W POJU OHMOJOTHHM B CHUCTEME ECTECTBEHHBIX HAyK, B
(hOpMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B MIO3HAHWN 3aKOHOB MPUPOIBI U
peIIeHNH JKOJIOTHYECKAX TMPOOIEeM YelOBeUeCTBa, a TAKKE B PEIICHHH BOTPOCOB PAIMOHAIBHOTO
MIPUPOJIOTIOIE30BAHUS, U B (DOPMHUPOBAHKMH IICHHOCTHOTO OTHOIICHHUS K TIPHPOJIE, OOMIECTBY, YCIIOBEKY,
0 BKJIaJI€ POCCUICKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHE BIIAQJIETh CHUCTEMON OHOJOTMYECKHX 3HAaHWH, KOTOpas BKJIIOYACT OIpPENeIICHUs W
MMOHMMAaHKE CYIITHOCTH OCHOBOIIOJIATAfOIINX OMOJIOTHYECKHX TEPMHUHOB W TOHSITHH (BHJI, SKOCHUCTEMA,
onocdepa), Oumosormueckue Teopuu (PBosrorioHHass Teopusi Y. JlapBuHA, CHHTETHYECKas TEOpHs
sBostonun), yaeHus (A. H. CeseprioBa — 0 myTax u HampasiieHUsx 3Boonun, B.1. Bepraackoro — o
ounocdepe), 3akoHbI (reHeTnyeckoro paBHoBecus Jx. Xapau u B. BaitnGepra, 3apoapIeBoro ¢xXo/1cTBa
K. M. bopa), mpaBuna (Muanmyma 0. JIluOmxa, SKOJOTHYECKOW NHPAMHIbI SHEPTHUHU), THUIOTE3BI
(runote3a «mupa PHK» V. I'mnGepra);

yYMEHHE BJIa/IeTh OCHOBHBIMU METOJaMU HAYYHOTO MMO3HAHUS, UCIIOJIb3YEMBbIMU B OMOJIOTHYECKUX
UCCIIEIOBAaHUAX KUBBIX OOBEKTOB U SKOCUCTEM (OINMCaHUE, U3MepeHue, HAOMI0eHHEe, IKCIIEPUMEHT),
croco6aMH BBISIBJICHUS U OLICHKU aHTPOIIOT'€HHBIX U3MEHEHUN B IPUPO/IE;

YMEHHE BBIJCIATh CYIIECTBEHHbIC MPU3HAKU: BUJIOB, OMOTeOIeHO30B, dKOocUCcTeM U Ouochepsl,
CTaOWIM3UPYIOUIETO, ABMXKYILIETO M Pa3phIBAIOIIET0 €CTECTBEHHOTO OTOOpa, auIonaTpUYEcKOro H
CUMIATPUYECKOTO BHI000PA30BaHMS, BIMSHUS JIBUKYIIMX CHJI SBOJIOUMU HA TeHO(OH MOMYISIHH,
MPUCIIOCOOJICHHOCTH OPraHW3MOB K cpele oOuTaHus, dYepelOoBaHUS HAIpPaBJICHUN HBOJIOLUH,
KpYroBOpPOTa BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHME YCTAHABIMBATh B3aUMOCBS3U MEXJy MPOIECCAMU SBOJIONHH, IBUKYIIUMH CHIAMU
aHTPOMOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX YKOCHUCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBJIATh OTIUYMUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOJIEHHOCTh BHUJIOB K
cpene oOuTaHus, a0MOTUYECKUX U OMOTUYECKMX KOMIOHEHTOB 9KOCHCTEM, B3aUMOCBSI3e€l OPraHU3MOB B
cO00I1IeCTBaX, aHTPOMOTEHHBIX U3MEHEHHUH B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHME HCIIONb30BaTh COOTBETCTBYIOIIME AapryMEHTHl, OHOJOTHYECKYI0 TEPMHHOJOTHIO U
CUMBOJIUKY JJIsl IOKA3aTelbhCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYII, B3aHMMOCBS3H
OpraHM3MOB M CpeIbl OOWTaHWs, EIWHCTBA UEIOBEUECKHUX pac, HEOOXOJWMOCTH COXPaHEHHUS
MHOT000pa3usi BUAOB U HIKOCUCTEM KaK YCIOBHUS COCYILIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

YMEHHE peliaTb OWOJIOTMYECKHE 3aJaud, BBISBISATH MPHUUYUHHO-CIEACTBEHHBIE CBS3H MEXITY
UCCIIeTyeMbIMU OHOJIOTUYECKHMH TPOIIECCAaMU U SIBIIGHUSMH, JAeNaTh BBIBOJBI M TIPOTHO3BI Ha
OCHOBaHUU TOJTYYCHHBIX PE3YIbTATOB;



YMEHHUE BBITIOJHATD JTA00OpaTOPHBIE U MPAKTUYECKHE PadOoThl, COOM0AAaTh MpaBuiia mpu padore ¢
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBaHUEM;

YMEHHUE BBIIBUT'aTh TUIOTE3bl, MPOBEPATh UX IKCIIEPHUMEHTAIBHBIMU CPEICTBAMH, GOPMYIUPYS
L[eJ1b UCCIIEI0BAHUS, aHAJIM3UPOBATD [I0JIyYEHHBIE PE3YIbTAThl U JAETIaTh BHIBOJbBL;

YMEHHE Y4acTBOBATh B Y4€OHO-MCCIIEIOBATEIHCKOM paboTe o0 OUOJIOTHH, SKOJIOTUU U METUIIMHE,
NpoOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M MYOJIMYHO TIPEACTABIATH IOJYYECHHBIC
pe3yabTaThl HA YIEHUYECKUX KOH(EPEHIUIX;

YMEHHE OLIEHUBATh THUIIOTE3bl U TEOPUU O NMPOUCXOXKIACHUM KU3HHU, YEJIOBEKa M YEIOBEYECKHUX
pac, 0 Ipu4YMHax, HOCIEACTBUAX U crioco0ax MpeloTBpaleHHs II100aJIbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHOHAIBHOW NeSTENTPHOCTH B
obnacTu OWOJIOTUH, SKOJIOTMM, MPUPOAONOJIB30BaHUS, MEIUIMHBI, OHOTEXHOJOIMH, IICUXOJIOTHH,
BETEPUHAPUH, CEJIBCKOTO XO34MCTBA, NHIIEBOM IPOMBIIIJICHHOCTH, YIIYyOIsATh IO3HABATEIbHbBIN
WHTEpEC, HaIpaBJIEHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH mMpodeccur U MPOJOKEHUE
OMOJIOTMYECKOro 00pa30BaHHA B OpraHU3alUsX CpPEJHEro Mpo(EecCHOHAIBHOTO U BBICIIETO
o0pazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanyecTBo yacoB
Ne DJIeKTPOHHBbIE
o/ HaumeHnoBaHue pa3jeioB M TeM NPOTrPaMMbl Beero Konrpoabubie IIpakTHyeckne (uudppoBbIe)
padoThbI padoThI o0pa3oBaTejibHbIE
pecypcbl
1 Buonorust kak Hayka lecta.rosuchebnik.ru
2 JKuBbIe cUCTEMBI M X H3YUCHHE fipi.ru
3 buonorus knerku 0.5 bio-ege.sdamgia.ru
4 Xumudeckas OpraHu3anus KIETKH 10 stepik.org
5 Crpoenne u QyHKIIUU KIETKA 8 learningapps.org
6 OOMeH BeIIeCTB U IPEBPAILCHUE YHEPTUU B KIIETKE 9 stepik.org
7 E;:TJII:?CTBeHHa;[ uHpopmaIust U peanuzanus e B 9 05 leamingapps.org
YKM3HEHHBIN UK KIIETKA 6 1 1 resh.edu.ru
Crpoenne u (DyHKIIHH OPraHU3MOB 17 1.5 fipi.ru
10 Pa3MHOXeHHUE U Pa3BUTHE OPTaHU3MOB 8 1.5 bio-ege.sdamgia.ru
1 I'eHernka — HayKa 0 HACTIECTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 1
14 I'eHeTHKa YemoBeKa 3 0.5 resh.edu.ru
15 Cenekius OpraHu3MoB 4 1 learningapps.org
16 BroTexHOI0rHs U CHHTETHYECKAs OHOIOTHs 4 fipi.ru
17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102 4 13




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uudposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MpPOrpamMMblI Bcero oOpa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl

1 3apoxeHne I/IupaSBI/ITI/Ie SBOJTFOIIMOHHBIX 4 bio-ege.sdamgia.ru
MpeACTaBICHUIN B OMOJIOTHH
MUKpO3BOITIONUS U €€ Pe3yTbTaThI 14 1 2 learningapps.org
MakposBoJTtoIHs 1 €€ pe3yabTaThl 6
II .

4 POUCXOKIEHUE U Pa3BUTHE KU3HH Ha 15 1 15 learningapps.org
3emie

5 [IpoucxoxaeHNe YeIoBEeKa — aHTPOITOTCHE3 10 1 1 resh.edu.ru
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHHSIX

6 OpPraHHU3MOB M HAJIOPTaHU3MEHHBIX CHCTEM 3 0.5 bio-ege.sdamgia.ru
C OKpYyKarollen cpeou
OpraHu3Mbl U cpejia 0OUTaHHs 1.5 stepik.org
DKOJIOTHS BUIOB U OIS 0.5 stepik.org

9 DKO0JIOTHS COOOIECTB. DKOJIOTUUYECKIE 12 1 05 stepik.org
CHCTEMBbI

10 buocdepa — rinobanpHas SKOCHCTEMA bio-ege.sdamgia.ru

11 YenoBek 1 OKpY)KaroIas cpeaa learningapps.org

12 PesepBHOE BpeMms fipi.ru

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsbl

bronorus kak KOMIUICKCHAsI HayKa U Kak i

1 i 1 Lecta.rosuchebnik.ru
4acTh COBPEMEHHOT0 O0IIecTBa
JKuBble cHCTEMBI U HX CBOMCTBA Lecta.rosuchebnik.ru
YpoBHEBas OpraHu3anus )KUBbIX CHCTEM Lecta.rosuchebnik.ru
HcTopust OTKPBITHS B U3YICHUS KIIETKH. i

4 p P i 1 Lecta.rosuchebnik.ru
Kiterounas teopust
MeTo1bl MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTrueckas padota
«V3ydeHre MEeTOI0OB KIETOYHOMI ..

5 ye 1 0.5 Fipi.ru
ouosoruu (xpomarorpadus,
anekTpodopes, nuddepeHnraibHOe
nentpudyruposanue, [TL[P)»

6 XUMHYECKUI COCTaB KICTKH 1 Fipi.ru
MunepanbHbIe BeIeCTBa KIETKH, UX -

7 P 1 Fipi.ru
Ouonoruyeckas poiib
Opranuyeckue BelIecTBa KJICTKU —
6enku. JlaboparopHas pabota -

8 paTopHas p 1 0.5 Fipi.ru
«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO
KaueCTBEHHBIX PEaKIUii»
CpoiicTBa, KIaccupUKAIUSI U 19005031 -

9 ¢ Pyn 1 Fipi.ru

OEJIKOB




10

Opranudeckue BEIIECTBA KIETKU —
YTJIEBOABL

Fipi.ru

11

OpFaHI/I‘-IGCKI/Ie BCIICCTBA KIICTKH —
JIMITHU ABI

Fipi.ru

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlaboparopHas padota «lccnenoanue
HYKJIEMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JINYHBIX OPraHU3MOBY

0.5

Fipi.ru

13

Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

Fipi.ru

14

Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MMPOTEOMHKH

Fipi.ru

15

MeTomp! CTPYKTYpPHOU OHOJIOTHN

Fipi.ru

16

Tunsl knetok. [IpokapuoTuueckas KieTka

Fipi.ru

17

CtpoeHue 3yKapuoTUYECKOM KIIETKHU.
[IpakTuueckas padota «3yueHue
CBOMWCTB KJICTOYHOW MEMOpaHbI»

0.5

Bio-ege.sdamgia.ru

18

[ToBepXHOCTHBIN anmapaT KJIETKH

Bio-ege.sdamgia.ru

19

OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.
[IpakTuueckas pabora «3ydyenue
JBUKEHUSI LIUTOIJIA3MbI B PACTUTENIbHBIX
KJIETKaX»

0.5

Bio-ege.sdamgia.ru

20

[TosryaBTOHOMHBIE OPraHOU/IbI KJICTKU:
MUTOXOHAPHUH, Iu1acTuabl. JlabopatopHas
pabota «/ccrnenoBanue mia3mMosn3a u
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIIETKaX»

0.5

Bio-ege.sdamgia.ru

21

HeMeM6paHHLIC OpTraHOUAbI KJICTKU

Bio-ege.sdamgia.ru




22

Crpoenue u GyHKIUH S11pa

Bio-ege.sdamgia.ru

23

CpaBHuTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHne cTpoeHHUsI KIIETOK Pa3InYHbIX
OpraHU3MOB»

0.5

Bio-ege.sdamgia.ru

24

ACCUMWISIIAA ¥ TUCCUMUISIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJaboparopnas padoTa
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha mpuMepe aMuIasbl WK
KaTaJia3bl)»

Stepik.org

25

depMeHTAaTUBHBIN XapakTep peakuui
KJIeTOuHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3ydyeHue hepMeHTATUBHOTO
paclienieHusl IepoKCuaa BOI0OpoJia B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

Stepik.org

26

benku-akTuBaTOpBI U OEIKU-UHTHOUTOPHI

Stepik.org

27

ABTOTpOGHBIN THII 0OMEHa BELIECTB

Stepik.org

28

doTtocunTes

Stepik.org

29

XemocuHTe3. JJaboparopHas padoTa
«CpaBHeHHE MPO1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

Stepik.org

30

AnHaspoOHbIe OpraHu3Mbl. Bujibl
opoxenus. JlabopaTopHas padora
«CpaBHEHHE MPOLIECCOB OPOKEHUS U
TIBIXQHUSI»

Stepik.org

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
SHEPreTHYECKOro oOMeHa

Stepik.org




DHeprusi MEMOPaHHOTO TPaIUeHTA

32 npoTtoHoB. Cunte3 AT®: padora Stepik.org
npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a Stepik.org
Tpanckpunuus — MaTpUYHBIM CHHTE3 .

34 Stepik.or
PHK P g

35 Tpancnsus u e€ sTanbl Stepik.org

36 KoaupoBanue amunokucior. Posp Stepik.org
pubocom B OnocuHTe3€e Oenka

37 Opranusaiys reHomMa y mpoKapuoT Stepik.org
AYKapHOT
Momne € MEXaHU3MBI IKCIIPECC .

38 JICKYJISIPHBIE MEXaHU3MBbI SKCIIPECCHU Stepik.org
T'CHOB y DYKapHOT
Bupycsl — BHEKIIeTOUHBIE (POPMBI JKU3HU

39 1 obyMraTHele apa3uThl. [IpakTrueckas 0.5 Stepik.org
pabota «Co3iaHre MoJIeNId BUPYCa

40 Bupycubie 3a6oneBaim;1 YeNoBeKa, Stepik.org
KHUBOTHBIX, PACTCHHIA

41 HanoTexHosioruu B OHOJIOTHU U Stepik.org
MEIUIINHE

42 YKW3HEHHBIN IUKIT KJIETKU Resh.edu.ru

43 Marpuunsrii cuares JJHK Resh.edu.ru
Xpomocowmsl. JlabopaTtopHas pabora

44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5 Resh.edu.ru
MUKpOITperapaTaxy

45 JleneHue KISeTKH — MHTO3 Resh.edu.ru

46 Tumer ketok. KapuoknHes v IUTOKKUHES. 0.5 Resh.edu.ru

JlaGopatopHas pabota «HaGmoneHue




MHUTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perysisinus )KM3HEHHOTO IMKJIA KIETOK 1 Resh.edu.ru
48 Opranmsm Kak eJHHOE 1eJ0e 1 LearningApps.org
49 Tkanu pacTeHui. i1a60paT013Haﬂ pabota 1 05 LearningApps.org
«M3ydeHne TkaHEeH pacTECHUIN
TxaHM KUBOTHBIX U YEJIOBEKA.
50 JlabopatopHnas pabota «/3ydeHne TkaHen 1 0.5 LearningApps.org
KUBOTHBIX)»
Oprassl. CucTeMBI OPraHoOB.
o1 JlaboparopHas padoTta «3yuenue 1 0.5 LearningApps.org
OpraHOB IIBETKOBOTO PACTCHHSDY
52 Omnopa Tena opraHu3MoB 1 LearningApps.org
53 JIBM>KEHUE OPraHU3MOB LearningApps.org
54 [TuTanre opraHu3MoB LearningApps.org
55 [MuTaHne O3BOHOYHBIX )KHBOTHBIX. 1 LearningApps.org
[MumeBapuTenbHas CCTEMA YEIOBEKA
56 JIpIxaHue opraHu3MoB 1 LearningApps.org
57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H 1 LearningApps.org
YeoBeKa
58 TpancmopT BeliecTB y OpraHu3MoB 1 LearningApps.org
o | Koo s
60 Boinenenue y opranusMoB 1 LearningApps.org
61 3amura y OpraHu3MoB 1 LearningApps.org
62 NMmyHHas cuctema ueaoBeKa 1 LearningApps.org
63 Pa3znpaxxumocTs 1 perynanus y 1 LearningApps.org




OPraHu3MoOB

I'ymMopanbHas peryssanus 1 S3HIOKpUHHAS

64 LearningApps.org
cHCTeMa JKUBOTHBIX M YeJIOBEKa

65 ®dopMbI pa3MHOXKCHHSI OPTaHU3MOB Resh.edu.ru

66 [TosoBoO€e pa3MHOKEHHE Resh.edu.ru

67 Meiios Resh.edu.ru
I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJeTOK. JlaboparopHas pabota

68 patopHaz p 0.5 Resh.edu.ru
«M3ydenue cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpEapaTaxy
NunuBuayaibHOE Pa3BUTHE OPraHU3MOB .

69 Y p P LearningApps.org
— OHTOTEHE3
3aKkiIagKa OpradoB U TKaHEU U3 )

70 P LearningApps.org
3apO/IBIIIEBBIX JTUCTKOB
Poct u pa3zButne )XKUBOTHBIX.
JlaboparopHas paboTa «BblsBieHue .

71 PATOpHai p . 0.5 LearningApps.org
MPU3HAKOB CXOJCTBA 3apOIbIIIen
MTO3BOHOYHBIX KHUBOTHBIX)
Pa3zmHOXeHue U pa3BUTHE pACTCHUH.
Jlaboparopnas pabota «CtpoeHue .

72 PaTOpHat b P 0.5 LearningApps.org
OpraHoOB Pa3MHOKEHUS BBICIIUX
pacTeHui»
Hcropus cTaHOBIEHUS U PA3BUTUS .

73 P P LearningApps.org
TEeHETUKH KaK HayKd
OcCHOBHBIE TIOHATHS U CUMBOJIbI TEHETUKH.

74 JIaGoparopHas pabota «/{po3oduia kak 0.5
00BEKT TeHETUYECKUX UCCIICIOBAHUID)

75 3aKOHOMEPHOCTH HACJIEI0BAaHUS 0.5




pu3HAKoB. MoHOTHOpHIHOE
ckpemrBanue. [Ipaktiuueckas paborta
"N3yueHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeuIrBanus y Apo30Quist"

uTonornyeckue 0CHOBBI

76 1
MOHOTHOPHUTHOTO CKPEIIHBAHHS
77 AHaIM3UPYIOIIEE CKPELIMBAHUE. 1
Henonnoe nomMmuanpoBanue
JurubpuHOE CKpeIBaHue.
78 [IpakTuueckas padota «3yueHnue 1 05
Pe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHS
Yy Ap030(HITBI
79 [{uToTorMYecKre OCHOBBI TUTHOPHTHOTO 1
CKpEeIMBaHUS
80 CuermieHHOe HacJIeI0BaHUE IPU3HAKOB 1
81 XPpOMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 T'eHoTHn Kak 11eJI0OCTHAS cUCTEMA 1
84 reHeTI/I‘lfCKI/Iﬁ KOHTPOJIb Pa3BUTHUS 1 fipi.ru
pacTeHHii, ’KUBOTHBIX U YEJIOBEKa
85 H3meHunBOCTH TPU3HAKOB. Bribl 1 Stepik.org
W3MEHUYUBOCTH
86 Mo auduKanoHHas H3MEHYUBOCTD 1 Stepik.org
BapuanonHslii psa v BapuauoHHas
kpuBas. JlabopaTopHas pabora
87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 0.5 Stepik.org

MO,[[H(pHK&HHOHHOfI U3MCHYMBOCTH.
HOCTpOGHI/IC BapualflMOHHOTO psijia U




BAPUALIMOHHON KPUBON»

88

TI'enoTunmyeckas M3MEHUYHNBOCTb.
KoMOuHaTuBHast H3MEHYHUBOCTE

Stepik.org

89

MyTtanoHHast U3MEHYHBOCTb.
[IpakTuyeckas padora «MyTtanuu y
po30¢ sl (Ha TOTOBBIX
MUKpOTMpernaparax)»

0.5

Stepik.org

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoiriecca. JMUTeHETHKA U SMTUTEHOMHKA

Stepik.org

91

I'eneruka yenoseka. [IpakTuueckas
pabota «CocTraBlieHHE U aHATU3
POOCIOBHOM»

0.5

Stepik.org

92

MeToabI MEMUITUHCKOU T'€HETUKU

Stepik.org

93

3HayeHNEe MEIUIIMHCKON T€HETUKHU B
MPEAOTBPAIICHUN U JICYCHUH
reHEeTHYECKUX 3a001€BaHNN YEI0BEKa

LearningApps.org

94

OCHOBHBIE TIOHATHUS CEJIEKIIUH.
Jlaboparopnas pabota «3yuenue coptos
KYJIBTYPHBIX PACTEHUN U MOPOJ
JOMAIITHUX KUBOTHBIX)»

0.5

LearningApps.org

95

MeTopbl CeNeKIMOHHON paOOTHI.
JlaboparopHas pabota «/3yuenune
METO/JIOB CEJICKIIUU PACTCHUI

0.5

LearningApps.org

96

JlocTrKEeHMs CeNEKIUN PAaCTEHUN U
KUBOTHBIX. [IpakTuueckas pabora
«IIpuBuBKa pacTeHHI»

LearningApps.org

97

CoxpaHeHue, U3y4yeHUe U UCTIOIb30BaHNE
TE€HETUYECKUX PECYPCOB

LearningApps.org




buorexnonorus kak Hayka U OTpacib

98 npousBojacTBa. [IpakTuyeckas padora 1 0.5 LearningApps.org
«M3ydenne 00beKTOB OMOTEXHOJIOTHI

99 OCHOBHBIE HANPaBJICHUS] CHHTETHYECKON 1 LearningApps.org
ouosorun

100 XpOMOCOMHAsl U T€HHAsl HHKEHepUs 1 LearningApps.org

101 MenuunHckre OMOTEXHOJIOTUN LearningApps.org
PezepsHbiit ypok. [ToBTOpeHue,

102 . 1
00001IeHHe, cucTEMAaTH3aIis 3HAHUI

BIIEE KOJIMYECTBO YACOB I1
OBbII] OJI CTBO HACOB I1O 102 135

[TPOI'PAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI
pecypcsl
1 DBomonuonnas teopus Y. /lapsuna 1 bio-ege.sdamgia.ru
BIDKYIIIME CHJIBI HBOJIFOIIMU BUOB 110 Y. . .
2 Apmicym 1 bio-ege.sdamgia.ru
JapBuny
Bopr0a 3a cymniecTBoBaHNE, €CTECTBEHHBIN . .
3 P Y . 1 bio-ege.sdamgia.ru
U UCKYCCTBEHHBIN 0TOOP
DopMUPOBAHHE CUHTETUYECKON TEOPHH . .
4 PMHP P 1 bio-ege.sdamgia.ru
IBOJIIOIIAN
OTansl 3BOJIIOIMOHHOTO MpoLecca: . .
5 P 1 bio-ege.sdamgia.ru
MHKPO3BOJIIOLMS U MAKPOIBOIIOLIHS
[TonmynmAauuss — sneMeHTapHas €IMHUALIA . .
6 Y P 1 bio-ege.sdamgia.ru
3BOJIIOLUA
3aKOH reHeTU4eCcKOoro paBHoBecus JIx.
Xapau, B. BaiinOepra. JJabopaTopHas . .
7 P P patop 1 0.5 bio-ege.sdamgia.ru
pabora «BblisiBIeHUE U3MEHYUBOCTH Y
oco0eil 0HOTO BUIa»
8 DneMeHTapHbIe (PAaKTOPBI YBOJOIMH 1 bio-ege.sdamgia.ru
DddexT ocHoBarens. dPpdext . .
9 b b 1 bio-ege.sdamgia.ru
OYTBIJIOUHOTO TOPIIBIIIKA
Murpanun. 301911y nomysIsiuii: . .
10 P Y 1 bio-ege.sdamgia.ru
reorpaduueckas, Ouojgoruueckas
EcTtecTBeHHBII 0TOOp — HaMpaBISIONINI . .
11 P P 1 bio-ege.sdamgia.ru

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

bio-ege.sdamgia.ru

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

bio-ege.sdamgia.ru

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

bio-ege.sdamgia.ru

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHas pabora «CpaBHEHHE BUIOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO)

0.5

bio-ege.sdamgia.ru

16

Crpykrypa Buaa

bio-ege.sdamgia.ru

17

BunoobOpa3oBaHue kKak pe3yJabTar
MUKPOIBOJIOIUH

bio-ege.sdamgia.ru

18

CBi3b MHKPOI3BOJIIOLOWHU U SIIUACMHUOJIOT NN

bio-ege.sdamgia.ru

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOJ'IGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH SBOJTIOIHH

24 AnantuBHas paguauus. HepaBHOMEpHOCTD
TEMIIOB 3BOJIIOLUU
HayuHble runoressl IpoOUCX0KI€HUS .

25 i P learningapps.org
KU3HU Ha 3emiie

OHay4YHbIE MPECTABIECHUS O 3aPOKIECHUU .

26 flonay P P learningapps.org
KUZHU
OCHOBHBIE ATaIbl HEOPraHUYECKOU .

27 learningapps.org
IBOJTIOIIH

28 ['umoTe3b! 3apoxkKICHUS KU3HU learningapps.org
Hcropus 3emin 1 METOABI €€ N3YUECHMUS.
JlaboparopHas padota «/3yuenue u .

29 paTopHai p e 0.5 learningapps.org
OTIMCaHHE UCKOTIAeMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB»
HauanbHbie 3Tans opraHun4ecKkoin .

30 learningapps.org
9BOJTIOIIHI

31 DBOJIIOLHUS 3YKapUOT learningapps.org
OcHOBHBI€ ATaIbI BOJIIOIUU

actutenbHOro Mupa. [Ipaktuyeckas .

32 P pa. 1P . 0.5 learningapps.org
pabora «3yyenue ocobeHHOCTEH
CTPOEHUS paCTECHUI Pa3HBIX OTIICIOBY»
OCHOBHBIE ATaIbI BOJIOIUU KUBOTHOTO .

33 learningapps.org
MHUpa
DBOJIIOIMS )KUBOTHBIX. [IpakTuyeckas

34 pabota «M3yueHue ocobeHHOCTEH 0.5 learningapps.org
CTPOEHHMSI MO3BOHOUYHBIX JKUBOTHBIX)»

35 Pa3BuTHe xu3HM Ha 3eMIle 10 dpaM U learningapps.org




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 learningapps.org
KPHU3UCHI TIPOIILIOTO
CoBpeMeHHbIH 3KOJOTUYECKUIN KPU3UC, ETO .

37 learningapps.org
0COOEHHOCTH
CoBpeMeHHast CUCTeMa OPraHUIeCcKOTO .

38 learningapps.org
MIPOIIIIOTO
OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIBI .

39 byl learningapps.org
OpraHu3MOB

40 AHTPOTIONIOTHS — HayKa O 4eJ0BeKe resh.edu.ru
Pa3Butne npeacrasieHui O

M p resh.edu.ru
MIPOUCXOKICHNHN YeIOBEKa
Mecto 4enoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas

42 pabota «M3ydenue ocoOEHHOCTEMH 0.5 resh.edu.ru
CTPOCHUSI CKEJIeTa YeJIOBEKa, CBS3aHHBIX C
MPSIMOXOKICHHEM)

43 JIBMOKYIIIHE CHIIBI aHTPOIIOTCHE3a resh.edu.ru
CooTHOIICHHE OUOJIOTUYECKUX U

44 resh.edu.ru
COLMABHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIMU aHTPOTIOTCHE3a resh.edu.ru

46 [TaneoreHeTHKa M MaJICOreHOMUKA resh.edu.ru

47 DBOJIIOIUS COBPEMEHHOTO YEJIOBEKa resh.edu.ru
UYenoseueckue pacsl. [IpakTrdeckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5 resh.edu.ru
aJlanTalui 4eJI0BeKay
MeXIMCIUTUTMHAPHBIC METOIbI

49 P resh.edu.ru

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Merto et skonorun. Jlaboparopuas padora
o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN
59 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeJoBeKa
53 DKoyornyeckue PakTopb 1 stepic.org
Abunotnueckue pakropsl. CBET Kak
54 9KOJIOTUYECKUH (paKTop. Ha60paT0prﬂ 1 05 stepic.org
pabora «BoisiBneHue nprucnocooieHuit
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK PKOJOTUYECKUHA PaKTop.
55 JlabopaTtopHas pabota «BrIsiBIeHHe 1 0.5 stepic.org
MIPHUCTIOCOOJICHUI OPraHU3MOB K BITUSTHHIO
TEMIIepaTyphbD»
AbGuoTtndeckue (haxkTopsl. BiaxxHOCTh Kak
56 sKoJIorn4eckuii paktop. JlaboparopHas 1 05 stepic.org
paboTa «AHATOMHYECKHE OCOOCHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHU»
57 Cpenpl 0OuTaHUS OPraHU3MOB 1 stepic.org
58 buonorudeckue puTMbl 1 stepic.org
59 JKuznennsie GopMbI OpraHU3MOB 1 stepic.org
60 buotndeckue GpakTops 1 stepic.org
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI
61 JUIsl CYILIECTBOBAHUSI OPraHU3MOB B CpeZie 1 stepic.org
obuTaHus
62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1 stepic.org




nmonyidanuuun

OcHOBHBIC TTIOKa3aTeIIN MOMmyJIsIuun:

63 YHUCIIEHHOCTb, IUIOTHOCTb, BO3pACTHAs U stepic.org
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:
64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA, stepic.org
CMEPTHOCTh, MUTPAIIAN
65 DKOJIOTHYECKasi CTPYKTYpa MOMYJISIITUN stepic.org
66 JlunaMuka OMyJISIITUY U €€ perysius stepic.org
67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH. stepic.org
KpuBbie BEDKHBAHHS
OKoJIornYecKas HUIlla BUIA.
68 JlaboparopHas padota «IIpucrmocoOneHus 0.5 stepic.org
CEMsSIH PacTEHHH K PacCEICHUIO
69 Bua kak cucreMa momyssiuia stepic.org
70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI stepic.org
KUBOTHBIX
71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3 stepic.org
72 DKocucTeMa KaK OTKPBITasi CUCTEMa stepic.org
73 KpyroBopoT BeniecTs u MOTOK SHEPTUU B stepic.org
IKOCHUCTEME
74 OCHOBHBIE TIOKa3aTEIH YKOCHCTEMBI stepic.org
75 DKOJIOTUYECKUE TUPAMUIbI stepic.org
76 N3menenust cooOIIecTB — CYKIIECCUH stepic.org
77 [IpupoaHbIe 5KOCUCTEMBI. BKOCVI/ICTeMH stepic.org
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB
78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI stepic.org




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI stepic.org
VYp6oskocucremsl. [IpakTiuaeckas padoTta .

80 p P P 0.5 stepic.org
«M3ydenne u onucanue ypooIKOCUCTEMBI
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPTaHU3MOB B stepic.org
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

a3HBIX THIIOB Ha CYOOpPTraHU3MEHHOM, .

82 P yoop stepic.org
OpraHU3MEHHOM, MOMYJISIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX
buocdepa — obuieranerapHas 060I049Ka . .

83 Pep P bio-ege.sdamgia.ru
3emn

84 VYuenue B. U. Bepuaackoro o 6uochepe bio-ege.sdamgia.ru
3aKOHOMEPHOCTHU CYLIECTBOBAHUS . .

85 P Y bio-ege.sdamgia.ru
orocdepsl
KpyrosopoTsl BeriecTs u . .

86 Pyrosop bio-ege.sdamgia.ru
OMOreOXMMHUYECKHUE IUKIIBI
3oHanbHOCTH OuOChepbl. OCHOBHBIE . .

87 Pep bio-ege.sdamgia.ru
OMOMBI CyIIH

88 YcroitunBoCTh OHOCHEpHI bio-ege.sdamgia.ru

89 DKOJOTUYECKHE KPUZHUCHI U UX TPUUUHBI learningapps.ru

90 Bo3szeiicTBue uenoBeka Ha ouochepy learningapps.ru
AHTpOTIOT€HHOE BO3/ICHCTBUE HA .

91 . . learningapps.ru
PACTHTENBHBIN U KUBOTHBIN MUP

92 OxpaHa npupob! learningapps.ru

93 OcHOBHBIE MPUHIUIIBI YCTOHYUBOTO learningapps.ru




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEeHHE OMOJIOTUIECKOTO 1 learningapps.ru
pa3zHooOpa3us 3emiu
95 Q§06HICHI/IG 1o TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»
96 0.'606HICHI/IG 1o TeMe «MaKkpo3BOJIOLUS U 1
e€ pe3yabTaThD»
97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»
98 O6061mmenue o treme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOTIOTEHE3)
99 O06o01menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)
100 O06006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU»
101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI
102 O606menue mo teme «brocdepa — 1
ryio0abHast 3KOCUCTEMa))
OBLIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buosorus. buonorudyeckue CUCTEMBI M MIPOIIECCHI; YIIIYOJIeHHOE 00yUYeHuUe,
10 ximacc/ Tepemor A.B., IlerpocoBa P.A. O611ecTBO ¢ orpaHuYeHHOMN
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

* buonorus. buonoruueckure CUCTEMBI M TIPOLIECCHI; YIIIYOJIeHHOE 00yUueHue,

11 ximacc/ Tepemor A.B., IlerpocoBa P.A. O611ecTBO ¢ orpaHuYeHHON

oTBeTcTBEHHOCTHIO « MOl MHEMO3HNHA »

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
buonorus Campbell/ Ixeitn b. Puc, JIuza A. Yppu, Maiikn JI. Ketin, Ctusen
A. Baccepman, [Tutep B. Munopcku, Po6ept b. Ixexcon, OOO

"uanektuka", 2021r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Bio-ege.sdamgia.ru
Stepik.org
Resh.edu.ru
LearningApps.org
fipi.ru
lecta.rosuchebnik.ru



