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MNOACHUTEJIbBHAS 3AIIUCKA

[Iporpamma no yuebnomy npeamery "buonorus” (ganee - 6Mon0rus) Ha YpOBHE CPEIHETO
obmrero obpa3oBaHus pazpaborana Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoii ®deneparun», ®I'OC COO, Konunenuuu mnpenomaaBaHus
yuebHoro npeaMera «buonorus» U OCHOBHBIX MOJOXKEHHUN (eaepalbHOil paboueil mporpaMmel
BOCTIUTAHMS.

VYyeOnsniii npeamer «buonorus» yriyonéaHoro ypoBHs wusydenus (10—11 xmaccer)
SIBJISIETCS. OJHUM M3 KOMIIOHEHTOB MpeIMeTHOM obnactu «EcTecTBeHHO-HAY4YHBIE MPEIMETHD.
Cornacao mnonoxenusim PI'OC COO npopunbHble y4eOHBIE NpPEAMETHI, H3ydaeMmble Ha
yrIyOJIEHHOM YpPOBHE, SIBIISIOTCS criocoOoM auddepeHnnanun o0ydeHrus Ha YPOBHE CPETHETO
o0mero oO0pa3oBaHUsS M MPU3BAHBI OOECTIEUUTH MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIHM,
CpeAHHUM OOIIMM, CpPEeIHUM NPO(ECcCHOHANBHBIM M BBICHIMM OOpa3oBaHueM. B To ke Bpewms
KaXIbId U3 3TUX y4eOHBIX TPEMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa30BaTeIbHBIX, BOCIIUTATENIbHBIX U PAa3BUBAIOIIMX 33/1a4, CBS3aHHBIX C MpodopUeHTaINeH
o0ydJaromuxcs MW CTUMYJIMPOBAHHWEM HMHTEpeca K KOHKPETHOM o0lacTh Hay4yHOro 3HaHUS,
CBSI3aHHOTO C OWMOJOTHEW, MEIUIIMHOM, HKOJIOTHEH, TMCUXOJOTHued, CIOPTOM WM BOEHHBIM
JIETIOM.

[Iporpamma no yueGHOMY npenmery "buonorus" naér npencraBieHUe O LEIU U 3aJadax
n3ydeHus yaeOHoro npeamera «bruonorus» Ha yriryoJaéHHOM ypoBHE, ONpenersieT 00s3aTenbHoe
(MHBapUaHTHOE) TMpEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTypHUpOBaHHME IO pa3AeiaM U Temawm,
pacrmpezeneHue 1o Kiaccam, peKOMEHAyeT MOCIeI0BaTeIbHOCTh U3y4eHUsI y4eOHOro MaTepuania
C Y4€TOM MEXIPEAMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro mporecca,
BO3pacTHBIX OCOOEHHOCTEH oOydwaromuxcs. B mporpamMe mo 6Moi0ruM peann3oBaH MPUHIIMUIT
MIPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJIOrMM Ha YpOBHE OCHOBHOrO 00Iero oopa3zoBaHUS,
Onmaromaps 4eMy MpPOCMAaTpPUBAETCS  HANpPaBIEHHOCTh HA  IOCIEAYIOIIee  pa3BUTHE
OMONOTUYECKUX 3HAHWHA, OpPUEHTHPOBAHHBIX Ha (POpPMUpPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHUS, IKOJIOTHUYECKOT0 MBIIUICHUS, TPEICTaBICHUNA O 3J0pOBOM 00Opa3e >KHM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOLIEHHWs K OKpYyXarolledl mpupoaHoil cpexe. B mporpamme mo
OMONIOTHH TaK)Ke ITOKa3aHbl BO3MOXKHOCTH YUeOHOro mpeamera «buonorusy B peann3anuu
tpeboBanmiit ®I'OC COO k mIaHUPyeMbIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM
pesynbrataM oO0y4eHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEIHHOM
NEeSITEIbHOCTH OOYy4aloUIMXcs MO OCBOEHHUIO COAEpXKaHUs OHOJIOrMYEcKOro oOpa3oBaHHUs Ha
YpOBHE cpeaHero ol1miero oopa3oBaHus.

VYuebublil npenmer «buonorus» Ha ypoBHE CpeaHEro ooOIero o0pa3oBaHMs 3aBeplIacT
Ouonoruueckoe 00Opa3oBaHUE B MIKOJIE M OPUEHTUPOBAH Ha PACIIMPEHUE U YriyOleHue 3HaHUN
O0ydJaromMXxcsi O JKWUBOM TMPUPOJE, OCHOBAX MOJEKYISIPHOW U KICTOYHOW OWOJIOTHH,
SMOPHOJIOTUM U OUOJIOTMM Pa3BUTHS, T€HETUKHU, CEJEKIMH, OMOTEXHOJIOIMH, HBOJIOIMOHHOTO
YUYEHHS U DKOJIOTHH.

N3ydenne yuebHoro npeamera «buonorus» Ha yriayOlIeHHOM YpOBHE OpMEHTHPOBAHO Ha
MOJITOTOBKY OOydaromuxcs K IMOCIEAYIOIEMY MOJIy4eHUI0 OUOIOrHYecKoro oOpa3oBaHHs B
BY3aX M OpPTraHU3aIUsAX CpeaHero npodeccruoHaIbHOro odpa3oBanus. OCHOBY €ro COAEpIKaHHS
COCTaBJISIET CUCTeMa OHOJOTMYEeCKMX 3HAHUM, MOJYYEHHBIX MPH H3YYEHUHU OOYyYarOIIMMHCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX pa3[eloB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 xmaccax 3Tu 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIUpEeHbl U yriIyOJIeHbI
OMONTOTUYECKNE 3HAHUS O PACTEHHSIX, XKHBOTHBIX, rpubax, OakTepHsX, OpraHu3Me YellOBeKa,
OOIIMX 3aKOHOMEPHOCTSIX JKU3HHU, JOIMOJHUTEIHHO BKIIIOUEHBI OHOJNIOTMYECKHE CBENICHUS
MPUKIIAJHOTO U MOUCKOBOI'O0 XapakTepa, KOTOPhIe MOKHO HCIOJIBb30BaTh KaK OPUEHTUPHI IS
nocienyromero Beibopa mpodeccun. BozaMokHa Takke MHTErparisl OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMU 3HAHUSAMU, MTONYYEHHBIMH O0YUYaIOLUMUCS TPU U3ydeHUH (GUBUKH, XUMUH,
reorpaduu U MaTeMaTUKH.



CrpykTypa mporpamMmbl 1o ydeOHOMY mpenMery "buomorus" orpaxaer CHCTEMHO-
YPOBHEBBIM W 3BONIOLMOHHBIN MOAXOABI K M3ydeHHIo Ouosnoruu. CoriacHO UM, H3ydaroTcs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl )KUBBIX CUCTEM Pa3HOIO YPOBHsI OpraHHU3aluy,
SBOJIOIMA OPraHWYECKOTO0 MHpa Ha 3eMjie, COXpPaHCHHs OHOJOTMYECKOro pa3zHooOpasus
mianetsl. Tak, B 10 kiacce M3ydaloTcs OCHOBBI MOJEKYISPHOW W KIETOYHOW OHOIOTHUH,
SMOPHOJIOTUU ¥ OMOJIOTUU PA3BUTHUS, TCHETUKU M CEJIEKIIUU, OMOTEXHOJIOIMH U CHHTETUYECKOH
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUsA OOydJaromuxcsi Mo OOTaHWKE, 300J0THH, aHATOMHH,
¢usnonoruu yenoseka. B 11 kiacce M3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI AKOJIIOTUH U
yueHue o ouocpepe.

VYueOuplii mnpenmer «buonorus» TNpU3BaH OOECIIEYUTH OCBOCHHE OOYYArOIIMMUCS
OMOJIOTMUECKUX TEOpUH M 3aKOHOB, HJEW, NPUHIUIIOB W TpaBWJ, JIeKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAapTHHBI MHpa, 3HAaHUH O CTPOCHHM, MHOr000pa3uu U
0COOEHHOCTSIX KJIETKH, OpTaHW3Ma, IOMYJALNNH, OWOLEHO03a, SKOCHCTEMBI, O BBLIAIOLINXCS
Hay4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIEIOBAHUSIX B OHOJOTMH, MPUKIAIHBIX AaCMEKTax
OuoNMOruuecKrux 3HaHWM. {7 pa3BUTUS W MOJAEP)KAaHUS MHTEpeca O0OydaroluXxcsi K OMOIOruu
Hapsily €O 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOI0 MaTepHaja B COAEPKaHUU IPOrpaMMbl 110
OMOJNIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHMSI M Pa3BUTHUSI TOM WM WHOU
obsacTu OHOJIOrUM, BKJIAJOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PEIICHUE BAXKHEUIIMX
OMOJIOTMYECKUX M SKOJIOTHYECKUX MPOOIeM.

[enb uzyyenust yuebHoro npenmera «buonorus» Ha yriayOnEHHOM ypOBHE — OBJIaJIEHUE
O0y4arolMMHUCS 3HAHUSIMU O CTPYKTYpPHO-(YHKIIMOHAJIHHOW OpraHU3allMU >KUBBIX CHCTEM
pa3HOro paHra v NMpUOOpeTeHHe YMEHHM UCIONIb30BaTh ATH 3HAHUS B (POPMUPOBAHUH MHTEpeca
K ompeneia€HHor obmactu mpodecCHOHATBHON NIeATEIPHOCTH, CBSI3AHHOW C OWMOJIOTHEH, WK K
BbIOOpY YueOHOro 3aBeZeHHS IS MPOIOIDKEHUS OMOIOrMUECKOro 00pa3oBaHMUs.

JlocTikeHue Lenu u3ydeHus: ydeOHoro mnpenmera «buonorus» Ha yriyOnEHHOM ypoBHE
o0ecreurnBaeTcsl pelieHueM CIeAYoIuX 3a/1ay:

OCBOEHHE  OOyYalOIUMHUCS  CUCTEMbl OHMOJIOTMYECKMX 3HaHHW: 00  OCHOBHBIX
OMONIOTUYECKUX TEOPHSX, KOHIEMIHUAX, TMIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IpaBHIaXx,
COCTaBJISIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAyyHYI0 KapTHHY MHpa; O CTPOEHUH,
MHOT000pa3uu U OCOOCHHOCTSAX OMOJIOTrMYECKHX CHCTeM (KJIETKA, OPraHW3M, MOMYJSALHUs, BUJ,
OuoreoneHo3, Ouocdepa); O BBLAAOLUIMXCS OTKPBITUAX M COBPEMEHHBIX MCCIEIOBAHUAX B
ouonoruu;

O3HAaKOMJIEHHME  OOy4YaloIIMXCcs €  METOJaMHU  TO3HAHHUA  KUBOM  NPUPOABIL:
HCCIIEI0BATEIbCKUMH METO/IaMH OHMOJIOTHYECKUX HayK (MOJIEKYJISIPHOW M KJIETOYHOM OMooruu,
SMOPHOJIOTUU ¥ OMOJIOTUU PA3BUTHS, TCHETUKU M CEJIEKIIUN, OMOTEXHOJIOIMHA U CHHTETUYECKOM
OMONIOrMM, MaJlCOHTOJNIOTUH,  OKOJOTMH); METOJAaMHU  CAMOCTOATEIBHOrO  MPOBEACHUS
OMONIOTUYECKUX MCCIIEeOBaHUI B JlabopaTtopuu U B mpupoze (HaOmroneHue, H3MEepeHue,
9KCIIEPUMEHT, MOJICIIUPOBAHMUE);

OBJIaZIeHHE OOYYalOUIMMKCS YMEHHUSMHU: CaMOCTOATEIbHO HAXOJUTh, AaHAIW3UPOBATh U
HCIONIB30BaTh OMOIOTHYECKYI0 HH(GOPMAIUIO; MOIb30BAThCS OMOJIOrHUECKON TEPMUHOIOTHEH U
CUMBOJIMKOH;  yCTaHaBIMBaTb CBSI3b MEXKJAY pPa3BUTHEM OHOJOTMM M COLMAIBHO-
SKOHOMUYECKUMHU M HKOJIOTMYECKUMHU MPOOJIEMaMHU YeJIOBEYECTBA; OLICHUBATh IOCIEACTBUS
CBOCU JESITENbHOCTH IO OTHOIICHHMIO K OKpY)KaloIled HPUPOJHOU cpelle, COOCTBEHHOMY
3I0POBBI0O M 3[I0POBBIO  OKPYXKAIOIIMX JI0Jiei; OOOCHOBBIBATH U COOJIOAATH  MEphI
poUIaKTUKU MH(EKIIMOHHBIX 3a00JIeBaHM, IpaBuUiia MOBEACHUS B MPHUPOJAE U oOecredeHus
0e301macHOCTH COOCTBEHHOM >KM3HENEATENLHOCTH B UPE3BBIUANHHBIX CHUTYAIUSIX MPUPOAHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHBIE Hay4HbIE OTKPBITHS B 00JacTu
ouonoruu;

pa3BUTHE Y O0YYAIOMIMXCS WHTEIIEKTYalbHBIX U TBOPUECKUX CIOCOOHOCTEH B Mpoliecce
3HAaKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSIMH M COBPEMEHHBIMH HCCJIEIOBAaHUSAMU B OHOJIOIMH,
pelaeMbpIMi €10 MpodjeMaMHu, METOI0JIOTHel OHOJIOrMYecKOro HCCIIEeNOBaHUsl, MPOBEIEHUS



SKCIIEPUMEHTAJIbHBIX HCCIECOBAHUM, pEHIeHUs] OWOJIOrMYeCKUX 3aJady, MOJEIUPOBAHUS
OMONIOrMUeCKUX 0OHEKTOB U MPOIECCOB;

BOCIIUTAHUE Y OOYYAIOMINXCS [IEHHOCTHOTO OTHOIICHHS K JKUBOUM IMPHPOJIE B IEJIOM U K
OTACTbHBIM €€ O0O0beKTaM W SBJICHUSAM; (OpMHUpOBAaHME HKOJOTHYECKOM, TE€HETHYECKOH
IPaMOTHOCTH, OOIIeH KyJIbTypbl MOBEIEHHUS B MPUPOJAE; MHTETPALMUd €CTeCTBEHHO-HAYUHBIX
3HAHUM;

nproOpeTeHHe 00YJAIOMMMHC KOMIETEHTHOCTH B PAIlMOHAIEHOM IIPHPOIOTIONIB30BAHIH
(cobOmroneHue TpaBUJI TOBEJACHUS B TMPUPOJIE, OXpaHbl BHUIOB, HIKOCHUCTEM, Ouochepsl),
COXpaHEHUH COOCTBEHHOTO 3/I0POBbS M 30POBbS OKPYXKAIOIIUX JIIOJEH (coOIrofeHus mep
npopuIakTUK ~ 3a0oneBaHuid,  oOecrieueHHe  O€30MaCHOCTH  KHU3HENESATENBHOCTH B
Ype3BBIYANHBIX CUTYAIUSAX TPUPOJIHOTO U TEXHOICHHOTO XapaKkTepa) Ha OCHOBE MCIIOIb30BaHUS
OMOJIOrMYECKUX 3HAHUN U YMEHUI B TTOBCEHEBHON KU3HU;

CO3JIaHWE YCIIOBHH Ui OCO3HAHHOTO BbIOOpa OOYYAIOMIMMHUCS WHIUBHIYaTbHON
00pa3oBaTeIbHON TPACKTOPUM, CIIOCOOCTBYIOIIEH TMOCIenyomeMy mnpodecCHOHATbHOMY
CaMOOTPEIEIICHNI0, B COOTBETCTBUH C WHAMBUAYAIbHBIMH HHTEpPECAMU M TOTPEOHOCTAMHU
peruoHa.

OO0riee 4YKCIIO YacoB, OTBEJCHHBIX Ha HW3ydeHHWE OWOJIOTMH Ha YIrIIyOJICHHOM YpOBHE
cpenHero obmero oOpa3oBaHus, cocraBisieT 204 waca: B 10 wxmacce — 102 uaca (3 uaca B
Heneno), B 11 kmacce — 102 yaca (3 yaca B HEZEIIO).

Otb6op opraHu3alMOHHBIX (OpM, METOAOB H CPEACTB OOydeHUs OHOJOTHH
OCYILIECTBIISIETCS. ¢ YYETOM ClelM(PUKHN ero CoAEp aHHs W HANPaBICHHOCTH HA MPOJIOJDKEHUE
OMoNMOru4eckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro Mpo(hecCHOHATBFHOIO0 M BBICIIETO
o0Opa3oBaHws.

OO0s13aTeNbHBIM YCIIOBUEM MPH OOY4YeHHUU OMOJOTHMH Ha YriyOJIEHHOM YpOBHE SIBISIETCS
MpoBe/IeHHE J1Ta0OpaTOPHBIX M MpakTHueckux pabor. Taxke ydacTue o0OydaloUIMXcs B
BBITIOJTHCHUHM TIPOCKTHBIX W y4COHO-UCCIICIOBATEIBLCKUX  PAabOT, TeMaTHKa KOTOPBIX
OlpeNensieTcs] Y4YUTeJIeM Ha OCHOBE HMEIOIIUXCS MaTepHallbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KUIIACC

Conep:xaHue IpoOrpaMmbl, BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHoOM uroropoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHass Ouonorusi — KOMIUIEKCHass Hayka. KpaTkass uctopust pa3BUTHS OHMOJIOTHU.
buonornueckue Hayku W u3ydaemble UMHU TNpoOneMbl. DyHIaMeHTanbHbIE, NPUKIAJHBIE U
MTOMCKOBBIE HAYYHbIE UCCIIEJIOBAHUSI B OMOJIOTUU.

3HayeHue OuoNOruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouosnorueid. 3HaueHHE OHMOJNIOTMUM B IPAKTUYECKOM
JEATENbHOCTH YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE, IPOMBIIUICHHOCTH, OXpPaHE
IIPUPOJBI.

JdemoncTpanuu

[optpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, V. I'apsei, .
Mengens, B. W. Bepuanckuii, M. II. IlaBnos, M. M. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, @. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3b OMONOTUH C IPYTMMH HaykaMu», «Crucrema OMOIOrHYecKuX
HayK».

Tema 2. ’KuBble cucTeMbl 1 HX H3YYECHHUE

JKuBble cucTembl Kak NpeaMeT U3ydeHHst Onoioruu. CBONCTBA JKUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTh, CIOXKHOCTh W YIHOPSIAOYEHHOCTH
CTPYKTYpBl,  OTKDPBITOCTb,  CaMOOpraHM3alUs, CaMOBOCIIPOMU3BEACHHE, PA3APaKUMOCTD,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

VYpoBHHM OpraHu3alMd JKUBBIX CHCTEM: MOJICKYJISIPDHBIM, KJIETOYHBI, TKAaHEBBIM,
OpPTraHU3MCHHBIN, MOIYJISIIMOHHO-BUIOBOH, HKOCHCTEMHBIN (OmoreoneHOTHYECKUIT),
6uocdepusiit. [Iporeccbl, MPOUCXOAAIINE B KHUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH YKUBOTO.
XKuzsp kak ¢opma cymecTBoBaHusl Marepu. Hayku, uszydaroniue >kMBble CUCTEMbl Ha Pa3HbIX
YPOBHSIX OpraHU3aluy.

N3yuenue xuBbIXx cucteM. Metojpl Ononornyeckoi Hayku. HaGmionenue, msMepeHue,
JKCIIEPUMEHT, CUCTeMaru3anus, MeraaHainus3. lIoHATHME O 3aBUCMMOM M HE3aBHCHMOU
nepemeHHoi. I[lnmanupoBanue nskcnepuMeHTta. [loctaHoBka W mpoBepka rumnore3. Hynepas
runoresa. [TonsTue BoIOOPKU U €€ nocToBepHOCTh. Pa3dpoc B Guonmornueckux AaHHbIX. OneHka
JIOCTOBEPHOCTH IIOJYYEHHBIX PE3yJabTaToB. IIpuuMHBI MCKaKE€HUs PE3yJIbTATOB HKCIIEPUMEHTA.
IloHsITHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuubsl u  cxembl: «OCHOBHBIE TPU3HAKM >KU3HW», «bHonormueckue cucreMuly,
«CBOMCTBA )KMBOW MaTepun», «YpOBHU OPTaHU3ALNN )KUBOU IPUPOABD», «CTpOEHNE KUBOTHOU
KIeTKN», «TkaHu  KUBOTHBIX»,  «CHCTEMBI OpPraHoB  4YEJOBEYECKOIO0  OpraHu3May,
«buoreonenosy, «buocdepa», «MeToabl U3yUEHUS )KUBOH MTPUPOIBI».

OO0GopynoBanue: 1ab0paTopHOE 00OPYIOBAHKE VISl TPOBEICHUS HAOMIOACHUH, N3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHuE pa3iIMYHBIX METOAOB NPU HM3YUYEHUU MKUBBIX
CUCTEMM.

Tema 3. buonorust KjieTku

Knerka — cTrpykTypHO-(QyHKIMOHAIbHAS €AMHULA KUBOTO. VICTOpUS OTKPBITHS KIETKH.
Pa6orer P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE NONOKEHUS COBPEMEHHOHN KIETOYHOU TEOPHH.

Metonbl MOJNEKYISIpHOW M KIETOYHOH OWONOTrMU: MHKpPOCKOINHUS, XpomaTorpadus,
anekTpodope3, METOA  MEYEHBIX aToOMOB, Au(QepeHnnanbHoe IeHTpUudyrupoBaHue,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue ukcuposannvlx kiemox. DIEKTPOHHAS MUKPOCKOIMSL.
Kongokanvnas muxkpockonus. Bumanvnoe (npusicuznennoe) usyyenue Kiemox.

JdemMoHcTpanuu

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

Tabmuuel 1 cxembl: «CBETOBOW MMKPOCKOI», «DJIEKTPOHHBIN MHUKpOcKom», «Mcropus
Pa3BUTHS METOJJOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIpENaparbl pacTUTEIbHBIX, >KUBOTHBIX W
OakTepHanbHbIX KIETOK.

IIpakTnueckas padora «/3yueHue MeTOJOB KIETOYHOM Ouonoruu (xpomarorpadus,
anekTpodopes, muddepennmanpaoe nearpudyruposanue, [LP)».

Tema 4. XuMu4ecKkasi Opranu3anms KJIeTKu

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHL. Bona u €€ poib
KaK pacTBOpUTENS, peareHTa, ydyacTHE€ B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYIIALUN.
MuHepalibHbIE BEIlECTBa KJIETKH, UX OMonoruyeckas posb. Poib KaTHOHOB M aHUOHOB B KIIETKE.

Oprannyeckue BellecTBa KIETKU. buonorndeckue nonuMepsl. benku. AMMHOKHCIOTHBIN
coctaB OenkoB. CTpykTypsl OenkoBoil Monekyinbl. IlepBuynas cTpykrypa Oenka, menTHIHAsS
CBs3b. BTOpuuHas, TpeTuuHas, 4yeTBEpTHUYHAs CTPYKTYyphl. Jlenarypamus. CBoiicTBa OEIIKOB.
Knaccugukarus OenkoB. buonornueckue GpyHkiuu 6enkoB. [lpuonul.

VYrneBoapl. MoHoOcaxapuabl, AuUcaxapubl, OIUTOcaxapuiabl W monucaxapuisl. OOmui
IUIaH CTPOEHUs M (U3MKO-XMMMUYECKHE CBOMCTBa yrieBonoB. buonorndeckue ¢yHKuun
YIJI€BOJOB.

Jlumuael.  T'mapodunbHO-THApOPOOHBIE  cBoiicTBa.  Krnaccuukamust — JTHUIIKIOB.
Tpurnuuepuasl, pocdonunuapl, BOCKU, cTepouibl. buonornueckue ¢pynkuuu nunuaos. OOuiue
CBOMCTBa OMOJIOTMYECKUX MeMOpaH — TEKydecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK n PHK. Ctpoenune HykiaenHoOBbIX KHCIOT. HykiaeoTumasl.
[Mpunmun kommaementapHoctu. IlpaBunmo Yapradda. Crpykrypa JJHK — nBoitnas cnmpaiib.
Mecronaxoxaenue u 6uonornuyeckue pynkunn JJHK. Bunst PHK. ®ynkuun PHK B knertke.

Crpoenne momnekyinsl AT®. Makpospruyeckue cBs3u B Mosiekysie AT®. buonoruueckue
¢byaxkuun  AT®. BoccTaHOBICHHBIE TEPEHOCUMKH, HX (QyHKOMM B KIETKe. Jpyeue
HYKleo3uompugocgamul (HTD,). CexsennpoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHass OWoNOrusi: OMOXMMHUYECKHE W OWO(MHU3WYECKHUE HCCICIOBAHMS COCTaBa H
IIPOCTPAHCTBEHHON CTPYKTYpbl Omomonekyil. Modenupogeanue cmpykmypol u QyuKyui
buomonexkyn u ux komniekcos. Komnvromepnulii ouzaiin u opeanuveckuii cunmes 6UOMONEKY U
UX HenpupoOHbLIX AHATI0208.

JdemoncTpanuu

Hoprpersr: JI. [Tonunr, JIx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauxnun, @. Canrep, C.
[Ipy3unep.

Huarpammsl:  «PacnpeneneHue XMMHYECKHMX JJEMEHTOB B  HEKUBOM  IIPUPOIEY,
«PacripenieneHre XUMHUYECKHX JIEMEHTOB B JKUBOUW MPUPOIE».

Tabmuuel u cxemsl: «llepuoanyeckas Tabmuua XMUMHUYECKHUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYyJbl BOAbI», «BemrectBa B cocTaBe oOpraHu3MoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTyphl O€TKOBON MOJIEKYNbI», «CTpoeHHE MOJIEKYN YIiieBonoB», «CTpOeHHE MOJEKYI
aunuaoBy, «HykinenHoBble KUCIOThD», «CTpoeHue MosieKyibl ATOx».

OO6opyoBaHue: XuMU4ecKas ocyia 1 000py10BaHHE.

JlaGopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIBIO KAYECTBEHHBIX PEaKIIHii».

JlaGopatopnas padora «VccienoBaHue HYKIEMHOBBIX KUCJIOT, BBIACICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenune u GyHKIMH KICTKH



Tunsl KJI€TOK: syKapuoTHYecKas W Ipokapuoruueckas. CTpyKTypHO-(GYHKIMOHATIbHbIE
00pa30BaHUs KIETKH.

CrpoeHue TPOKAPUOTUYECKOW KiIeTKU. KierouHas cTeHka OakTepuid u  apXeu.
OcobeHHocTH CTpOEHUS TeTepoTpodHOM U aBTOTPO(HON MPOKApUOTUYECKUX KJIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3aX.

Crpoenue u (pyHKIMOHMPOBAHUE dYKapuOTHUYeCKOW KieTkH. [lmazmarndeckas MmemOpaHa
(mna3manemma). CTpykTypa IUla3MaTuueckodl MemOpaHbl. TpaHCIIOPT BELIECTB yepes
MIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIN (muddysus, obmery€nHas auddysus), aKTUBHBIN
(MepBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcmopT). [lomynponumaemocts MeMOpanbl. Pabora
HaTPUH-KAJTMEBOr0 Hacoca. DHAOIUTO3: MTMHOIUTO3, aronuTo3. Jk3ouuTo3. Kinerounas creHka.
CtpykTypa 1 QYHKIIMH KICTOYHON CTEHKH PAacTEHUH, TPHOOB.

Huronnazma. Lutozons. Lutockener. [IBukeHue murtomiasmbl. OpraHoOUIbl KIETKH.
OnHOMeMOpaHHBIC OPTaHOMABI KIIeTKH: dHAomIa3Marndeckas cetb (DI1C), ammapar 'onbmkw,
JU30COMBI, UX CTpoeHHe U (GYyHKIUH. B3auMocBs3b OJHOMEMOpPAHHBIX OPTaHOUAOB KIIETKH.
CrpoeHue TpaHyIIpHOrO peTukyinyma. Mexanusm nanpasnenus oOeikoe 6 IIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. Imamkuii  (arpaHyasipHBIA)
SHJOIIIa3MaTHIeCKuil peTukyaym. CekperopHas (yHkius anmapara ['omsmxu. Moougukayus
benkos 6 annapame I onvoocu. Copmuposka benkos 6 annapame I onv0dcu. TpaHCcoOpT BelecTB
B KJIeTKe. Bakyonu pactuTenbHbIX KieTok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOUABI KIETKU: MUTOXOHAPHUH, IUIaCTUABL. [Ipoucxoorcoenue
mumoxonopuii u naacmuo. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMU MHUTOXOHIpUKA U macTui. [lepBUuHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHJIBI
(OTOCHHTE3UPYIOUINX DYKApUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIEHKOIUIACThl  BBICIIUX
pacTeHuil.

HememOpannsie opranouabl kiaetku CTpoeHrne U pyHKIUMU HEMeMOpPaHHBIX OpPIaHOM]IOB
kietku. PubGocomsl.  [lpomescymounvie  unamenmoi. MukpopuiamMeHTsl. AKmuHos8ble
Muxpoguramenmol. MBIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMblULEUHbIX KIemoK.
Muxkporpy6ouku. Knerounsnii mentp. CTpoeHue W JBUKEHHE KIYTUKOB U PECHHYEK.
Muxkpotpy6ouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. OGonouka siapa, XpOMaTHH, KapuoOILIa3Ma, SIPBIINIKH, UX CTPOCHHE U (DYHKIIMH.
SAnepHbiii 6enkoOBbIM MaTpuKC. [IpocTpaHCTBEHHOE pacloNOkKEHHE XPOMOCOM B MHTEp(azHOM
anpe. Jyxpomamun u cemepoxpomamun. benrku XpoMmaThHa — TUCTOHBI. J{uHamuxa s0epHou
00601104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsie  BritoueHusi.  CpaBHHUTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTenHHOM, )KUBOTHOM, TPUOHON).

JdemoncTpanuu

[optpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubr u cxembl: «CTpoeHHE JYKaApHOTUYECKOW KIETKN», «CTpoeHue KUBOTHON
KIEeTKN», «CTPOCHUE PaCTUTENIbHON KIIETKN», «CTpoeHrne MUTOXOHAPUNY, «Sapoy, «CtpoeHue
MIPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOMI MHUKPOCKOI, MHUKPOMNpENapaTbl pPAaCTUTENbHbBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenapaThl 0aKTepHalbHbIX KIETOK.

JlabopaTopHasi paGora «/3ydueHne CTpOEHUS KIETOK Pa3IMUHbIX OPraHU3MOBY.

[IpakTnyeckas padora «l3yueHue cBOWCTB KJIETOUHOU MEMOpPAHbI».

JlabopaTopHnasi padora «lccinenoBanue miaa3Moin3a U ACMIIa3MOJIU3a B PACTUTEIbHBIX
KIIETKaxX».

I[IpakTueckas padora «l/3yueHne ABMKEHUS LUTOIIa3Mbl B PACTUTEIbHBIX KIETKaX).

Tema 6. O0MeH BeniecTB U NMpeBpalleHue JHEPruM B KJIeTKe

AccuMWISIIMA M AUCCUMMIISILIMSL — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpO(pHBII M  rerepoTpodHbIi. VYyacThe KucaopoJa B  OOMEHHBIX IIpoleccax.



DHepreTudyeckoe obOecrieueHne KieTku: mnpeBpamenne ATD B 0OMEHHBIX mMpoleccax.
@DepMeHTaTUBHBIA XapakTep peakiui KIeTOYHOro Meradosnm3ma. DepMeHTHI, X CTPOCHUE,
cBoiicTBa M MexaHusM JeiictBus. Kodepmentsl. Otianuusi (pepMEHTOB OT HEOPTaHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaToppl M OEIKU-UHTHOUTOpPBI.  3aBUCHMOCTh  CKOPOCTHU
(hepMEHTAaTUBHBIX PEAKIIHI OT PA3TUYHBIX (DAKTOPOB.

[lepBuuHBIN CHHTE3 OpraHM4ecKHX BellecTB B kieTke. dorocuHTe3. AHOKCUceHHblU U
oxcuzenHvlll pomocunmes 'y obaxmepuii. Ceemocoduparowue nueMenmsl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponp xmopornactoB B mporecce ¢porocuHTe3a. CBeTOBass U TEMHOBas
¢bazel. Pomoovixanue, Cs., Cs. u CAM-munvi gpomocunmesa. IIponyKTUBHOCTb (HOTOCHHTE3A.
BnusiHre pa3nuvHbIX (GaKTOpOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE ()OTOCHHTE3A.

XeMocuHTe3.  Pa3zHooOpasue  OpraHW3MOB-XEMOCHHTETHKOB:  HUTPHQPHUIUPYIOIIHE
OakTepuu, jKene300aKTeprn, cepodaKkTepuu, BOAOPOAHbIE OAKTepHH. 3HaUEHNE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buner Opoxenus. [IpogykTel OpOXKEHUS M MX HCIOIH30BAHUE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OMOTEXHOJOTHH WM BO30YIHTEIH
6onesHei.

AdpoOHBIE OpraHu3Mbl. JTanbl YHEPreTUYecKoro obmeHa. [loaroToBUTENBHBIN ATall.
['mukonu3 — 6ecKUCIOpoAHOE paclleTyIeHUe TIIOKO3bI.

buonoruueckoe OKuCIE€HUE, WIM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B Ipoleccax
Oouonoruueckoro okucieHus. Lukmuueckue peaknuu. OxucnutensHoe (GOCHOpHIUPOBAHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunmasel. IlpeumyiecTBa a’poOHOro TyTH OOMEHa BELIECTB TMepea  aHadPOOHBIM.
D PeKTUBHOCTH YIHEPTETHUECKOTO OOMEHA.

JdemoHcTpauuun

[Toprpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupbl u cxembl: «DPOTOCHHTE3», «DHEpPreTHUUecKnii oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue hepMeHTa», «XEMOCHHTE3.

Ob6opyioBaHne: CBETOBOM MUKPOCKOI, 000pYA0BaHHE JUIs IPUTOTOBJICHUS MTOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPENapaToB.

JladopaTopnasi pabGora «l3yueHue KaTAIMUTHYECKOW AaKTUBHOCTH (EepMEHTOB (Ha
MIpUMEpPEe aMHJIA3bl HIIA KaTalas3bl)y.

JlaGopaTopnasi paGora «M3ydeHme (QepMEHTATUBHOIO pACIICIUICHHUS IEPOKCHIA
BOJIOPOJIa B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHuUE MPoLEecCOB (POTOCUHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6oTa «CpaBHEHHUE MPOIIECCOB OPOXKEHUS U IBIXAHUSD».

Tema 7. HacieacrBennasi uHpopManus U peajn3anus eé B KJIeTKe

Peakuuu matpuvnoro cuHTe3a. [IpyHIMI KOMITJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmzanusi HacneACTBEHHOM WHQoOpManuu. [eHeTHdeckuid Koja, ero CBOWCTBA.
Tpanckpuniuss — matpuusblil cuHTe3 PHK. IIpuHIMIBI TpaHCKpHUNIMK: KOMIUIEMEHTAPHOCT,
AQHTUIIAPAIUIEIBHOCTb, ACUMMETPUUHOCTh. Cospeganue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTHeix PHK B OmocunTtese Oenka. YcmoBus
OouocunTesa Oenka. Konupoanue aMmuHOKHCIOT. Ponb pubocoM B GrocuHTe3e Oemnka.

Cospemennvie npeocmasienuss 0 cmpoenuu ceHog. Opranuzaius TeHoMa y IpOKapuoT U
syKapuoT. Perynsuusi akTUBHOCTH T'eHOB y mnpokapuoT. ['mmore3a omepona (P. XKakob, XK.
Mano). Monekynapuvle mexaHuzmvl 3Kcnpeccuu 2eHog8 y aykapuom. Ponv xpomamuma 6
peaynayuu pabomul ceHog. Perynsius 0OMEHHBIX MPOIeccoB B KieTKe. KieTouynslii romeocras.

Bupycbl — HeksieTouHble (pOPMBI KU3HU U OOIUTaTHBIE Mapa3uThl. CTPOEHHUE MPOCTHIX U
CIIOXKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kuszneuwwiii yuxn J{HK-cooeporcawux
supycoe, PHK-cooepoicawux supycos, bakmepuogazos. Obpamuas mpancKkpunyus, pesepmasa,
unmezpasa.



Bupycubsie 3a0oneBaHus 4YeloBeKa, JKMBOTHBIX, pactenui. CIIMI, COVID-19,
COLIMATbHBIC U METUITUHCKUE TIPOOTIEMBI.

Buounpopmamuxa: unmeepayusa u ananus 6oavuux maccusos («bigdata») cmpyxkmypmvix
buonocuueckux Oannvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwne. Illpoepammupyemvie
@yuxyuu dbenrkos. Cnocobvl 00cmasKu 1exapcms.

JdemMoHcTpanuu

IToptpetsi: H. K. Konbnos, /1. 1. IBaHOBCKUI.

Tabmuubt u  cxembl: «buocuHTe3 Oenka», «l'eHeTmueckuit kom», «Bupyce»,
«bakTepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. /Ku3HeHHBbIN IUKJ KJIETKH

Knerounslii numki, ero mepuonsl U perymsuus. Murepdaza m muto3. OcobeHHOCTH
MIpOLIECCOB, NMpoTekatomux B uHTepgase. [logroroska kinetku k aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTHYECKUM), CHUHTETHYCCKHH W TMOCTCHHTETHYCCKUN (MMPEMUTOTHYECKUI) TEPUOJIBI
uHTEep(a3bl.

Marpuunsnii  cunre3 JHK -  pemmmkanusa.  IlpuHnunsr  permmkanmn — JTHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBI  CHUHTE3, AHTUIIAPAUIEIBbHOCTb. MeXaHu3M
perukauun  JIHK. Xpomocomel. CrtpoeHne xpomocoM. Temomepel u  Teaomepasa.
XpOMOCOMHBINM Ha0Op KJIETKH — KapHOTHM. JMIJIOWAHBIA M TaruiongHbI HaOOpBl XPOMOCOM.
I'omonornyneie XxpoMocomel. [1010BbIE XPOMOCOMBI.

Henenne kietkn — mMuto3. CTaguum MHUTO3a U MPOUCXOISAIIME B HUX MPOLIECCHl. THIIbI
Murto3a. Kapuoknnes u nuTokuHes. bruonornyeckoe 3Ha4eHUE MUTO3A.

Perynsmus MuTornyeckoro mnukia kieTku. IIporpammupyemast kierouyHass rubeinb —
arnomnTo3.

Knerounoe si1po, XxpoMocombl, (QyHKIIMOHATBHAS TeHOMUKA. Mexanusmvl npoaugepayuu,
oughgepenyuposku, cmapenus u cubenu kiemok. «l{ugpposasn kiemxay — buoungopmamuyeckue
Mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoncTpanuu

Tabmuupbl U cxeMmbl: «OKU3HEHHBIH LMK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pennmukanus JHK».

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpoNpenapaTsl: «MHUTO3 B KJIETKaX KOpelKa
JTyKay.

JlaGopaTtopHas padora «3ydeHre XxpoMOCOM Ha TOTOBBIX MUKpOMpenapaTax.

JlaGopaTopnasi pa6ora «HaGmronenne MuTo3a B KJIETKaX KOHYMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC,  KOJOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKJIETOYHbIE TPUObI, OHOKJIETOYHBIE BOJIOPOCIH, APpyrue npoTuctel. KonoHuansHble
OpPTaHU3MBI.

B3anmocBs3b yacTeld MHOIMOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OPTraHoOB.
Opranusm Kak eauHoe uenoe. ['omeocras.

Txanu pacteHuidl. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBarelbHasi, IOKPOBHas,
MIPOBOASIAs, OCHOBHAs, MexaHuuyeckasd. OCcoOOEHHOCTH CTPOEHHUs, (PYHKUUN W PacCIONOKEHUS
TKaHEW B opraHax pacTeHUM.

TkaHu KUBOTHBIX M  YeEJIOBEKAa. [WMbl KUBOTHBIX TKaHEW: DIUTEIHAIbHASA,
COEMHUTENbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpOeHUS, (PYHKIUN M PacloNOKEHUS
TKAaHEW B OpraHax »KMBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMbI OPTraHOB
KUBOTHBIX U 4esoBeka. O yHKIMU OPraHOB U CUCTEM OPTaHOB.



Onopa Ttema opranu3moB. Kapkac pacreHuid. CkeneTbl  OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyKHbII1 U BHYyTpeHHUH ckeneT. CTpoeHHe U TUIbl COeAMHEHUS
KOCTEH.

JIBixeHue oOpraHu3MoB. JI[BMKEHHME OJHOKICTOYHBIX OPraHU3MOB: amMEOOWIHOE,
KT'YTUKOBOE, PECHUYHOE. J[IBM)KEHHME MHOIOKIETOYHBIX pPACTEHUM: TpPONU3MbI M HACTHH.
JIBM>KeHUE MHOT'OKJIETOYHBIX KUBOTHBIX M UEJIOBEKA: MbIllIeyHas cucreMa. Pednexc. CxenerHsie
MBIIIIIIBI ¥ UX padoTa.

[Iutanue opranusmos. Ilornomenne BoApbl, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BELIECTB
pactenusiMu. [lutanue >XKUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKJIETOYHOE MHUIIEBApPEHUE.
[Iutanue MO3BOHOYHBIX KMBOTHBIX. OTHENbl MUIIEBApUTENBHOrO TpakTa. llumeBapurenbHble
xenespl. [InmeBaputenpHas cucreMa 4enoBeKa.

Jpixanue opraHu3MoB. Jlpixanue pactenuil. J(pixanue sxuBoTHbIX. Juddysus razos uepes
MOBEPXHOCTh KIeTKU. KokHOe apixanue. JlprxarenbHas MOBEPXHOCTh. JKaOepHoe m JErodyHoe
npIxaHue. J[pIxaHWe NO3BOHOYHBIX >XKMBOTHBIX W YEJIOBEKA. OBOJIOLHUOHHOE YCIOKHEHUE
CTpPOEHHUs JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHasi cucTeMa 4YelnoBeka. MexaHu3Mm
BEHTUJISIIIMM JIETKUX Y TITHI] U MICKOMMUTAINX. Perymnsius apixanus. JlprxareabHble 00BEMBI.

TpancriopT BemecTB y OpraHuM3MOB. TpaHCHOpPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opransl. KpoBeHocHas cucrtema
MIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepjie, KpOBEHOCHbIE cocylnbl U KpoBb. Kpyru
KpoBoOOparieHus.. OBOJIOLMOHHBIE  YCIOKHEHHSI  CTPOCHHMSI  KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perynsuus.

Beinenenne y opranusmoB. Beigenenue y pacreHuil. BeiieneHue 'y  KMBOTHBIX.
CokparutenbHble Bakyonu. OpraHbl BblaeneHus. @uibTpanus, cekpeuuss U oOpaTHOe
BCACBhIBAHHME KAaK MEXaHU3MbI paboThl OpraHoB BbiaeNneHus. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBIICTUTENBHOM CUCTEMaMU. BblieneHrne y mOo3BOHOUYHBIX XUBOTHBIX M 4YesoBeka. [loukwu.
Crpoenue u pyHkunoHUpoBaHuE HePpoHa. OOpa3oBaHUE MOUH Y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3aliuTa y OAHOKIETOYHBIX opraHu3MoB. Cropel OakTepuil u
LUCTHI MPOCTEUIINX. 3alIuTa Y MHOIOKJIETOUHbIX pactenuil. Kyrukyna. Cpencra nmaccuBHOU U
XUMHYECKOH 3aInThl. DUTOHIUIBI.

3amunTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI M X MPOM3BOAHBIE. 3alIUTa OpraHu3mMa
or Oone3Heil. MMMyHHas cuctema uyenoBeka. KIETOUHBIH M TYMOpPalIbHBII HMMYHHTET.
Bpoxa€uuplii W NpHOOpPETEHHBIN  crieMUUYEeCKU UMMYHHTET. Teopus KIOHAJIBHO-
cenektuBHOro ummyHnuteta (I1. Dpmux, ®. M. bepner, C. Tonerasa). BocmanurensHble OTBEThI
opranu3moB. Ponb BpOXKIEHHONO MIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a0071€BaHUM.

PazppaxxumocTb UM perynasiuus y OpraHu3moB. Pa3apaXumocTb y OJHOKJIETOUHBIX
opranu3MoB. Takcuchel. PazpaxuMocTh M peryisinusi y pacTeHuil. PocToBbie BellecTBa W HUX
3HAUEHUE.

HepBuas cucrema u pediexTopHas peryisiuus y >XUBOTHBIX. HepBHas cucrema u e€
OTJENbl. DBOJIIOIMOHHOE YCIOKHEHHE CTPOCHHS HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTHEIBI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduekropHas nyra. be3ycinoBHble u
YCIIOBHBIE pe(IICKCHI.

['yMopanpHasg peryiasnus ¥ SHIOKPHHHAs CHCTEMa >KMBOTHBIX W 4enoBeka. JKenesbl
SHJIOKpMHHOW CHCTEMBI M HUX TOpMOHBL JlelicTBME TOpMOHOB. B3auMOCBSI3b HEPBHOW U
SHIOKPUHHOM cucteM. [ mmoTtanamo-runoduzapHas cucrema.

JdemMoHcTpanuu

[Toptpert: W. I1. [1aBnos..

Tabmuuel m cxembl: «OIHOKIETOYHBIE BOAOpPOCIN», «MHOIOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHMil», «CHUCTEMBI OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOoeHHMEe HaceKOMbIX», «TKaHM pacTeHuiD,
«KopneBsie cucrembr», «CtpoeHue ctedns», «CTpoeHuEe JHUCTOBOW MIACTHHKWY, «TkaHu
KHUBOTHBIX», «Ckener uenoBekay, «llumeBapurenpHas cuctema», «KpoBeHOCHas cucrtemay,



«/IpixaTenpHas  cuctema», «HepBHas cucrema», «Koxa», «MpbllleyHas CUCTEMAY,
«BbrgenurenbHas cucreMay, «DHIOKpUHHAs cuctema», «CTpoeHue MbIIuby, «MMMyHUTET»,
«Kumeunomnonoctasle», «CxeMa NUTaHUsS pacTeHU», «KpOBEHOCHbBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHne Tuapel», «CTpoeHue mianapun», «BHyTpeHHee CTpOeHUEe TO0KIAEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmbIkaromuxcs», «HepBHass cucrema nrtuiy, «HepBHas cuctema MIIEKONMUTAIONIINXY,
«HepBHas cucrema yenoBekay», «Peduaexcey.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MHKpPOIpENnapaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIIpenaparhbl TKaHEHW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOKUX, KUBBIE
9K3EMIUTIPBI KOMHATHBIX PacTeHUi, repOapuu pacTeHUI pa3HbIX OTAENIOB, BIaKHBIC MPEMapaThl
KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJUIEKIIUN OECTIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YellOBEKa,
o0opyaoBaHuEe s JIEMOHCTPAllMM TOYBEHHOTO M BO3AYIIHOTO MUTAaHUSA PACTECHUH,
pacmierieHuss Kpaxmaia W OenkoB ToJ JeiicTBHeM (pepMeHTOB, O0O0OpyAOBaHHE s
JIEMOHCTPALIUU OIBITOB MO0 U3MEPEHUIO KU3ZHEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTelbHbIX
JBUKEHHUM, MOJIEJIM FOJIOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TKaHel pacTeHUI.

JlaGopatopnas padora «/3yueHre TKaHel )KUBOTHBIX).

JlabopaTopHasi padora «l/I3ydeHne opranoB IBETKOBOI'O PACTEHU».

Tema 10. Pa3MHoOkeHHMe M pa3BUTHE OPTaHN3MOB

®DopMBI pa3MHOKEHHUST OPTaHU3MOB: Oecroioe (BKIII0Yas BEr€TaTUBHOE) U MOI0BOE. Buas
0€ecCIIoIoro pa3sMHOXKEHHS: TOYKOBaHKE, CIOPYIIALUA, parMeHTalHsl, KIOHUPOBAHHE.

[TonoBoe pasmHOxeHue. IlomoBele KieTkHM, uiaum ramersl. Meio3. Craguu Meiiosa.
[ToBenenue xpomocoMm B Meno3e. Kpoccunrosep. bruonorndeckuii ¢MpIC MelH03a U IOJIOBOTO
nporecca. Meio3 1 ero MecTo B dKU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpensaponbieBoe  passurve. l'ameroreHes 'y KUBOTHBIX. IlosoBBIE — JKeJe3BI.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KJIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IMOIOBBIX
KIIETOK.

OmtooTBOpeHUe M AMOPUOHAIIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIJIOOTBOPEHHMS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPUONIOTHS — HayKa O Pa3BUTHH
opranusmMoB. Mopgozenes — 00Ha u3 enasnvlx npobrem smopuonocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Craauu >MOpHOTreHe3a )KUBOTHBIX (Ha MpUMepe JArymkn). Jpodienue.
Tunsl npoGnenus. Jemepmunuposanunoe u Hedepmunuposannoe opodrenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH APOOJIEHUST MIIEKONUTAIOUIMX. 3apObIIEBble JIMCTKH (TacTpyJsIus).
3akyiajka OpraHoB M TKaHEH W3 3apoJbIIIEBbIX JIUCTKOB. B3anmHoe BiMsHHME yacTeil
pa3BUBAIOIIETOCS  3apojbllia (dIMOpHUOHANBHAS WHAYKIOMS). 3akiajka IUlaHa CTPOEHUS
KUBOTHOTO KaK pe3yiabTaT HMEPapXWYECKUX B3aUMOACUCTBMM TeHOB. BiusHue Ha
SMOPHOHATILHOE Pa3BUTHE PA3TMYHBIX (DAKTOPOB OKPY)KAIOILIEH CPEIbI.

Poct u pasButue xuBoTHBIX. llocTomOpuoHanbHbIi mepuoa. [Ipsmoe u Hempsimoe
pa3zButue. Pa3Butue c¢ meramopdo3oM y O€ClO3BOHOYHBIX W TIO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHue MPSAMOro U HEMPSMOro Pa3BUTHUSA, UX PaCHpPOCTPAHEHHE B MPUPO/IE.
Tunsl pocra XUBOTHBIX. DaKTOpPBl PEryldAlMM POCTa >KUBOTHBIX M uyenoBeka. Craauu
MOCTAIMOPHOHANILHOTO Pa3BUTHS y KUBOTHBIX M 4YeloBeka. [lepnonbl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJIOrNYECKHUE MTPOLIECCHI.

Pasmuoxenue u pasButue pacreHuil. I'amerodpur u cnopodur. Meilo3 B KH3HEHHOM
nukine pacrenmii. OOpa3oBaHue crmop B Tporecce Meioza. [ameroreHes y pacTeHUH.
OmnogoTBOpeHNE M pa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOHHOE OIJIOOTBOPEHHUE Yy
LIBETKOBBIX pacTeHuil. O0bpa3zoBaHue U pa3BUTUE CEMEHU.

MexaHU3MBbI PETYSIUU OHTOT€HEe3a Y PACTEeHUM U KUBOTHBIX.

JdemMoncTpanuu

[optpersr: C. I'. HaBamun, X. IlInemasn.



Tabnuupsl 1 cxembl: «BereratuBHOE pa3MHOXKEHUE», «TUIBI OECIIONOro pPa3MHOKECHHS,
«Pa3MHOXEHUE XJIaMUJIOMOHANb», «Pa3MHOXeHHUE JHBIVIEHBI», «Pa3MHOXEHUE THUIPBDY,
«Meito3y», «Xpomocombl», «l'amerorenes», «CTpoeHue SHUIEKIETKH U CHEepMaTO30Maay,
«OcHOBHBIE CcTanuu oHToreHesa», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3zBuTHE MaicKOro
Kykayn, «Pa3zBurue capanum», «Pa3BuTue JaArymkn», «/{BoHOE OMIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpOeHHE CEeMSH OJHOAOJBHBIX M JIBYAOJIbHBIX pacTeHUil», «KU3HEHHBINH LHKII
MOpPCKOM KanmycTeD», <OKHM3HEHHBIM IMKI MXa», <OKH3HEHHBII IUMKI DIANOpOTHUKAY,
«OKW3HEHHBIN UK COCHBD.

Ob6opyoBaHue: CBETOBOM MHKPOCKOI, MUKPOIpenapaThl SUIEKIETOK U CIIepMaTO301/10B,
Mozeib «L{MKII pa3BUTHSA JITYILIKI Y.

JlaGopatopnasi pabGora «l3yyeHue CTpOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparaxy.

IIpakTuyeckass padora «BplsiBleHHE MPU3HAKOB CXOJICTBA 3apOABIIIECH TMO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHasi pabora «CTpoeHnE OPraHOB Pa3MHOXKEHHS BBICHIMX PACTEHUN».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPraHNU3MOB

Hcropust cTaHOBJEHUS W pPa3BUTHUS T€HETHKH Kak Haykw. Paborer I'. Menmens, I'. me
@puza, T. Moprana. Ponp oreyecTBeHHBIX Y4YEHBIX B pa3BUTUM TreHeTuku. Paborer H. K.
Konsriosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununyenko, H. B.
Tumodeena-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIbHBIE
TEHbl, AJbTEPHATUBHbIC IIPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA IIPU3HAK, T'OMO3MIOTA,
reTepo3uroTa, 4YMcTas JUHUS, THOPHUAbI, TeHOTHMN, (eHOoTUN. OCHOBHBIE METO/Abl I'€HETHUKH:
TUOPUAOIOrMUECKUH, IIUTOIOTHUECKUN, MOJIEKYJIIPHO-TEHETHYECKUN.

JdemMoHcTpanuu

[Toptpetsi: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, FO. A. ®wmmnuenko, H. B. Tumodeen-PecoBckwii.

Tabauips! U cxeMbl: «MeTOobl TeHETUKIY, «CXEMBI CKPEIIIHBAHUS.

JlabopaTopnas padora «/[pozoduia kak 00bEKT FTeHETUUECKUX HUCCIICTOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. I[lepBblii 3akoH MeHaenss — 3aKOH €JMHOOOpasus
rudpuaoB nepBoro nokoneHus. [IpaBuno nomuHupoBanus. Bropoii 3akoH Mennens — 3aKoH
pacierienust npu3HakoB. LluTonorudeckre 0CHOBBI MOHOTHOPUIHOTO CKpeuuBanus. [ umnoresa
YUCTOTHI I'AMET.

Ananusupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep — HacleJOBaHUS.
Pacmiennenme npu3HaKkoB Npy HEMOJIHOM JOMHUHUPOBAHUH.

Jurubpunnoe ckpeuBaHue. Tperuid 3akoH MeHaenss — 3aKOH HE3aBUCHUMOI'O
HaCJIeZIOBAHUS MTPU3HAKOB. L{UTONOrnueckne OCHOBbI TUrHOPUHOTO CKPEIUBAHMSL.

CueruienHoe HacneaoBanue mpu3HakoB. Paboter T. Moprana. CrienieHHoe Hacie10BaHHe
IF€HOB, HAPYILIEHHUE CLETICHUS] MEKly T€HaMH. XPOMOCOMHasl TEOpHs HACJIeICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpENENEeHUs Mojia. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHnlii W rereporameTHbld Moi. ['eHerndeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CUETIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. llnedorponus — MHOXECTBEHHOE IEHCTBHE TIEHA.
MHOK€eCTBEHHBI ajuieNn3M. B3auMoaelncTBue HeauleNbHBIX TE€HOB. KOMIIIEMEHTapHOCTb.
Onucraz. [Tonumepus.

I'eHeTnyeckuil KOHTPOJIb PpAa3BUTHUsSL PACTCHUM, JKUBOTHBIX M 4YEJIIOBEKA, a TaKKe
(U3HONIOTUYECKUX TPOLIECCOB, IIOBEJEHUS W KOTHUTHUBHBIX (QyHKUMN. ['‘eHeTmueckue
MEXaHU3Mbl CUMOHMOTeHe3a, MEXaHU3Mbl B3aUMOJECHCTBHS «XO35SMH — MAapa3uT» U «XO3IUH —
MHUKpOOHOMY. ['eHeTHuecKne aceKThl KOHTPOJIS U U3MEHEHUs! HaclIeCTBEHHON HH(opMaIy B
ITOKOJICHUSIX KJIIETOK M OPTaHU3MOB.



JdemoHcTpauuu

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

Tabmuuer u cxemsl: «IlepBblit U BTOpoii 3akoHbl Menaemns», «Tperuii 3axon MeHnemns»,
«AHanu3upyrolee ckperuBanue», «Henonnoe nomuHupoBanue», «CHEIVIEHHOE HAclleJOBaHHE
MPU3HAKOB y Ipo3oduibl», «I eHeTnka nonay, «Kapuorun yenosekay, «Kapuotun npo3oduis,
«Kapuorun ntuup», « MHOXKECTBEHHBIN aJIIENU3M», «B3anMoeiICTBHE T€HOBY.

O6opynoBanue: MoJedb JUIsl IEMOHCTpAIMM 3aKOHOB €AMHO00pa3usi ruOpUIoB MEPBOro
MOKOJICHUS] U PACLICIUIEHUS NMPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOrO
HacJeI0BAHUS MMPU3HAKOB, MOAENb JJI1 JEMOHCTPALMH CUEIJIEHHOTO HACJIEI0BAHMS TPU3HAKOB,
CBETOBOI MHUKPOCKOII, MUKpoOMpemnapart: «J{po3zodumay.

IIpakTuyeckass padora «lI3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEUIMBAHUS Y
IPp030(hUITBI».

IIpakTnyeckas padora «M3ydeHue pe3yabTaToOB AUTMOPUIHOIO CKPELIMBAHUA Y
TPO30(HITBI.

Tema 13. 3akoHOMepHOCTH H3MEHYNBOCTH

BsaumopeiictBue reHotuna u cpeapl npu (GopmupoBaHuH (eHoTHna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBEHHbIE W KOJIMYECTBEHHbIE NpPHU3HAKW. Buapl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAsl U HACJIEACTBEHHASI.

MoudukanroHHas U3MEHYHBOCTb. Ponb cpeabl B GpopMHUpOBaHMHM MOAM(PHUKALIMOHHOM
n3MeHunBocTH. Hopma peakiuu mpusHaka. BapuanmoHHsld psiq u BapuannoHHas kpuBas (B.
Noranucen). CpoiicTBa MoIu(UKAIIMOHHONW U3MEHYHBOCTH.

T'enorunuueckast M3MEHUYUBOCTHL. CBOMCTBA TE€HOTUIIMYECKONH W3MEHYHUBOCTH. BUIEI
T€HOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATHUBHASI, MyTaIldOHHASI.

Komb6unaruHast u3MeHUYnBOCTh. Meiio3 M MOIOBOW MpOIlecC — OCHOBAa KOMOMHATHBHOMN
M3MEHUYUBOCTU. PO KOMOWHATUBHOM M3MEHUYMBOCTH B CO3JaHUU T€HETHYECKOTO Pa3HOOOpasus
B IIpEJIEJIax OJHOI0 BUJA.

MyTranmoHHass W3MEHYMBOCTb. BHabl MyTanuii: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYLIUPOBAHHBIE MYTallMM. SepHbIE M IUTOILUIA3MaTHYECKHUE MYTalUu.
Comarnyeckue M TOJOBbIe MyTanud. [IpuYmMHBI BOSHMKHOBEHUS MyTanui. MyTareHsl U UX
BJIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOI'O IMPOIECCa. 3aKOH T'OMOJIOTMYECKUX
psnoB B HacienctBeHHod w3MmeHunBocTH (H.M. BaBunoB). BHesgepHas HW3MEHYHMBOCTH H
HAaCJIEACTBEHHOCTD.

Onucenemurxa u 3NUEHOMUKA, POb INUSEHEMUYECKUX (PaKmopos8 6 HAcCNe008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemMoHcTpanuu

[Toptpetsi: I'. ne @pus, B. Moranncen, H. 1. BaBuos.

Tabmumbsl U cxembl: «Buabpl u3MeHYMBOCTH», «MoaudukanroHHas HW3MEHUYHUBOCTDHY,
«KomOuHaTuBHAS U3MEHYHUBOCTB, «Meito3, «Omo10TBOpEHUEY, «I'eHeTHUeCKHUE
3a0oneBaHus yenoBekay, «Buabl MmyTanuiiy.

O6opynoBaHue: >KMBbIE M TepOapHble SK3EMIUIIPhl KOMHATHBIX PACTEHUN, PUCYHKH
(dororpadum) KUBOTHBIX C PA3TMYHBIMHA BHJIAMU H3MEHYHBOCTH.

JladbopaTtopnasi pabora «lccnenoBanme 3aKOHOMEpHOCTEH  MOIU(HUKAIIMOHHOMN
n3MeHYnBOCTH. [locTpoeHne BapuallMOHHOT O psiia U BApUALIMOHHON KPUBOII».

IIpakTnyeckas padora «Myrauuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIpENaparTax)y.

Tema 14. I'eneTnka Ye10BeKa

Kapuorun wyenoseka. MexayHapoaHas MporpaMma HCCIEJOBaHUS T€HOMa YEeJIOBEKA.
MeToapl U3ydeHUs TEHETUKN YEIOBEKa: FeHealOrTMYeCcKUil, OMIM3HEIIOBBIMA, IIUTOTCHETUYECKUH,
MONYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYyIsipHO-TeHeTuueckuii. COBpEeMEHHOE OmpeIesICHUE
TE€HOTHUIIA: IOJTHOT€HOMHOE CEKBEHHPOBAaHNE, TEHOTUIIMPOBAHKE, B TOM UHciie ¢ momombto [TIP-
ananuza. HacnenctBeHHbie 3a00eBaHus YenoBeKa. | eHHbIe 1 XpOMOCOMHBIE O0JIE3HU YeI0BEKa.
bonesnn ¢ HacneACTBEHHOM MPEeApPaCONOKEHHOCThI0. 3HAUYCHUE MEAMIIMHCKON TE€HETUKH B



MPEeIOTBPAlllEeHUN U JICYEHUU TeHETHYECKHUX 3a00JieBaHUU uenoBeka. MeauKo-TeHEeTHYecKoe
KOHCYNIbTHpOBaHHE. CTBOJIIOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTUUECKUE aCEeKThI
HCCIIEI0OBaHUM B 00J1aCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

'enernueckue (akTopbl MOBBIILIEHHON YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKpYXKarolleld cpeabl. ['eHeTnueckas MpeapacroniokeHHOCTh
YeJI0BEKA K aTOJIOTUsIM.

JdemMoHcTpanuu

Tabnunsl u cxemsl: «Kapuotun uenoBeka», «MeToabl W3yYeHHs] TEHETUKU YEIOBEKay,
«['eneTnueckue 3a001€BaHUS YEITOBEKa.

IIpakTyeckas padora «CocraBiieHue U aHaJIU3 POAOCIOBHOM.

Tema 15. Cesiekuiusi OpranusMoB

JloMecTukanus M celekuus. 3apoKJIEHUE CeNeKUMM U AoMecTukanuu. Yuenue H. WM.
BasuiioBa o LleHTpax npoucxokIeHUsI 1 MHOT000pa3usi KyJIbTYpHBIX pacTeHUi. Poib cenekuun
B CO3JJaHMM COPTOB pPACTEHUH H TOpOJ JKUBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH
TOMOJIOTHYECKUX PSAJOB B HacileAcTBeHHOM m3MeHunBocTy H. V. BaBuiosa, ero sHauenue uis
CEJIEKLINOHHON PadoTBHI.

Mertonpl ceneKImoHHON padoThl. ICKyCCTBEHHBIN OTOOP: MAaCCOBBIM U WHIUBUyaTbHBI.
Oransl KOMOMHAIMOHHOM cenexiuu. Vcnpltanue npousBopuTeneil mo moromctBy. Ot6op mo
TeHOTHUITY C TOMOIIBIO OLIEHKU ()EHOTHUIA TOTOMCTBA U OTOOP IO TEHOTHITY C IIOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJ] CEJeKIMOHHOM paboTel. PaguanvoHHBId U
XMMAYECKUH MyTareHe3 KakK MCTOYHUK MYTalMd Yy KYyJIbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonp3oBaHue TEHOMHOIO peNakTUpOBaHWA M MeTofoB pekomOuHaHTHbIX JIHK mns
MOJIyYEHUSI UCXOHOT0 MaTepHalia Jisl CEJIEKIUU.

[Monyyenne mnonmuruionoB. BuyrpuBumoBas rubpuausanus. bnuskoponcTBeHHOE
CKpeluBanue, wiu uHOpuauur. HepoacreenHoe ckpeliyBanue, Wik ayrOpuauHr. ['ereposuc u
ero npuuuHbl. Mcmonb3oBaHue rerepo3uca B cenekuud. OTtmanéHHas TrUOpuAM3aIMS.
[Ipeononenune Oecraoaus MEXBHIOBBIX THOPHIOB. JIOCTHIKEHMs CEJNEKLUMU pPACTeHUH U
XKHUBOTHBIX. «3€1EHAs pesontoyusy.

CoxpaHeHHEe M HM3YyYEHHE T'€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUNW M HUX JUKHUX
poauueil A co3/1aHusl HOBBIX COPTOB U TMOPHUIOB CENIbCKOXO3SIIICTBEHHBIX KYIbTYp. M3yuenue,
CcoXpaHeHue u YnpaeieHue 2eHemudecKUMu pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YEJIAX YIYUULeHUs. CYUeCmBYIouUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUeM COBPEMEHHBIX MeMmOoO08 HAYUHbIX UCCIe008AHUL, Nepedosbix uoell u
NepCneKmuBHbIX MexXHOL02UIL.

JdemoHcTpauuu

[Hoprpersr: H. . Basuiios, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsanenko, b. JI.
Acraypos, H. bopnoyr, JI. K. bensies.

Tabnuis! u cxembl: «L{eHTpbI MPOUCXOXKACHNUS U MHOT000pa3usi KyJbTypHBIX pacTCHHI,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOW H3MEHUYMBOCTH», «METOIbl CENEeKUUn»,
«Otnanénnas rudpuauzaius», «Myrarenesy.

JlaGopaTtopHasi padora «/I3yueHne COpTOB KYyJbTYPHBIX PACTCHUN M MOPOJ JOMAIIHUX
YKUBOTHBIX».

JlabopaTopHasi padora «/3yueHrne METO/1I0B CENEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBHBKa pacTCHUIN».

Ikekypeusi «OCHOBHBIE METO/BI M JIOCTHXKEHUSI CENEKIMH PAaCTeHH M >KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN YYacTOK, B TEIUIMYHOE
XO03SICTBO, B JIaOOPaTOPHUIO arpOYHUBEPCUTETA MIIK HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJI0THA U CHHTeTHYeCKAsI OMOJIOTUs

OOBeKThl, HCHONb3yeMble B OHOTEXHOJOTMM, — KJIETOYHBIE W TKAHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepUCTUKa. TpaaullMOHHass OWOTEXHOJOrusa: XjeOoneueHue,



MIOJy4eHHUE KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOAEnME. MukpoOuonornyeckuii cuure3. OOBEKThI
MHUKPOOHMOIOTHYECKUX TexHOooruil. [IponsBoacTBo Genka, aMUHOKUCIOT M BUTAMUHOB.

Co3nanue TEXHOJNOTMH M HMHCTPYMEHTOB  II€JICHANpPABICHHOIO  M3MEHEHUS U
KOHCTPYHPOBAHHsI TEHOMOB C LIEJIBIO ITOJYYEHHsI OPTAaHU3MOB M X KOMIIOHEHTOB, COJIEp KAIIUX
He BCTpeyaroluecs B Ipupoe OMOCHHTETUYECKUE TYTH.

Knerounass mnxeHepuss. MeToapl KyJIbTypbl KJIETOK M TKaHEW PAaCTEHMM M KUBOTHBIX.
Kpuobanku. Comarnueckas ruOpuauzanuss U coMaTudeckuil smOpuorenes. Mcnomb3oBanue
raluIOnIoB B CENEKUUU pacTeHuil. [lomyueHue MOHOKIOHANbHLIX awmumen. Fcnoavzosauue
MOHOKIOHANbHBIX U NONUKTOHANbHLIX aHmumen 6 meouyute. VICKyCCTBEHHOE OILUIOJOTBOPEHHUE.
PexkoHCTpyKIMs AWLIEKIETOK W KIOHMPOBAaHHME >KMBOTHBIX. MeETOJ TpaHCIUIAHTAUuU sJep
KIETOK. Texnonocuu 0300poenenus, KylbMueUpOBaHus U MUKPOKIOHANbHO20 PA3MHONICEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHas1 U T'eHHasi MHKeHepus. VICKyCCTBEHHBI CHUHTE3 I'e€Ha U KOHCTPYMPOBAHHE
pekomObuHanTHbIX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHKEHUS] W TIEPCIIEKTHUBBI
XpPOMOCOMHONH M TEHHOM WHXEHEpPUHU. OKOJOTMYECKHEe U OSTHYECKUEe MpoOJeMbl Te€HHOMN
HMHXEHEPUU.

Menununackue 6uorexunonoruu. [loctrenomuas mudposas menuuuna. [11[P-auarnoctuka.
MeTtab010MHBIN aHAINU3, FTeHOLIEHTPUYECKUI aHAINU3 TPOTeoMa YeJIOBeKa JUIs OLIEHKU COCTOSIHUS
ero 310poBbs. lcronb3oBaHWe CTBOJOBBIX KJIeTOK. TaprerHas Ttepanus paka. 3D-
OuoMHXKeHepust JUlsl pa3paboTku (PyHIAMEHTANbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3JIaHMsI KOMIUJICKCHBIX TKaHeW COYeTaHHEeM TEXHOJIOIMHA TPEXMEpPHOro OMONPUHTUHIA H
ckadonarHTa Ui PELIeHUs 3a1a4 epCOHATM3UPOBAHHON METUIIMHBI.

Co3nanne BEKTOPHBIX BAaKIMH C IIEJbI0 oOecriedyeHruss KOMOMHUPOBAHHOW 3alUTHI OT
Bo30Oynuteneit OPBU, ycraHoBieHHE MOJEKYJISPHBIX MEeXaHU3MOB (GyHkuuoHuposanus PHK-
COJIEp>KALINX BUPYCOB, BBI3BIBAIOIINX 0COOO OMAcHbIE 3a00JIeBaHMsI YeTOBEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuel u  cxembl: «lcnonb3oBaHWE  MHUKPOOPIaHW3MOB B IPOMBIIIIEHHOM
IpoU3BOACTBEY, «KileTouHas nHKEeHepusn», «I eHHas HHKEHEPU».

JlabopaTopnasi padora «/3yuenrne 00beKTOB OMOTEXHOIOTUM.

IIpakTH4eckas padora «llonydeHne MOITOYHOKHUCIIBIX IPOAYKTOBY.

IKceKypeusi «broTeXHOI0rus — BaKHEHIIas IPOU3BOJUTENIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)Y.

11 KUIACC

Tema 1. 3aposkiaenne u pa3BuTHE IBOJTIOIUOHHBIX MPeACTABJICHU B 0M0JI0THH

OpomonnonHas teopus Y. lapsuna. [Ipennocsiiku BOSHUKHOBEHH AapBUHU3MA. JKU3HB
U Hay4dHas JnearenbHocTs Y. JlapBuHa.

JBuxymue cunbsl sBomonuu  BuAoB 1o Y. JlapBuHy (BbICOKass HWHTEHCHUBHOCTh
pPa3MHOXKEHUSI OpPraHM3MOB, HACJEACTBEHHas W3MEHYMBOCTh, OOpbOa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cuaTeTrdeckoi Teopuu sBomoiuu (CTD). HeltpanbHast Teopust SBOIOIHH.
CoBpeMeHHas HBOMIOLMOHHAS OMONOrUs. 3HAYEHHE SBONIOLMOHHONW TEOpHH B (hOpMHUpPOBAHUU
€CTECTBEHHO-HAY4YHON KapTUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsi: Apuctorensb, K. Jlunueit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsumn, C. C. YUerepukos, 1. U. IlImansraysen, x. Xonaeitn, J. K. benses.

Tabnuusl u cxemsl: «Cucrema xuodt npupoasl (o K. Jlunuero)», «JlecTHuna *uBbIX
cymectB (mo Jlamapky)», «MexaHuzM QOpPMUPOBAHUS MPHUCIOCOONEHUH y pACTeHUH U
XHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra myremectsus Y. Jlapsunay, «Haxonku Y.
HapBuna», «®Dopmbel 00pbOBI 3a cymecTBoBaHUe», «llopomasr romybeii», «MHoOrooopasue



KYJIbTYpHBIX (popm KamycThl», «Ilopoabl JoMalIHUX KUBOTHBIX», «Cxema oOpa3oBaHMsI HOBBIX
BugoB (mo Y. JlapBunHy)», «Cxema COOTHOIICHUS [BWKYIIUX CHUJ 3BOIIOLUUNY», «OCHOBHBIC
MIOJIO’KEHUSI CHHTETUUECKON TEOpUH IBOJIIOLIUNY.

Tema 2. MUKpO03BOIIOLUA U €€ pe3yJIbTaThI

[Momymsiust kak sjeMeHTapHas eAuHuna SBoMoNH. COBpEMEHHBIE METOIbI OIEHKU
TeHETHYECKOro pasHoOOpa3us U CTPYKTYphI Monyisauuid. Mismenenue reHooHIa MOMyJISUN KaK
3JIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH reHeTuueckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble (AKTOpPhl (ABWKYIME CHUJIBI) S3BOMIOLMUA. MYyTallMOHHBIM Mmporecc.
KomOunatuBHass m3MeHUHMBOCTH. Jlpeii) reHOB — cirydaiiHble HEHANpPaBJICHHBIE W3MEHEHHS
4acToT ajuiesied B momymsnusx. DQdekt ocHoBaTens. Ipgexm OymviiouH020 20pavbiliKd.
CHudicenue eenemuueckoeo pazHoobpasus: npuyunvl u cireocmeus. llpossnenue s3¢pghexma
opeligha 2eno8 6 Oomvwux u marvlx nonyasyusx. Murpamun. M30mauus TOMyIISIU:
reorpadudeckas (IpocTpaHCTBEHHAs ), Onosornueckas (pernpoayKTHBHAs).

EcrectBennblii oTOOp — Hampapistomuili ¢axtop 3Bononnu. DopMBl €CTECTBEHHOTO
oTOOpa: IBWKYIIMK, CTaOMIM3MPYIOMIMKA, paspbiBatomuil (nu3pyntuBHbIi). [lomoBoit otbop.
Bo3HuKHOBEHHE U 3BOJIOIHUS COLIUATIBLHOTO MTOBEACHUSI )KUBOTHBIX.

[Ipucroco0neHHOCTh OpraHU3MOB KaK pe3ysbTaT MHUKPO3BOMIONMHU. BO3HUMKHOBEHUE
npucrocoOneHuii y opranu3smMoB. Apomopho3sl U uanoaaantanuu. [lpumepsr npucnocoOneHuit
y OpraHu3MoB: MOpGOJIOrH4YecKrue, (U3NOIOTUYECKHE, OWOXMMHYECKHE, ITOBEICHUYECKHE.
OTHOCUTENBHOCTh MMPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u ctpykrypa. BumooOpa3oBaHue Kak pe3yabTaT MUKPO3BOJIOLHUU.
M3onsmust — xmrodeBoit daktop BumooOpa3zoBanus. [lyth u cmocoObl BUI000pa3OBaHMS:
aisonarpuueckoe (reorpaduyeckoe), CHUMIIATPUYECKOE (DPKOJIOTMYECKOE), «MTHOBEHHOE)»
(monurutonu3anys, rudpuauzanys). JauTeabHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOI0 Pa3HOOOpa3Hsl.

Ponp sBomonuoHHOM Ouomoruu B pa3paboTKe HAyYHBIX METOJOB COXpaHEHUs
O6uopa3zHooOpazusi. MUKPOIBOMIONMS W KOIBOJIOIUS IMapa3sUTOB U HMX X03s51€B. MexXaHHM3MbI
(hopMHUpOBaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM M CITIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

[optpetsr: C. C. YerBepukos, J. Maiip.

Tabnuups! u cxembl: «MyTalMOHHAsE U3MEHYUBOCTHY, «[lomymsaimonHas cTpykTypa Buiay,
«Cxema mposiBIeHHs] 3akoHa Xapau—BaiinOepra», «J/IBmwkymme CHIBI  DBOIIOIHNY,
«OKojoruyecKkas M30JLUS TOMYJIALUH ceBaHCKOW ¢openn», «l'eorpaduyeckas H3OIALMS
JMCTBEHHUIIBI CHOMPCKOW W JIMCTBEHHHIIBI TAypCKOi», «IlomynsiuonHbpie BOJHBI YMCICHHOCTH
XHUIIHUKOB U JKepTB», «CxeMa JeHCTBUS ecTecTBEHHOro otbopa», «®PopMbel OOpbOBI 3a
CYLIECTBOBAHUEY, «HpycTpralbHbII MEJIaHU3M», «OKuBble HCKOIIaEMBIEY,
«IlokpoBUTENBCTBEHHAs! OKpacka JKMBOTHBIX», «llpenympexnaromas okpacka KUBOTHBIXY,
«Duznonorunueckue aganrtauny, «I[IpucrnocodIeHHOCT, OPraHU3MOB U €€ OTHOCHTEIHHOCTHY,
«Kpurepun Buma», «Bunsl-nBoitnuku», «CTpykrypa Buaa B mnpupoae», «CrocoOsl
BUg0OOpazoBanus», «leorpaduyeckoe  BHI000pa3oBaHHME TPEX  BHUAOB  JIAHJBIIICH»,
«IKOJIOTrHYeCKoe BHUA000pa3oBaHuE BHUAOB CUHUIY, «[lomummonasl pacrenmity, «KamyctHo-
penevHbIN THOPUTY.

Ob6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMHM HACEKOMBIX, dydena NTHUI] U 3BEeper ¢
MpUMepaMu pa3IMYHbIX IPUCIIOCOOJIEHUH, yydyena NTHUI U 3Bepel pa3HbIX BUJIOB, repbapuu
pacTeHuii OJIM3KUX BUIOB, 00pa30BaBIINXCS PA3TMUHBIMU CIIOCOOAMH.

JlabopaTopHasi paboTa «BpIsiBIeHNE N3MEHUMBOCTH Y OCOOEH OJJTHOTO BUIa».

JladbopaTtopnasi pabora «lIpucmocobneHuss OpraHU3MOB U HMX OTHOCHTEJIbHAs
11e71eCO00Pa3HOCTH Y.

JlaGopaTopHas padora «CpaBHEeHHE BHJIOB 110 MOP(OIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bosronusi u e€é pe3yJbTaThl



Meronsl n3ydeHus: MaKpOIBOIIOLKH. [aleoHTONOrNYeCKre METOIbI U3YUEHUS IBOITIOLIHH.
[Tepexonnbie popmbl U GUITOreHETUUECKUE PSABI OPTAHU3MOB.

Buoreorpapuueckue Metonpl u3ydeHus osBomonud. CpaBHenue ¢Guopsl U (payHbI
MaTepUKOB U OCTPOBOB. broreorpaduyeckue odmactu 3emian. BUapl-oHIEMHUKU U PETUKTHIL.

DOMOpHUOIIOrHYeCKUe M CPaBHUTEIBbHO-MOP(OIOTHYECKHE METOJbl U3YYEHHUS HBOIIOLIUU.
I'enernueckne MeXaHU3MbI 3BOJIOLMU OHTOIE€HE3a U IOSBIICHUS HBOJIOLMOHHBIX HOBIIECTB.
['omonornyHble U aHAJIOTMYHBIE OpTraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISpHO-
TreHeTUYeCKue, OWOXMMHUYECKHe M  MaTeMaTHYeCKHe METOAbl HM3Yy4eHHUsI  SBOJIOIUH.
I'omonoruynsie reHsl. CoBpeMEeHHBIE METO/IBI TIOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTaIH U 3BOJIIOLIMS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH  (MpaBwWiIa)  JBOMONMH.  [lpunyun  cmeuvl  QyHKYUL.
HeobOpaTumocTs 3BomONUH. AanTiuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIOLIUH.

JdemMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, 3. ['ekkenb.

Tabnuue! u cxembl: «PUIOTEHETUYECKUN ATl JIOLIAAN», «APXEONTEPUKCY», «3BEpo3yObie
smepsl», «Crerouedansy, «Punnoduter», «CeMeHHbIE MAanoOpOTHUKW», «buoreorpadpudeckne
30HbI 3emim», «Jlpelid koHTHHEHTOB», «PemukTel», «HavanmpHble cTaauu >MOPHOHAIBLHOTO
pa3BUTUSL  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJOrMYHBIE U  aQHAJIOTMYHBIE  OpraHbD»,
«PynumeHTbI», «ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI YeIOBEKa M IIMMIIAH3e», «l JIaBHbIE
HaIpaBJIeHUs HBOIOLUNY, «OO0LI1e 3aKOHOMEPHOCTH IBOJTIOLIUI.

OO6opynoBaHue: KOJUIGKIIMH, TrepOapuu, MYJSKH HCKOMAeMbIX OCTAaTKOB OpPTraHU3MOB,
MYJISKH TOMOJIOTMYHBIX, QHAJIOTMYHBIX, PYAMMEHTAapHbIX OpraHOB M aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HU Ha 3eMie

Hayunble rumore3bl MpPOMCXOXKIEHUS KU3HH Ha 3emie. AOHOreHe3 M NaHCIEepMUs.
JloHayuHble NPEJCTABICHUS O 3apOXKICHUU XHU3HU (KpealHoHU3M). ['Mmore3a MmOCTOSHHOTO
CaMO3apOXKJICHUS KU3HU U €€ onpoBepkeHue onbitamu @. Peau, JI. Cnannanuanu, JI. [Tacrepa.
IIponcxoxaeHne sKu3H1 U acTpoOnONIOTUsl.

OcHoBHbIE 3Tarbl HeOpraHuyeckoi 3Bomtonuu. [lnanerapuas (reojgoruueckast) SBOIIOIMS.
XuMuyeckasi 3BOJIONUSA. AOHOTEHHBIH CHHTE3 OPTraHUYECKHX BELIECTB M3 HEOPraHHMYECKHX.
Onbir C. Mumnepa u I'. IOpu. OOGpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBaTHas
runore3a A. WM. Omnapuna, rumore3a nepBuyHoro OynboHa JIx. XonjeliHa, reHeTHYecKas
runiore3a I'. Mémnepa. Pubosumer (T. Yek) m rumoreza «vupa PHK» VY. T'mnbGepra.
dopmupoBaHre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Ucropus 3emnu u wmeroabl €€ wu3ydeHusa. VckormaeMble OpraHMYECKHE OCTATKH.
l'eoxpononoruss u e€ wmeroasl. OTHOcUTENbHass ©  aOCOMIOTHAasE T'€OXPOHOJIOTHS.
I'eoxpoHonoruyeckas mkana: 30Hbl, 3pbl, IEPUOABI, ITOXH.

Hauanbnbie 3Tansl oprannyeckor 3Boironuu. [losBiaeHrne W 3BOMIOIMUS MEPBBIX KIETOK.
Opomonus Metabonu3ma. BosHukHOBeHHEe mnepBbIx 3KocucTeM. COBpeMEeHHbIE MHUKpPOOHBIE
OMOIUIEHKH Kak aHajlor MepBbix Ha 3emie coobmiectB. CtpomartonuThl. IIpokapuorel u
JYKapuOTHI.

[Ipoucxoxienne >ykapuoT (CUMOMOreHe3). DBONIOIUOHHOE MPOUCXOXKJICHUE BHPYCOB.
[IporcxoxaeHne  MHOTOKIETOYHBIX  OpPraHu3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TIpyHI
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHoBHbBIE 3Tanbl 3BOJIOLUMU BBICHIMX pacTeHUud. OCHOBHBIE apoMop(03bl PacTEHUH.
Brixon pacrennii Ha cymy. IlosBiaeHuMe CHOpPOBBIX pAacTEHUN W 3aBOEBAHME MMM CYIIH.
Cemennbie pacteHus. [IpoucxoxieHne IBETKOBBIX PACTCHUMH.

OcHOBHbBIE 3Tallbl 3BOJIIOLMHU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl >KMBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX TUIOB. [lepBbie XOpAoBbIE
XKHUBOTHBIC. J)KU3Hb B Bozie. DBOJMIONMS MMO3BOHOUHBIX. [Iponcxoxaenne aMpuOuil 1 penTUIIHii.



[Ipoucxoxaenne miekonuTaronux W nTuil. [lpuHiun xirodeBoro apomopdosa. OcBoeHHe
0€eCI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM U NMepuoAaM: apXeu, MpoTepo30H, maneo30i, Me3030H,
KaiiHO30M. OOmas xapakTepUCTHKA KJIMMaTa W Treojorndyeckux mpoueccoB. [losBieHue u
paclBeT XapaKTepHBIX OPraHW3MOB. YTJIeoOpa3oOBaHWE: €ro YCIOBUS M BIUSHUE Ha Ta30BBIN
cocTaB aTMoc(hepsbl.

MaccoBble BBIMUPAHUS — DKOJOTMYECKHE KpU3HCHI Ipouuioro. IIpuunHbl U crieacTBus
MaccoBbIX BbhIMUpaHHil. COBpeMEHHBIH HKOJIOIMUECKUI KpHU3HC, ero ocodeHHocT. [Ipobiema
coxpaHeHHs OuopazHooOpasus Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro Mupa. [IpuHIUNBI KiIacCU(pUKAaUU OpPTaHKU3MOB.
OCHOBHBIE cCTEMaTUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnannanuanu, JI. [lactep, . . Meunnkos, A. 1. Onapun, JIx.
XongeitH, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpst u cxemsl: «Cxema ombitTa @. Pequ», «Cxema onbita JI. [lacTepa mo nzydeHuro
camo3apokJeHus ku3Hu», «Cxema onbita C. Mumiepa, I'. FOpu», «3OTansl HeopraHU4ecKOi
3BoMOLIUN», «['eoxpoHonornueckas mkanay, «HadanbHble 3Tanbl OpraHUYECKON SBOIIOLUN,
«Cxema oOpa3oBaHUSl 3yKapuoT nyTéM cumbOuoreHesay, «Cucrema KHUBOH NPUPOIBD»,
«Ctpoenne Bupyca», «Apomopdo3sl pacreHui», «PuHHOOUTBY, «OIHOKIETOYHBIE
BoZOpocin», «MHOrOKJIETOUHbIE BOIOpociHny, «Mxm», «llamoporHukmu», «l onoceMeHHbIE
pacteHusi», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTHS IKUBOTHOIO MHPAY,
«Apomopdo3bl KHUBOTHBIX», «lIpocreiimmey, «Kumeunononoctueie», «Ilnockue uepBm»,
«Yenucronoruey, «PEIOEIY, «3eMHOBOIHEICY, «ITpecMmblikaromuecs», «IITHIBDY,
«Munexkonuraromue», «Pa3BUTHE KU3HM B apXEUCKOW 3pe», «Pa3BuThe KU3HM B
MPOTEPO30OMCKONM 3pe», «Pa3BuThe KHU3HU B MAICO30MCKOM 3pey», «Pa3BUTHE XKU3HU B
Me3030HCKOi 3pey», «Pa3Butue XKU3HH B KailHO30ickoil spe», «CoBpeMeHHas cucrema
OpPraHU4YEeCKOr0 MUPay.

Ob6opynoBaHue: repOapuul pacTeHUl pPa3TUYHBIX OT/ENOB, KOJJIEKIUH HACEKOMBIX,
BJIQ)KHbIE IpernapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIIMM HIJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, Yydyeja NTUL WU 3BEpEH, KOJUIEKIMM OKAaMEHEJOCTEH, MOJE3HBIX
HCKOMAEMBbIX, MYJISKA OPTaHUYECKUX OCTATKOB OPraHHU3MOB.

Bupryanbnaa JgaGoparopHas padora «MopaenupoBanue onbiToB Mumnepa—tOpu 1o
M3Y4YEeHUIO a0MOT€HHOI0 CHHTE3a OPraHUYECKUX COEMHEHHUH B IEPBUYHOI aTMOcdeper.

JlabopaTtopnass pabGora «l3yueHue M onucaHuE€ MHCKONAEMBIX OCTaTKOB JIPEBHHUX
OpPTraHU3MOB.

IIpakTuyeckass padora «l3ydeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZEIIOBY.

IpakTnyeckas padora «/3ydernne ocoOEHHOCTEW CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxkaeHue 4e10BeKa — aHTPONOreHe3

Pa3zpnenb! u 3agaun antpononoruv. MeToasl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTaBICHUM O IMPOUCXOXKAECHUM YEIOBEKA. PeNUruo3Hble BO33pEHUS.
CoBpeMEeHHBIE HAyYHBIE TEOPUHU.

CxonctBo yenoBeka ¢ KUMBOTHBIMH. (CHCTEMaTHYeCKOE IOJIOKEHUE YeJIOBEKa.
CBupgerenbcTBa CXOJACTBA YEJIOBEKAa C JKMBOTHBIMH: CPaBHHUTEIHHO-MOP(OIOTHUECKHE,
AMOpHOIOTHYECKUE, (PU3HOTIOTr0-OMOXMMUYECKHEe, ToBeAeHUecKkre. OTIMYMs 4YeloBeKa OT
KUBOTHBIX. [IpAMOX0XI€eHNEe U KOMILJIEKC CBA3aHHBIX C HUM IpU3HAKOB. Pa3BuTHE TOI0BHOrO
MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBuxymue  cunbl  (pakTopbl)  aHTpororeHesa:  OHOJOTMYECKHE,  COLMAJIbHBIE.
CooTHomieHrne OUONIOrHUeCKUX U COITMANBHBIX (DaKTOPOB B aHTPOIOreHE3E.

OcCHOBHBIE CTaaUM aHTpoONoreHe3a. Panuue yenoBekooOpas3Hble 00€3bsiHbI (IIPOKOHCYIIbI)
U paHHHUE NOHTUABI — OOLIMe MPEIKHU YeT0BEKOOOpa3HbIX 00€3bsH U JII0AeH. ABCTPATIONUTEKH —



JIBYHOTHE TPEIKH Jroaei. YemoBek yMenbld, MEpBbIE M3TOTOBICHHUS Opyauil Tpynaa. YemoBek
MPSAMOXOJISAIINM U TIEpBBINA BBIXOJ JoJeH 3a mpeaensl Adpuku. UenoBek reiinenbOeprekuii —
001l MpeIoK HeaHepTaTbCKOro YelloBeKa U YeJIoBeKa pasyMHoro. YenoBek HeaHJepTaaIbCKuit
KaK BHJ JIIOJEH XOJOJHOIO KiInMMara. YenoBeK pa3yMHbI COBPEMEHHOI'O THIIA, JEHUCOBCKUMI
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npenenaMu Adpuku. [laneorenerrka u najieoreHOMHKA.

DBOIOLUS COBPEMEHHOTO 4YejoBeKa. EcTecTBeHHBI OTOOpP B MOMYJSANMAX YeIOBEKa.
Myranuonssiii npouecc U noaumopdusM. IlomynsauronHble BOIHBL, Apeld reHoB, MUTpalus U
«3¢(deKT OCHOBATEINIA» B MOMYJIALUAX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacel. [lonarue o pace. bonbiime packl: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HErpouiHasi (dPKBAaTOpUaIbHas), MOHIOJOMIHAs (a3MaTCKO-aMepuKaHcKasi). Bpems u
IIyTH paccelieHusl 4YeJoBeKa 1o IiaHere. EauHCTBO  yenoBedeckux pac. Hayunas
HECOCTOSATENILHOCTh  pacu3Ma. I[IpHcrocoOJeHHOCTh  ueloBeKa K  pPa3HbIM  YCIOBHUSM
OKpyXaromei cpeapl. BimsHue reorpadudeckoil cpeapl u npeiida reHOB Ha MOPGOJIOTHIO U
(hU3MOITOTHIO YeTTOBEKA.

MexaucuuIUIMHapHble  MeTonbl B (u3nueckod  (OMOIOrMuYecKod) aHTPOIOJIOTUH.
OBOJNIOIMOHHAs ~ AHTPONOJOTUS W NAJCOAHTPONOJOTUS  YEJIOBEUYECKUX  IOMYJSIHM.
buoconnanbHble  HWccaenoBaHUS — NPUPOABI  4YenoBeKka.  MceciemoBaHue — KOIBONIOLMM
OMOJIOTUYECKOr0 U COLMAIBHOI'O B YEJIOBEKE.

JdemMoHcTpanuu

[Toptpetsi: Y. lapBun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumoB.

Tabmuuel u  cxembl: «MeToabl aHTpPONOIOTUM», «['OOBHOM MO3r YeIOBEKay,
«YemnoBekooOpa3Hble 00e3bsHbI», «CKelner 4enoBeKa M CKeJleT IMMIaH3e», «PyauMeHTH u
aTaBU3MBbI», «JIBMKyIIHME CWJIBI aHTPOIIOTE€HE3a», «ODBOIIOIMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpasionutek», «HenoBek ymenblin», «HenoBek NpsaMOXOAsamnily, «/{eHUCOBCKUN YEI0BEK»
«Heangepransups», «KpoManboHub», «Ilpeaku uenoBeka», «ITallbl SBOJIOIUHN YEIOBEKAY,
«Pacel yenoBekay.

OO6opynoBaHue: MyJsDKM OKaMEHEIOCTeH, MPEeIMETOB MaTeprallbHOW KYJIBTYphl MPEIKOB
4ejoBeka, penponykuuu (¢pororpaduu) KapTUH C MHQPOIOTHMYECKMMH U OHOIelcKuMU
CIOKETaMU IPOUCXOXKICHUS YesoBeKa, (pororpadguu HaX0JOK HCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKeJIeT YeJIOBEKa, MOJENb 4Yepera 4eloBeKa M 4Yepena IMUMIAaH3€, MOZACIb KUCTU YeJIOBeKa U
KHMCTHU LIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEIOBEKA.

JlabopaTtopnass pabora «lI3yueHue OCOOEHHOCTEHl CTPOECHHS CKeEJleTa 4YellOBEeKa,
CBSI3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/3ydeHne HKOIOrNYECKUX aJalTalluid YEIOBEKAY.

Tema 6. Oxosorusi — Hayka O B3aHMOOTHOIIEHHMAX OPraHU3MOB U
HAJ0PraHU3MEHHBIX CHCTEM C OKPY:KaKolIel cpeaoi

3apoxzaeHue M pa3Buthe skonoruu B Tpynax A. I'ymOGompara, K. @. Pymee, H. A.
CesepuioBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skomorun. CBsi3b
9KOJIOTHUHU C IPYTUMH HaYKaMHU.

Mertonb! skonoruu. [loneBele HaOmMOnEHUS. DKCIEPUMEHTHI B HKOJIOTMU: MPUPOAHBIE U
naboparopHbie. MoieTpoBaHue B SKOJIOTMU. MOHUTOPUHT OKPY)KAIOILIEH Cpenbl: JIOKATbHBIH,
pPEruoHANIbHBIN U TJI00ATBHBIH.

3HAUEHUE SKOJIOTMUYECKUX 3HAHWM U1 YeJIOBEKa. DJKOJIOIMYECKOE MHMPOBO33PEHHME KaK
OCHOBA CBs3eM uenmoBedyecTBa € Hpupono. DopMUPOBAHHE HKOJIOIMYECKOM KYJIBTYPBl H
9KOJIOTMYECKOM IPaMOTHOCTH HaCENeHUSI.

JdemoHcTpanuu

optpetsr: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuuel u cxemsl: «Pa3aensl skonorun», «Meroasl skomorum», «CxemMa MOHUTOPHHIA
OKPYXKaIOLLEH CpeabD».

JlabopaTopnasi padora «/3yueHrne METO10B SKOJIOTHUECKUX UCCIICTOBAHUIN.



Tema 7. Opranusmbl 4 cpea 00UTAHUA

Okonornyeckue (akToppl M 3aKOHOMepHOcTH ux JeiictBua.  Knaccugukanus
HKOJIOTHUECKUX  (akTOpoB:  aOMOTHUecKue, OHOTHUYECKHe, aHTponoreHuole.  OOmmue
3aKOHOMEPHOCTH JeicTBUS 3Kkonorndeckux ¢axkropos. [Ipasuno munumyma (K. llnpenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue (akTopsl. CBET Kak 3KoJIoruueckuil gaxrop. /leiicTBue pa3HbIX y4acTKOB
COJIHEYHOIO CIEKTpa Ha OPraHU3Mbl. DJKOJOIMYECKHE TPYMHIbl PACTEHUH U KUBOTHBIX IIO
OTHOILIEHUIO K cBeTy. CUTHaIbHas poiib cBeTa. DOTOneproan3M.

Temnepatypa kak skomorudeckuid Qaxrop. JlelicTBue Temrmeparypsl Ha OpPTraHU3MBI.
[ToWKkuIOTEpMHBIE 1 TOMOHOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIC U CTEHOTEPMHBIC OPTaHU3MBI.

BrnaxnocTts kak skonoruueckuid ¢akrop. [IpucnocobneHus pacteHuil K MOIIEPKAHUIO
BonHOro Oamanca. Kiaccudukauus pacTeHuil 1Mo OTHOIIEHUIO K Boje. llpucmocoGnenus
KUBOTHBIX K N3MEHEHHIO BOJHOTO PEKUMA.

Cpenpl oOWTaHHS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3YIIHAs, MMOYBEHHAs, TJIyOMHHAas
MOJMOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3NKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUs
opranu3moB. [IpucnocoOnenuns opraHM3MoB K KH3HHU B pa3HBIX Cpeax.

buonornyeckue putmbl. Buemnue u BHyTpeHHHe pUTMbl. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Ipucnoco0neHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBUM JKU3HU.

XKuznennsie Gopmbl opranu3moB. llonsTre o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHUii: NepeBbsi, KyCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBbI.
XKuznenusle (GOpMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. OcobGeHHOCTH
CTpOEHUS 1 00pa3a KHU3HH.

buortnueckue ¢akrtopel. Buasl  OMOoTHMUECKMX  B3aMMOJEWCTBHI:  KOHKYpPEHIIHS,
XHUIIHAYECTBO, CUMOMO03 U ero (opmbl. [lapasutusMm, koomeparus, MyTyaau3M, KOMMEHCAIU3M
(KBapTUpaHTCTBO, HaxJieOHW4ecTBO). Herpoduyeckue  B3aumoneiicTBus  (TOMHUYECKUE,
dbopuueckue, dadpuueckue). 3HAaUCHHUE OMOTHYECKUX B3aUMOJCUCTBUUN IS CYIIECTBOBAHUS
OpPraHu3MoOB B cpesie oouTanus. [[pyuHIINUI KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoncTpanuu

Tabnuupl 1 cxembl: «IKonmorudeckue GaxTopbl», «CBETOBOU CIEKTPY», « IKOTOTHUUECKHUE
TPYIIBI )KUBOTHBIX MO0 OTHOUICHHUIO K CBETY», «TeIIOKPOBHbIE KUBOTHBIE», «X0JI0ITHOKPOBHBIE
KHUBOTHBIEY, «DU3MONOrMYECKUEe ananTaliu >XKUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOBY,
«buonornveckue puTMb», «Ku3HeHHbIe POPMBI pacTeHUI», «KU3HEHHBIE (POPMBI JKHBOTHBIX ),
«OKOCHCTEMa HIMPOKOJIMCTBEHHOIO Jieca», «DKOCHCTEMa XBOWHOro yeca», «llenmu nuranus»,
«XumHuyectBoy, «llapazutuzm», «Konkypenuus», «Cumonos», «Kommencanuzmy.

O6opynoBanue: repObapuul pacTeHUd W S>KUBOTHBIX, IPHUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTMYECKUX  (PaKTOpOoB, TepOapuu  CBETOMIOOMBBIX, TEHEIIOOUBBIX |
TEHEBBIHOCIIUBBIX PACTEHUH, CBETONIOOMBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHbIE
pacteHusi, repOapuyl ¥ KOJUICKIIUU TEIUIOMIOOMBBIX, 3MMOCTOWKHX, MOpPO30YCTOWYHMBBIX
pacTeHuii, 4Yydena NTULl M 3Beped, repOapuu pacTeHUil, OTHOCSIIMXCS K TUrpoduUTam,
kcepouraMm, me3odutaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJIEKIHH >KHUBOTHBIX,
OOHMTaIOIIMX B Pa3HBIX Cpelax, repdapuy M KOJJIEKIIMM PACTEHUN U JKMBOTHBIX, 00JIaIalOLINX
yepTaMl IPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUM JKU3HM, TreplOapuu Hu
KOJJIEKIIUM PACTEHUH M >KMBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (DOPM, KOJUIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIMUX B Pa3IMYHBIX OMOTHUECKUX B3aUMOJIEHCTBHSIX.

JlabopaTopnas padora «BrisBiieHre nprcrnocoOIeHNU OPraHU3MOB K BIUSHUIO CBETaY.

JlabopaTtopnasi paGora «BbIABICHHE TPUCIOCOOJICHUI OpPraHW3MOB K BJIUSHUIO
TEMIIEPATYPBI».

JlabopaTopnasi pabdora «AHaToMHuecKre OCOOCHHOCTHM pAaCTEHHWW W3 pPa3HBIX MECT
OOUTAHUS.

Tema 8. JkoJ10rust BUAOB M NOMYJIALMI



DKOJOru4ecKue XapakTepucTuku nomymsuuu. [lonynsnus kak Ouoyoruyeckas cucrema.
Ponbe HeomHOpogHOCTH cpenbl, (U3NYeCKUX OapbepoB M OCOOCHHOCTEH OHONOTHMH BUIOB B
(hopMUPOBAaHUY TPOCTPAHCTBEHHOM CTPYKTYPHI OmyJisiiuii. OCHOBHBIE MTOKA3aTeNN TOMYIISIIHN:
YHCIIEHHOCTh, TUIOTHOCTh, BO3pAcTHAasl M I0JIOBas CTPYKTYpa, POXKJIA€MOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

DKkonoruueckas CTpykrypa mnonyisuuu. OeHKa YUCICHHOCTH Monyisiuu. JluHamuka
MONYJSUNA U €€ PEeryysiius. buoTrudeckuii moTeHuan nonyasanui. MoaenupoBaHue TUHAMUKA
nonynasiuud. KpuBbsle pocrta 4YuCIeHHOCTH monyisuuu. Kpusble BbDKHMBaHUA. Perymsmus
YUCIEHHOCTH TOMYISALUNA: PONb (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCANINX OT TUIOTHOCTH.
DKOJNOru4ecKre cTpareruu BuaoB (r- u K-crparerun).

[Tonsatue 00 »sKomoruyeckoil Humie Buga. MectooOuTaHnue. MHOroMmepHas MOJIENb
skonorndyeckord HumM Jx.M. XarunHcona. Pasmepsl skomornyeckor Humu. [loteHnuanbHas u
peain30BaHHas HUILIH.

Bun kak cucrema momynsanui. Apeaibl BUAOB. BUIBI M MX KU3HEHHBIE CTPATETUH.
DKOJIOTMYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS M MUTpPAlUi JKUBOTHBIX. bBHOIOrMYecKHe HWHBA3UU
Yy)KEPOJHBIX BUJIOB.

JdemoncTpanuu

[Toprper: [Ix. . XaTynHCOH.

Tabnuipsl U cxembl: «IKOJOTHYECKUE XapaKTePUCTUKHN MOMyIauun», «IIpocrpancTBeHHast
CTPYKTypa mnonyiasiuum», «Bo3pacTHble nupamuasl nonyaanuny, «CKOpOCTh 3acelleHHs
MOBEPXHOCTU 3eMJIM DPa3IUYHBIMUA OpTraHu3Mamu», «Mojens skojormyeckod Humu Jx. U.
XaTYnHCOHAY.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIINH KUBOTHBIX.

JlaGopaTopHas padora «IIpucnocoGieHust ceMsiH pacTeHUI K pacCEeICHHUION.

Tema 9. Jxoj10rust c0061IeCTB. IKOJOTHYECKUE CUCTEMBbI.

CoobmectBa opranu3moB. buoinieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
ouoreHo3se.

Oxocucrema kak oOTkpbiTas cucrema (A. Jk. Tencnu). DyHKUUOHAIbHBIE OJIOKU
OpPraHHU3MOB B SKOCHCTEME: MPOAYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduyeckue ypoOBHH.
Tpoduueckue nenu U cetu. AOHOTHYECKHE OMOKM dKOCUCTeM. [10YBBI M WJIBI B 9KOCHCTEMAaX.
KpyroBopor BeliecTB 1 NOTOK SHEPTUU B IKOCHCTEME.

OCHOBHBIE TTOKa3aTeNn 3KocUCcTeMBbl. buomacca n npoaykuus. DKOJIOrM4eCKUE MTUPaMUbI
yuceln, OMOMacchl U SHEPTUU.

Jlunamuka sxocucmem. Kamacmpogpuueckue nepecmpotixu. @nyxmyayuu. HanpaBieHHbIC
3aKOHOMEpHBIE CMEHBI COOOIECTB — CyKieccuu. [lepBuuHbIe M BTOPUYHBIE CYKIIECCMM M HX
NPUYMHBL.  AHTPONOIeHHBIE BO3ACHCTBHS Ha Cykleccud. KiammakcHoe CcOOOIIECTBO.
Buopa3znoobpa3ue 1 MOITHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOHYNBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOcucmeMvl 03Ep U peK. DKOocucmemvl Mopel U OKeaHos.
Oxocucmemvl myHop, necos, cmenell, nyCMvlHb.

AHTpONIOre€HHBIE  IKOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Paznuuusa wMmexnay
AQHTPOITOr€HHBIMU U IPUPOJHBIMU 3KOCHUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oponckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropoJckoi ¢ayHbl. buonmormueckoe ©  XO3MHCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM U YpPOOIKOCUCTEM.

3aKkOHOMEpHOCTH  (OPMHPOBAHUS  OCHOBHBIX  B3aUMOJEHCTBUH  OpPraHU3MOB B
aKocucTeMax. Ponb kackaonozo sghghekma u 6u008-30upuxamopos (Kiouesvix 6ud08) 8
@yukyuonuposanuu  sxkocucmem. llepeHoc HSHEPruM U BELIECTB MEXAY CMEXKHBIMU
SKOCUCTEMaMH. YCTOWYMBOCTh OpPraHU3MOB, MOMYJISUMA U 3KOCHUCTEM B  YCIOBHUSAX
€CTECTBEHHBIX U aHTPOIOT€HHBIX BO3AEHCTBUM.



Mexanuzmbr  6030elicmeus  3aepA3HEeHUll  pA3HbIX MUNO8 HA  CYOOP2aAHUBMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBbl 3IKOJIO2UYECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B8030elicmausi. MeToloorusT MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIOT€HHBIX SKOCUCTEM.

JdemoHcTpanuu

[optper: A. JIx. Tencnu.

Tabnuns! 1 cxembl: «CTpykTypa OHOLEH03a», «DKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOro Jecay, «DyHKIMOHATbHBIE TPYMNbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemectB B d3kocucteme», «llenmu muTaHus (mactOWINHAS, AETPUTHAS )Y,
«DQKonoruyeckas mupaMuia Yucemn», « JKoJIorudeckasl nupammuaa 6uomMacco», « IKOI0rudeckas
nupamuga sHeprum», «OOpa3oBanue Oomnotay, «llepBuunas cykneccusi», «BoccTaHoBneHue
Jeca mocie Inoxapay», «9KOoCHUCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M IOTOK
SHEpruu B arpoueHose», «[Ipumepsl ypboskocuctem.

OOGopynoBanue: repdbapum pacTeHUM, KOJUICKIIMHM HACEKOMBIX, Yydena ITHI[ W 3Bepew,
repOapuu KyIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJIETb YKOCUCTEMBI.

IIpakTnueckas padora «3yuenue u onucanue ypo0o3KOCUCTEMBI».

JladopaTopnasi padora «/3yueHne pa3HOOOpa3usi MEJIKHX TTOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX 3KOCUCTEMAX).

IKCKypeusi «IKCKypcus B TUIIUYHBIA OnoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHUK, Ha
CYXOJOJBHBIN WJIM IONMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKeKypeusi «IKCKypCUs B arpodKOCcHUCTeMy (Ha MoJie WK B TEIUIMYHOE X03SHUCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTemMa

buocdepa — obmennanerapHas o6oiouyka 3eMiM, TJ€ CYIIECTBYEeT WM CYIIeCTBOBaja
*u3Hb. PazBuTHe npencraBienuii o ouocdepe B Tpyaax J. 3iocca. Yuenue B. U. Bepnaackoro o
6uocdepe. Obmactu 6uocheps! u e€ coctan. KuBoe BeriecTBo OHochepsl U ero HyHKIHH.

3aKOHOMEpPHOCTH cymiecTBoBaHus Onochepsl. OcodeHHOCTH OnMochepsl Kak rio0aabHOMI
sKkocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocepe. KpyroBopoTsl BemiectB U
OuoreoxuMHUYeCcKre UK (yriiepoaa, a3oTa). PUTMUYHOCTB siBJeHUN B Ouochepe.

3oHasibHOCTH Onocdepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYILIU: TYHIPA, XBOWHBIE
jeca, CMEIIaHHbIE W IIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CABaHHbI, MYCThIHU, TPOIMHYECKHE Jieca,
BBICOKOTOPBs. KitMMar, pacTUTENbHBIN U )KUBOTHBIN MU OMOMOB CYIIIH.

CrpykTypa W (QYHKOUS KHBBIX CHCTEM, OIIGHKA HMX pPECYpCHOrO TOTEHIMada W
onocdepHbIX QyHKITHHN.

JdemoncTpanuu

[Hoprpetsr: B. U. Bepuanckuii, 3. 3rocc.

Tabmuupr u cxemsl: «['eocheprr 3emmmy», «Kpyropopot azora B mpupozae», «Kpyrosopor
yriaepoja B npupoje», «KpyroBopor kucioposa B npupoje», «KpyroBopor BoJsl B IpUPOIE»,
«OcHoBHBIE OuOMBI cymmny», «Kinmumarnueckue mosica 3emum», «Tynapa», «Taiiray,
«Cmemannbeii - jec», «lllupokonucTtBeHHbll jec», «Ctenb», «CaBaHHay, «IlycTbiHAY,
«Tponuueckuil gecy.

O6opynoBaHue: repOapun pacTeHUi pa3HBIX OMOMOB, KOJIJICKIIUN KUBOTHBIX.

Tema 11. YesioBek U OKpY:Ka0OLIAs cpeaa

DKoJorM4ecKue KpU3MChl M WX NpU4YuHBL. Bo3neiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOW cpeabl. OxpaHa BoO3JyXa. 3arpsi3HeHHEe BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpyienue noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiiuMaTa.

AHTpPOIIOT€HHOE BO3JICHCTBUE Ha PACTUTEIBHBIA W KUBOTHBIA Mup. OxpaHa
PacCTUTENBHOTO U KUBOTHOI'0 MUpa. OCHOBHBIE MPUHIIMIIBI OXpaHbl Mpupoabl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoansie Tepputopun (OOIIT). boranudeckue caapl U 300J0TMUECKHE
HapKH.

OcCHOBHBIE TPUHIIUIBI YCTOWYMBOTO PA3BUTHI YEIOBEUECTBA M MPUPOJBL. PanmonansHoe
MIPUPOIONOIL30BAaHUE M COXpaHEHHe Ouojoruyeckoro paszHooOpazus 3emuu. OOmue



3aKOHOMEPHOCTH TJI00aTbHBIX IKOJIOTUIECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOI'0 KpH3nca
Y €r0 BEPOSTHBIC MOCIIEACTBUS.

Pa3BuTHE METOJOB MOHUTOPWHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocobepezaroweti U KOHKYPEHMOCHOCOOHOL
sHepeemuke. buonocuyeckoe pasnoobpasue u buopecypcol. Hayuonanvhvie ungopmayuontvie
cucmemyl, obecneuugarowue OOCMyn K UH@OpMAyuu NO COCMOSHUIO OMOEIbHbIX BU008 U
akocucmem. OcHOBbl dIKOpeaburumayuy 3Kocucmem u cnocooos bopvowvl ¢ GUONOBPENHCOCHUIMU.
Pexoncmpykyus MOpCKux u HA3EMHBIX IKOCUCTEM.

JdemMoncTpanuu

Tabmuuer u  cxeMmbl: «3arps3HeHHe aTMocdepbl», «3arpszHeHue THIpocheps»,
«3arpsisHeHne  TouBB», «[lapHuKOBBIA  AhdekT», «Ocobo oxpaHsIeMble MNPUPOTHBIE
TeppUTOpUN», «MOIETHN YIPaBIIEMOTro MUPAY.

OOGopynoBanue: ¢otorpaguu  OXpaHAEMbIX pACTCHUH W KUBOTHBIX KpacHolt KHHUTH
Poccuiickoit ®enepannu, KpacHoil KHUTH pervoHa.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOEHHUS OOYYarOIIUMHUCS
IIPOrpaMM CpeTHEro o0IIero 0Opa3oBaHus: JIUYHOCTHBIE, METAIIPEIMETHBIE U IIPEMETHBIE.

B cTpykType NTUYHOCTHBIX Pe3yJbTATOB OCBOEHHS IMPOrpaMMbl 11O OMOJIOTUU BBIIEIECHbI
CIIEYIOIIME  COCTABIIAIOLIME: OCO3HAaHHME OOYYaIOIIMMHUCS  POCCHUICKOW  TpaskJaHCKON
HUJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEICIICHUIO,
Hanuuue momueéayuu K OOY4YEHUIO OHOJIOTHH, yYelneHanpasieHHoe passumue BHYTPEHHHX
yOeXIEHHUI JINYHOCTH HAa OCHOBE KJIIOUEBBIX LEHHOCTEW M MCTOPUYECKUX TPATUIMNA Pa3BUTHS
OMOJIOTUYECKOro 3HAHUS, 20MOGHOCHb U CHOCOOHOCHb OOYYAIOIIUXCS PYKOBOACTBOBATHCS B
CBOCH  JAEATEIBHOCTH  IICHHOCTHO-CMBICIOBBIMA  YCTAaHOBKAMH, IPUCYIIUMH  CHCTEME
OMONOTHYECKOr0  O0pa3OBaHMs, Haluyue NPABOCO3ZHAHUS ~ HKOJIOTMYECKOW  KYNIbTYpHI,
CnocodOHOCmU CMagums LENH U CTPOUTH KU3HEHHBIC IIJIAHBIL.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHMS NMPOrpaMMbl IO OMOJIOTMM JTOCTUTAIOTCS B €MHCTBE
y4eOHOM M BOCIMTATENIbHOW JAEATENbHOCTH B COOTBETCTBMM C TPAJUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B
o0lIecTBe MpaBWJIaMd M HOPMaMHU IOBEJECHUS U CHOCOOCTBYIOT IIpOLlEcCaM CAaMOIO3HAHMS,
CaMOBOCIIMTaHMS U CaMOpa3BUTHs, Pa3BUTHUs BHYTPEHHEW MO3ULUU JIMYHOCTH, MATPUOTU3MA U
YBa)KEHUS K 3aKOHY M IIPABOIIOPAJIKY, YEIOBEKY Tpyda M CTaplIeMy MOKOJIEHHIO, B3aUMHOIO
yBaXKEHHUs, OEpexHOro  OTHOUIEHHS K  KYJIbTYpHOMY  HAcleAMI0 MW TPaIUIHsIM
MHOTOHALIMOHAJIBHOT0 Hapoaa Poccuiickoit Penepanuu, NpUpOAE U OKPYKAIOIIEH Cpefe.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHHs Y4eOHOro npeamera «bHOnorus» JOmKHBI OTpaXKaTh
TOTOBHOCTh U CIIOCOOHOCTh O0YyYaromuXcs pyKOBOJICTBOBAThCS C(OPMUPOBAHHON BHYTpEHHEN
MO3ULMEN JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpHUEHTAlui, ITO3UTUBHBIX BHYTPEHHHX
yOeXIEHHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM  POCCHHCKOro  0OIecTBa,
paciiipeHe >KU3HEHHOIO OIbITa U OMbITa AESITEIbHOCTH B IPOLIECCE Peasi3allMi OCHOBHBIX
HalpaBiICHUH BOCIUTATEIbHON JAEATEIILHOCTH B COOTBETCTBUM C pabodel IporpamMmoi
BOCIIMTAHHUS, B TOM YHCJIE B YACTU:

1) rpa:KIaHCKOro BOCIIMTAHMUS:

C(OPMHUPOBAHHOCTh ~ I'PAXJAHCKOW TO3MLUU  OOy4yaroIlerocss Kak aKTUBHOIO M
OTBETCTBEHHOT0 YJIeHa POCCUICKOro 001IeCTBa;

OCO3HAHUE CBOUX KOHCTUTYLUMOHHBIX IIpaB U OOS3aHHOCTEW, YBaXXEHUE 3aKOHA U
IIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOW AEATENIbHOCTU MPHU CO3/IaHUH Y4EOHBIX NPOEKTOB,
peleHrH y4eOHBIX U MO3HABATENbHBIX 33/1a4, BHITTOJTHEHUH OMOJIOTMYECKIX KCIIEPHMEHTOB;

CIIOCOOHOCTh ~ ONPENENATh COOCTBEHHYIO TIO3MIIMI0O TI0 OTHOIIEHWIO K SIBIICHUSIM
COBPEMEHHOM >KHU3HU U OOBACHATH €€;

YMEHHE YYUTBHIBAaTh B  CBOMX JICHCTBHSX HEOOXOAWMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIO/IEH ¢ Pa3HbIMU YOSKICHHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MIOJIOKEHUEM;

TFOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS YYEOHBIX,
[O3HABATEJIbHBIX M MCCIEOBATENbCKUX 3a]a4, YBAXHUTEJIbHOTO OTHOIIEHHUS K MHEHHUIO
OIIIOHEHTOB IPU 00CYXkJIEHUH CIIOPHBIX BOIPOCOB OMOJIOIMUECKOr0 COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM JECATEIBHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCUICKOM IPpaX1aHCKOW MIEHTUYHOCTH, MATPHUOTU3MA, YBAKEHUSI K
CBOEMY HAapoAay, 4yBCTBa OTBETCTBEHHOCTH Iepes PoauHON, ropoctu 3a CBOW Kpail, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOI0 Hapoaa Poccuuy;



LEHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IPUPOIbI,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYIIE;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCUUCKUMX YYEHBIX B CTAHOBIICHUE W pa3BHUTHE
OMOJIOTHH, TOHUMAHUS 3HAYCHHs OMOJIOTHUHY B MIO3HAHUY 3aKOHOB MTPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 OOIIECTBA;

ujeitHas yoexIEHHOCTh, TOTOBHOCTD K CIIYKEHHUIO U 3amuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHME TYXOBHBIX [IEHHOCTEH pOCCUICKOr0 HApOAa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUYCCKOTO ITOBEICHHUS,

CIOCOOHOCTH OILIEHHWBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOT'0 BKJIaJia B IOCTPOEHUE YCTOWYMBOTO Oy 1YILETO;

OTBETCTBEHHOE OTHOIIEHWE K CBOUM pOAUTEISIM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSATHUS LIEHHOCTEH CEeMEMHOW JKU3HU B COOTBETCTBUU C TPAAUIUSMU HApPOIOB
Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUSA

JCTETHYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs dCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUN;

MOHMMaHHE YMOLMOHATILHOIO BO3/ICHCTBUS )KMBON IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HBIX BHUAAX MCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocnuTaHMs, (POPMHUPOBAHUA  KYJIbTYPbl  310pPOBbS U
AMOLMOHAIBLHOTO (JIArONOTyYHsi:

MOHUMaHWE W pealin3alus 3J0pOBOro u 6e3omacHoro oopasa Ku3HU (340pOBOE MUTAHUE,
coOMI0/IeHe TUTUEHUYECKUX TPAaBUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
perynspHas (Qu3nuyeckas aKTHUBHOCTb), OEpEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TPaBWJ WHIAMBUIYAJIBHOTO W KOJUICKTHBHOT'O 0O€30MMacHOro
MOBEJICHUS B CUTYAIUSAX, YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE TIOCTEACTBHA M HEMPHUATHS BPEIHBIX NPHUBBIYCK (YMOTPEOIEHUS KOOI,
HapKOTUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYA0TIO0uE;

TOTOBHOCTh K aKTHBHOM JI€SITEIBHOCTH TEXHOJIOTMUECKON U COLIMAIbHON HAIIPaBIECHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO  BBIMONHATH — TaKYIO
JIESITENbHOCTD;

MHTEpPEC K pa3IMuHbIM cepaM mpodeccHoHaTbHON JeATEeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBINA BBIOOp OymyIiel mpodeccun U peain30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHUIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUH BCel
KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIMTAHMS:

9KOJIOTMYECKH 11eNIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICHUE YPOBHSI SKOJIOTHYECKOM KYJIbTYPBI: MPUOOPETECHUE OIbITA IUIAHUPOBAHUS
MOCTYIKOB M OIIEHKH X BO3MOXKHBIX MOCIEACTBUI 7151 OKPY>KaIOIIEi cpeibl;

0CO3HAHUE II00ATEHOT0 XapaKTepa YKOJIOTHUECKUX MPoOIeM U MyTel X pelieHus;

CIIOCOOHOCTH MCIOJIb30BaTh MPHUOOPETAaEMBbIC NPU W3YyYCHUU OMOJIOTUM 3HAHUS U YMEHUS
IpU pelIeHUU MpoOJIeM, CBS3aHHBIX C PAIMOHATIBHBIM MPHUPOAONOIL30BAaHUEM (COOIIOACHHE
MpaBUJl TIOBEJCHUSI B MPUPOJIC, HAMNPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUOB, 3KOCHCTeM, Onochepsr);



AKTUBHOE HENPUATHE JEUCTBUN, MPUHOCAIIMX BPEA OKPYKAIOIIEH NPUPOAHOM cpene,
yYMEHHUE MPOrHO3UPOBATh HEONAronpUATHBIE YKOJOTHYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JEUCTBUN U NPEOTBpaLIaTh UX;

HAJIUYUE Pa3BUTOrO HKOJOTMYECKOI'0 MBILIUICHHS, 3KOJOTMYECKOM KYJIbTYphl, OMbITa
JESTEIbHOCTH  DKOJIOTMYECKONM  HAINpaBIEHHOCTH, YMEHMsS PYKOBOJACTBOBAaTbCS HMHU B
[I03HABATEIIbHOM, KOMMYHHMKAaTUBHOM M COLUAJIbHOW IPAaKTUKE, INOTOBHOCTU K YYacTHIO B
MIPAKTHUYECKON JEeATENbHOCTH dKOJIOTMUECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKM M OOLIECTBEHHOW MpaKTHUKH, OCHOBAHHOI'O Ha JMajore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPILIECHCTBOBAHUE SI3bIKOBOM U YUUTATEIbCKON KYJIBTYpPhI KaK CPEICTBA B3AUMOIECHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHMUMaHue crenu@uku OWOJNIOTHH KaK HAyKd, OCO3HaHUs €€ poid B (HOPMHUPOBAHUH
PalMOHATIBLHOIO HAYYHOI'O MBIIUICHHUS, CO3/1aHUU LIEIOCTHOIO MPEACTABICHUs 00 OKpYKaroleM
MHpE KaK O €IMHCTBE IIPUPOABI, YeJloBEKa M OOIlecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U PEeLICHUH TPOo0IeM COXpaHEHHs IPUPOTHOIO PAaBHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTMU Il COBPEMEHHON LIMBUIIM3AIMU: 0OecreueHus
HOBOTO YPOBHS Pa3BUTHSI MEIHMIIMHBI, CO3JaHUE TEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IIOUCKA ITyTeH BbIXOJa U3 IN100aNbHbIX
9KOJIOTMUECKUX Mpo0JieM U obecrieueHust mepexosia K yCTOWYMBOMY Pa3BUTHUIO, PALIMOHAIBHOMY
WCTOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OMOJOrMYECKHUX 3HAHWM B IIEJISIX MOBBIMICHUS O0OIIEei
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKLHMOHAIHHON
IPaMOTHOCTH 00ydarouuxcs, GopMupyemMoi npu U3y4eHuu OMOJIOTHH;

NOHMMaHUE CYIIHOCTH METOJIOB IIO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHMsI A aHaIuW3a M OOBACHEHMS SBIECHUH
OKPYXKAIOIIEro MUpa M HPOMCXOAAIIMX B HEM HU3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIC
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHBIX (PAKTOB M HMEIOLIUXCS JaHHBIX C IEJIbI0 IOIYYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OWOMOTMYECKUE 3HAHMUS [UIS PelIeHHs
Mpo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYaLMSIX;

OCO3HAaHUE LIEHHOCTH HAay4YHOWU IEATEIBHOCTH, TOTOBHOCTh OCYILECTBIISTh HMPOEKTHYIO U
HCCIIEI0BATENbCKYIO ACATEIbHOCTD HHANBUAYAIBHO U B TPYIIIIE;

TFOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3s0oBaHHUIO UM CamMOOOpa3OBaHUIO, K
aKTMBHOMY IIOJIyUEHUIO HOBBIX 3HAHMH 110 OWOJIOTMUM B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTIIMH.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpeameTHble pe3ysibTaThl OCBOEHHUs y4deOHOro mnpeamera «buonorus» BKIOYArOT:
3HaYuMBble 1 (OPMUPOBAHHMS MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MexmpenMeTHbIE) O0IIeHAYYHbIE TTOHATHS, OTPAKAOIIKE IIEIOCTHOCTh HAYYHOU KapTHHBI MUPa
U crieni(UKy METO/IOB MMO3HAHUS, UCIIONB3YEMBIX B €CTECTBCHHBIX HayKaX (BEIIECTBO, SHEPTHSI,
SIBIIGHUE, MPOLECC, CUCTEMa, HAay4yHbI (aKT, NPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, HCCIeloBaHue, HaOMI0AeHNe, U3MEpEeHHe, HKCIEPUMEHT U JPYrue); YHUBEpCaJIbHBIC
yueOHbIe JeicTBHsI (ITO3HABATEIbHBIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE
dhopmupoBanre (yHKIIHOHATHLHOM TPAMOTHOCTH M COIMAIBHOM KOMIETEHIIMHA OOYy4YaroIIuXCs,;
CIOCOOHOCTD o0yJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUTUTHHAPHBIE,
MHPOBO33PEHYCCKUE 3HAHUS W YHUBEpCAJIbHbIC YydeOHBIC ACHCTBHS B TIO3HABATEIBHOU U
COLIMAJIBHON ITPAKTHKE.



B pesynprare usydeHuss OHMONOTMM HaA YPOBHE CpeIHEro oOIero oOpa3oBaHUs Y
oOyuaromerocsi Oynyt chOpMUPOBaHBI MMO3HABATE/IbHBIE YHHBEpPCaIbHbIE Y4eOHbIE IeWCTBUS,
KOMMYHHUKATHBHbIE YHHBEpCaJbHbIe YyueOHble JEHCTBHS, pETyJISITUBHbIE YHHBEpCAJIbHbIC
y4eOHBIE JICWCTBUS, COBMECTHAS I€ATEILHOCTb.

MeranpeaMeTHble pe3yabTaTbl OCBOCHHS MPOrPpaMMBI CPETHEro OOIIero oOpa3zoBaHUs
JIOJKHBI OTPaXKaTh:

OgJiaieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH MO3HABATEIbHBIMU 1€HCTBUSMM:

1) 6a3oBbIe JJOrHYeCKHe JeiiCTBHA:

CaMOCTOSITENTbHO (OPMYJIMPOBaTh M AKTyaJU3UpOBaTh NpoOJIeMy, paccMarpuBarh €€
BCECTOPOHHE;

UCIOJb30BaTh MPH OCBOCHWU 3HAHUN MPHUEMBI JIOTHYECKOT'O MBIIUICHUs (aHaIu3a,
CHHTE3a, CpaBHEHHUS, KiIaccu(uKalnuu, OOOOLICHHS), PACKphIBaTh CMBICI OHOIOTHYECKUX
MOHATHUH (BBIIENATH MX XapaKTEPHBIE MPU3HAKH, YCTAaHABIUBATH CBSI3U C JPYTUMH MTOHATHUSMH );

OTpENENATh WENU JeATENbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTH PE3YJIbTAThl IEATEIHOCTH C TOCTABICHHBIMU 1IEIISIMH;

UCTIOJIb30BaTh OMOJOTMYECKHE TOHATHS Ui OOBSICHEHUS (PAKTOB M SIBICHUH KHBOMH
MIPUPO/IBI;

CTPOUTH JIOTMYECKUE paCCYXJICHHMs (MHIYKTUBHbIC, JEAYKTUBHBIC, I10 aHAJIOTUN),
BBISBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHSI B PACCMATPHBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

NPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JIsi MPEACTaBICHUs CYIIECTBEHHBIX CBSA3CH U
OTHOUICHUH B M3Yy4aeMbIX OMOJNOTHYECKHMX OOBEKTaX, a TaKkkKe MPOTHBOPEUYHI pazHOro poja,
BBISIBIIGHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3palaThIBaTh MJIaH PEIICHUs MPOOIEMBbl C YUETOM aHAM3a UMEIOIINUXCS MaTepHabHBIX
Y HEMaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YyJbTATOB IIEIISM,
OLIEHUBATh PUCKH MOCJIEICTBUHN AEATEIbHOCTH;

KOOPJMHUPOBATh M BBHIMNONHATH pabOTy B YCIOBUSIX pEAITbHOr0, BHUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCIEI0BATENBCKHE el CTBUS:

BJIaJICTh HABBIKAMHU YyUeOHO-HCCIIEIOBATENHCKON M MPOSKTHOW NESTETFHOCTH, HaBBIKAMHU
pazpeiieHusi mpobIeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IMOHCKY METOJ/IOB
pelIeHns IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOI0B [IO3HAHUS;

UCTIOJIb30BaTh pa3IMYHbIe BUABI JEATEIHHOCTH MO MOJYYSHHIO HOBOI'O 3HAHUS, €ro
WHTEpIIpEeTaINK, MPeoOpa3OBaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYyallUsX, B TOM YHUCIIE MPHU
CO3JITaHMM Y4EOHBIX U COLIUAIBHBIX MPOEKTOB;

(hopMHpOBATH HAYYHBIN THIT MBIIUICHUS, BJIAJIETh HAYIHOW TEPMUHOIOTHUEH, KITFOYEBBIMH
MOHATHUSIMHA U METO/IaMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/Ja4ll B 0Opa30oBaTENbHON NESITENBHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJU3UpOBaTh 3ajlady, BBIIBUTaTh
TUMNOTE3y €€ pelIeHUs, HaXOJUTh AapryMEHTHI IJs JO0Ka3aTeIbCTBA CBOMX YTBEPIKACHUU,
3aJaBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

AQHATM3UPOBATh TMOJYYCHHBIE B XOJ€ PpEIICHUS 3aJaddl pe3yJabTaThl, KPUTUYECCKU
OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIA MOUCK TMEPEeHOCa CPEACTB M CIIOCOOOB JCHCTBHS B
pohecCHOHATBHYIO Cpey;

yMeTh TEPEHOCUTh 3HAHHMS B  I[IO3HABATEIIBHYID U  MPAKTUYECKYI0  OOJacTH
KHU3HEEATEITLHOCTH;



YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JacTei;

BBIIBUTATh HOBBIE HJEW, MIpeiaraTh OpPUTHHAJIbHBIC MOIXOJbl U PEIICHHUs, CTaBUTh
poOJIeMBI U 33]1auu, TOMYCKAIOIINe albTepHATUBHbIE PELICHHUS.

3) pa6ora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IMUYHBIX MCTOYHUKAX HMHPOpManuu (TeKcTe yueOHOro mocolus,
HayYHO-TIOMYJISIPHON JHUTEpaType, OMOTOTHYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMIBIOTEPHBIX
0a3ax naHHbIX, B MHTepHere), aHanu3upoBaThb WHGOPMAIMIO PA3IUYHBIX BUIOB U (opMm
MIPE/ICTaBICHUSI, KPUTUUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(dhopMynupoBaTh 3ampockl W TPHUMEHATH pa3jNYHbIe METOABl NpU TOWCKE U O0TOOpe
OMOJIOrYECKON MHPOPMAIIHH, HEOOXOTUMOM TS BHITTOTHEHUS YIeOHBIX 3a]1a4;

npuoOpeTaTh OMBIT HMCMOJIb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIB30BAHUS PA3TUYHBIX MIOMCKOBBIX CUCTEM;

CaMOCTOSITENTHO BBIOMpPATh ONTHMAIBHYIO (OpPMY TMpeacTaBIeHUS OMOJOrHYECKOU
nHpopmaruu (cxemsl, Tpaduky, AHarpaMMBbl, TaOIUIIBI, PUCYHKH U APYTOe€);

UCTIOJIb30BaTh HAYUYHBIM S3BIK B KAauecTBE CpeAcTBa MpH pabore ¢ OMOIOrHYecKOin
nH(popMaIuel: TPUMEHITh XUMUYECKUE, PU3NYECKUE U MaTEeMaTHYECKUe 3HAKU U CHMBOJIHI,
dbopmyrel, abOpeBUATypy, HOMEHKJIATypy, HCIOJBb30BaTh W MpeoOpa3oBBIBaTh 3HAKOBO-
CUMBOIIMYECKHUE CPEACTBA HATIIATHOCTH;

BJIQJICTh HABBIKAMH pACMO3HABaHWS W 3alUThl  HWH(OpManuu, WHGOPMAIIMOHHOMI
0€30I1acCHOCTH JTUYHOCTH.

OBiageHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMH:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX c(epax KU3HU, aKTHBHO YJ9aCTBOBAThH B JMAIOre
WM TUCKYCCUU TIO CYIIECTBY 0OCYKJIaeMoil TeMbl (yMEHHUE 33/1aBaTh BOMPOCHI, BHICKA3bIBATH
CYXKJCHHUS OTHOCHTEIHHO BBHIMOJIHEHUS TIpe/UiaracMod 3aJayd, Yy4YUThIBATh HMHTEPECHI H
COTJIACOBaHHOCTbH MO3UINH PYTUX YYACTHUKOB JIMAJIOTa WIIN JIUCKYCCHN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEICTBAa OOIICHHS, MMOHMUMATh 3HAUYEHUE COIMAIbHBIX
3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUSI KOH(MIMKTHBIX CUTYAIllUid, YMETh CMIT4aTh KOHQIUKTH U
BECTH IIEPETOBOPHI,

BJIQJIETh PA3NUYHBIMU CIIOCOOaMH OOIIEHUS M B3aMMOJACWCTBUS, MOHUMATh HAMEPEHHS
JIPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOCCETHUKY M B KOPPEKTHOU (opme
(hopMyIHpOBaTH CBOW BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOI TOUKY 3PEHMSI C HUCIHOIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHasi IeI TeTbHOCTD:

MOHHMMATh U UCHOJIb30BaTh MPEUMYILECTBA KOMAaH/IHOM M MHIUBUIAYAIbHON paboThl MpU
peleHur OUOIOruYeCcKoi mpobaeMbl, 00OCHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHSI TPYIIIOBBIX
(dhopM B3aMMOAEHCTBUS MPH PEIICHUH YueOHOM 3a1auu;

BBIOMpAaTh TEMATHKy W METOJBl COBMECTHBIX JICUCTBHHA C YIETOM OONIUX HHTEPECOB U
BO3MOXKHOCTEU Ka)KJI0r0 WieHa KOJJIEKTUBA;

NPUHUMATh IEJId COBMECTHOM JEATENIbHOCTH, OpPraHW30BHIBATH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHKEHHUIO: COCTAaBJIAThH IUIAH JEUCTBUM, PACOPENENATh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHON PadOTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJa U KAXJIOr0 YYaCTHHKA KOMaH[bl B OOIIMN pe3ynapTar
10 pa3zpaboTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TMPOEKTHI, OLIEHWBATh HJAEU C TMO3WLWKA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETHUECKOE IIOBEJACHUE B pA3IMYHBIX CHTYAIHsAX,
MIPOSIBIISATH TBOPUECTBO M BOOOpaKEHHE, ObITh HHUITMATUBHBIM.

OBiaieHHe YHUBEPCAJIbLHBIMHU PeryJsiTAHBHBIMU JICHCTBUSIMU:

1) camoopranu3amnms:



UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHHUS MpOOJIEeM U HMX pEUIeHHs B
KU3HEHHBIX U YU€OHBIX CUTYAIUsX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHMM LIEIEBBIE U CMBICIIOBBIE YCTAHOBKHM B CBOMX
JNEUCTBUAX M TOCTYNKAX MO OTHOLICHHWIO K JKUBOW MPUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXaIOIIHNX;

CaMOCTOSITENIbHO OCYUIECTBIISITH ITO3HABATEIIbHYIO JESTENBbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpPA30BATEIBHOM JCATEIHHOCTH U
YKU3HEHHBIX CUTYalLHIX;

CaMOCTOSITENIbHO COCTABIIATH IIJIAH PEIIEHUsS MPOOJIEMBI C YUETOM HMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHHH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacIpsATh paMKH Y4eOHOr0 peMeTa Ha OCHOBE JIMUHBIX MPEIIOYTCHUH;

JIeTIaTh OCO3HAHHBII BHIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh MIPUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIIMU B PAa3HBIX 00JIACTIX
3HAHWUH, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYpPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIEIAM;

BJIa/IETh HaBBIKAMU IIO3HABATENILHOM peduieKCH KaK OCO3HAHMS COBEpLIAEMbIX NEHCTBUI
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIONB30BaTh MPUEMBI pedIeKCUI
JUISL OLICHKH CUTYallMH, BIOOpA BEPHOT'O PEILICHHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKEHHUIO;

IPUHUMATh MOTHBBI U ApI'yMEHTBI APYTUX [PU aHAIU3€ PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsTHE CeOs1 U IPYrUX:

IPUHUMATD ceOsl, MOHUMasi CBOM HEJJOCTATKU U JOCTOUHCTBA,

NPUHUMATh MOTUBBI U ApI'yMEHTBI APYTUX [PU aHAIU3€ PE3YJIBTATOB AEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYrUX Ha OLINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIIMH JIPYroro 4ejaoBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxkaHMs ydueOHoro npeamera «buomorus» Ha
yrayon€HHOM YpOBHE OPHEHTHPOBAHBI Ha oOecrieueHre MpoPIbHOT0 O0YIeHHS 00yJIaroIuXCs
O6uonoruy. OHM BKJIIOYAIOT: cHelU@UUecKue JUIsi OMOJOTMM HAaydHble 3HAHUS, YMEHHsS H
CIocoOBl JCWCTBUI 1O OCBOCHHIO, WHTEPHpPETAllMM W MPeoOpa3OBaHUIO 3HAHWMA, BHJIBI
JIeATENIbHOCTU 110 TMOJIYYEHUI0 HOBBIX 3HAHUI M UX NPUMEHEHUIO B PA3IMUYHBIX y4eOHBIX, a
TAKXXE B PEAJIbHBIX JKU3HEHHBIX cUTyauusax. [IpenMerHble pe3ynabTaTsl NPEACTABIEHBI 110 TOAaM
W3Y4YEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUs y4yeOHoro mnpeamera «buonorus» B 10 Knacce
JIOJIKHBI OTpaKaTh:

c(OpMHPOBAHHOCTH 3HAHUN O MECTE U POJM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OpMHUPOBAHUU €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHMM 3aKOHOB IPUPOABI U
peleHny npo0iieM paluoHaIbHOI O IPUPOJIONONB30BaHUS, O BKJIAJE POCCUMCKUX U 3apyOeKHBIX
y4E€HBIX B Pa3BUTHE OHOJIOTHHY;

BJIQJICHUE CHCTEMOM OMOJOTMYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarollie
OUONOrMYecKue TEepPMUHBI M TOHATHS (KU3Hb, KIETKa, OpraHu3M, MeTa0oiM3M, I'OMeocTas,
CaMOpETYJIALINs, CaMOBOCIIPOU3BEAECHNE, HACIECTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHUE),
Oouonoruueckue Teopuu (xierounas Tteopus T. IlIBanmma, M. Illneiinena, P. Bupxoga,
XpPOMOCOMHas Teopus HacliencTBeHHocTH T. Moprana), yuenus (H. Y. BaBuioBa — o mieHTpax
MHOT000pa3us U MPOUCXOXKJICHUS KYIbTYPHBIX PacTeHHUM), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
MIEpPBOro MOKOJIEHMsI, PacIIEIJICHUs, YUCTOThl FaMeT, HE3aBUCUMOro HacieqoBanus I'. Menzens,



TOMOJIOTHYECKUX PSJIOB B HAclIeACTBEHHOH wu3MeHunBoctd H. V. BaBwioBa), mpuHIMIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHHME OCHOBHBIMH METOJIaMU HAYYHOT'O MO3HAHMs, UCTIONb3yEeMBIX B OMOIOTHYECKUX
HCCIIEIOBAHUX KUBBIX 00BEKTOB (OMHCAHUE, U3MEPEHHE, HA0I0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIACTATH CYHIECTBEHHBIC NMPHU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U DYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM yHclie OakTepuii, TpuOOB, pacTeHUH,
KUBOTHBIX W YEIIOBEKA, CTPOCHHUS OPTaHOB M CHCTEM OPraHOB PACTEHHM, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  JKU3HENEATEIHHOCTH, NPOTEKAIONIMX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
YenoBeKa, OMOIOTHYECKHX MPOIIECCOB: 0OMEHa BelecTB (MeTaboNn3M), MpeBpaIlleHus SHEPTHH,
OpoXXeHHs, aBTOTPO(GHOr0 U TeTepOTPOPHOro TUIOB NMUTAHHS, (DOTOCHHTE3a W XEMOCHHTE3a,
MHTO3a, Meii03a, raMeTorenesa, ’MOpHUoreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHAMBHUYAIbHOTO Pa3BUTUsl OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS TI'€HOB, I'€TE€pPO3HUCa,
HCKYCCTBEHHOI'0 0TO0pa;

YMEHHME YCTaHABIMBATh B3aMMOCBSI3M MEXKAY OpPraHOMJaMHU KJIETKH M HMX (QYHKUHAMU,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH U WX (YHKIMSIMU, MEKIY OpraHaMu U CUCTEMaMU OPTaHOB y
pacTeHMil, JKMBOTHBIX W 4YeloBeKa M HMX (YHKIHMAMH, MEKIY CHUCTEMaMH OpPTraHOB M UX
GyHKIUSAMHE, MEXIYy dTanmaMu OOMEHa BEIIeCTB, dTalaMu KJIETOYHOrO IMKJIa U KU3HEHHBIX
LIUKIOB OpraHU3MOB, AJTallaMH SMOPUOHAIBHOIO Pa3BUTHs, TE€HOTUIOM M (heHOTHIIOM,
(deHoTHIIOM U (haKTOpaMH CPeIbl OOUTAHUS;

YMEHHE BBISIBISATH OTIIMYUTENIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PACTEHUH,
KUBOTHBIX U YETIOBEKa;

YMEHHUE UCIOIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOrHUECKYI0O TEPMUHOIOTHIO U
CHMBOJIAKY JUTSI TOKAa3aTeIhCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIIIT;

YMEHHE pellaTh OHOJOrMYecKHe 3a/ayH, BBIABIATH MPUYUHHO-CIICACTBEHHBIC CBS3H
MEXIY HCCIEAYEeMbIMH OWONIOTMYECKUMHU MpOIeccaMl M SIBICHUSMHM, JeJaTb BBIBOIBI U
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yIIbTaTOB;

YMEHHE BBINOIHATh Ja0OpaToOpHble M MpaKTHYecKue paboThl, cOOMIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pYyI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, IMPOBEPITh HMX OSKCIEPHUMEHTAIBHBIMUA CPEJICTBAMH,
bopMynupys 1eNb UCCIeI0BaHUS, AHATU3UPOBATD MOJIYYEHHBIE PE3YNIbTaThl U JeNaTh BIBOIBL;

yYMEHHUE y4acTBOBaTh B Y4€OHO-HMCCIIEIOBATENbCKOM paboTe Mo OMOJIOrMM, SKOJIOTHH U
MeIUIMHE, MPOBOANMON Ha 0a3e IIKONBHBIX HAYYHBIX OOILIECTB, W MYOJIMYHO IIPEICTABISATH
MOJTy4YEHHBIE PE3yJIbTaThl HA YYEHUUYECKUX KOH(PEPEeHIIHSIX;

YMEHHUE OLEHUBAThb 3TUYECKUE aCHEKThl COBPEMEHHBIX HCCIEAOBAaHUM B 00JacTH
OMONMOTUM W MEIUIMHBI (KJIOHUPOBaHHWE, WCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIpPABICHHOE
M3MEHEHHE TeHOMa U CO3JJaHie TPAHCTEHHBIX OPraHNU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOp Oy/yIiei npodeccuoHaIbHON AeATEIbHOCTH B
obnacTi OMOJIOTHH, MEAUIIMHBI, OMOTEXHOIOTUH, BETEPUHAPUH, CEITHCKOT0 X03HCTBA, MUIIEBOM
MPOMBIIIICHHOCTH, YIIyOJATh TO3HABaTENbHBIA HMHTEPEC, HAINPABICHHBIM HA OCO3HAHHBIN
BBIOOp COOTBETCTBYIOLIEH mMpodeccud U MPONOJDKEHHE OHOoJorudyeckoro oOpa3oBaHHS B
OpraHU3aIHsIX CPETHEro MPO(PEeCCHOHATBHOTO U BBICIIET0 00pa30BaHUsl.

[IpeameTHble pe3ynabTaThl OCBOEHUs yueOHOro mnpeamera «buomorus» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUN O MECTE U POJM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(hOpMHPOBaHNU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B TMO3HAHWUU 3aKOHOB
MPUPOJIBI U PEUICHUH SKOJIOTMYECKUX MPOOJIeM YeIOBEYEeCTBa, a TAKKE€ B PEUICHHH BOIPOCOB
PalMOHATIBHOTO TMPHUPOJIONONB30BAaHUS, M B (POPMUPOBAHMM IICHHOCTHOTO OTHOIIEHUS K
pupoje, OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX Y4EHBIX-OHMOIOrOB B
pa3BUTHE OHOIOTHH;

YMEHHUE BJaJIeTh CUCTEMOW OMONOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET ONpeAeieHUs U
MMOHMMaHHUE CYINTHOCTH OCHOBOIMOJNATAOMNX OHOJIOTHYECKUX TEPMUHOB M TOHITHN (BUJ,



sKkocucteMa, Ouocdepa), Oumomorumueckue Tteopuu (dBomorMoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKasi Teopus sBomonnu), ydenus (A. H. CeBeproBa — 0 MyTsSX M HaIlpaBICHUAX
sBomonnn, B.. BepHanckoro — o 6uocdepe), 3aKoHbI (TeHETUYECKOro paBHoBecus J[x. Xapau
u B. Baitn6epra, 3apoxmpimeBoro cxoacra K. M. bapa), npaBuna (muaumyma 1O. JIuGuxa,
9KOJIOTMYECKON MUpaMU/Ibl SHEPruK ), runoressl (runoresza «mupa PHK» V. I'unGepra);

YMEHHME BIAJETh OCHOBHBIMM METOJaMH HAy4HOI'O TIO3HAHHUA, MHCIIOIb3yEMBIMH B
OMOJIOTMUECKUX MCCIEIOBAaHUSAX MKUBBIX OOBEKTOB U JKOCHUCTEM (OMMCAaHUE, H3MEpPEHUE,
HaOIoIeHUE, YKCIEPUMEHT), CIOCO0aMH BBISIBICHUS U OLEHKU aHTPOIOTCHHBIX M3MEHEHHH B
MIPUPOJIE;

YMEHHME BBIICHATh CYIIECTBEHHbIE NPU3HAKU: BHUAOB, OHMOIEOIEHO30B, IKOCHCTEM U
ouocdeppbl, CTaOMIM3HUPYIONIETO, [ABIKYIIETO U Pa3phbIBAIONIETO E€CTECTBEHHOro 0TOopa,
AITIONIATPUYECKOr0 U CUMIATPUIECKOr0 BUA00Opa30BaHUS, BIUSHUS BUKYIIINX CHII SBOTIOIUU
Ha TeHO(OH]| MOMYJISAIUHN, MTPUCIIOCOOIEHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepemoBaHUs
HarpaBJIEHUH HBOJIOLNHU, KPYTOBOPOTA BEIIECTB U OTOKA YHEPTHH B SKOCUCTEMAX;

YMEHUE YCTaHaBIIMBaTh B3aMMOCBSI3M MEX]Y IMPOIECCAaMU 3BOJIOLMH, JIBUKYILIUMU
CHJIaMU aHTPONOreHe3a, KOMIIOHEHTAaMH Pa3IMYHBIX 3KOCHUCTEM M MPUCHOCOOIEHUSMU K HUM
OpPTaHH3MOB;

YMEHHE BBISBIATH OTIIHYUTENbHBIE TPU3HAKU JKUBBIX CHUCTEM, IPUCTIOCOOJICHHOCTh BUJIOB
K cpene oOuTaHus, aOMOTHYECKUX W OMOTHYECKMX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBS3EH
OpPTraHKU3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHHUH B 9KOCUCTEMax CBOEH MECTHOCTH;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOrMYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY JUI1 JOKa3aTelIbCTBA pPOJCTBA OPraHU3MOB pa3HbIX CHCTEMATHUYECKMX TpyII,
B3aMMOCBSI3M OPTaHHU3MOB U Cpe/bl OOMTaHUS, €IWHCTBA YEIOBEYECKHX pac, HEOOXOIUMOCTU
COXpaHEHHUs MHOrooOpas3usi BHIOB U DKOCHUCTEM KaK YCIOBHUSI COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHME peliaTbh OHOJOrMYecKHe 3a/a4yH, BBIABIATH IMPUYUHHO-CIICACTBEHHbBIE CBS3H
MEXy HCCIeyeMbIMU OHOJIOTMYECKUMHU TMPOLIECCaMU U  SBIICHUSMH, JAeNaTh BBIBOIBI U
MPOTHO3bI HA OCHOBAHUHU TOTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATh Ja0OpaTOpHble M IpaKTHUYecKue padoThl, cOONIOAATh MpaBuiIa MpU
pabote ¢ yueOHBIM | JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIIBUTaThb THUIIOTE3bl, MPOBEPITh HMX SKCIEPUMEHTAIBHBIMU CpPEJICTBAMH,
(bopMynupys 1eNb UCCIEIOBaHNS, aHATM3UPOBATH TTOTYYCHHBIC PE3YIIbTATHI U JICNIaTh BBIBOJIBI,

yMEHHE Y4acTBOBaTh B Y4€OHO-HCCIEAOBATEIbCKOW paboTe 1Mo OWONIOTHH, SKOJIOTUU H
MEAMIIMHE, MPOBOIUMON Ha 0a3e MIKONBHBIX HAYYHBIX OOLIECTB, M MYOJIMYHO MPEICTABIATh
MOJTyYCHHBIC PE3Y/IbTAaThl HA YICHUYECKUX KOH(EPECHIUSX;

YMEHHE OLICHUBATh THUIOTE3bl M TEOPUU O TMPOUCXOKIACHUM IKU3HU, UEJIOBEKa U
YeJIOBEYECKUX pPac, O MPHYMHAX, HOCJIEACTBUSAX M CIIOCO0aX MPEeAOTBpAIlECHUs INI00ATbHBIX
W3MEHEHUl B Onocdepe;

YMEHHUE OCYIIECTBIISATH OCO3HAHHBIN BBIOOp OyayIel mpodecCHOHATbHON AeATETbHOCTH B
obmacti  OMOJOTUH, OSKOJOTHH, MPUPOAONOIb30BAHUSA, MEAMUIMHBI, OHWOTEXHOJOTHUH,
IICUXOJIOTMH, BETEPUHAPUU, CEIbCKOIO0 XO3SICTBa, MUILIEBOW IMPOMBIIUIEHHOCTH, YIIyOIsTh
MO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH
npodeccuu W TPOJOHKEHHE OHOJOrMYecKoro oOpa3oBaHMsl B OpraHM3alUsSX CpPEJHEro
po¢eCCHOHANTBHOTO U BBICIIIETO 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Ne Koan4yecTBo yacoB
n | HaumeHoBaHue pa3ne/ioB K 0 DyekTpoHHbIE (IU(POBBIE)
/ | ¥ TeM mporpamMmablI Bceero OHTPOJILHEBIC PaKTHIeCKnE o0pa3oBaTe/ibHbIE PecypChl
- padoTbI padoThI
bu6mmoreka [JOK
1 buosnorus kak Hayka 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
2 ’KuBbIc CUCTEMEI U UX 2 bub6nunoreka [JOK
U3Yy4YCHHUE https://m.eds00.ru/863e6564
Bub6nunorexa [JOK
3 buostorus ket 2 0.5 https://m.edso0.ru/863e6122
4 XuMHYecKasi OpraHu3anus 10 9 1 bubamnoreka [{IOK
KJICTKH https://m.edsoo.ru/863e674e
Crpoere 1 hyHKIHH bu6mmoreka [JOK
5 KHSTKH YHE 8 1 2 https://m.edso0.ru/863e6ff0
https://m.edso00.ru/863e716¢
6 1(1) 621436}211 BZIIJ{lIfI:gTaBHIG/:I iU B 9 1 bubmaorexa HOK
pepparit p https://m.edsoo.ru/863e766¢
KJIETKE
7 Ha;HeHCTBeHHaﬂ 9 1 05 bu6mmoreka [JOK
APOPMATUI 1 ' https://m.edso00.ru/863e796e
peanuzanus €€ B KJIETKe
. bubmoreka [[OK
8 PKM3HCHHEI LMK K1eTiH 6 1 https://m.edsoo.ru/863e7dc4
9 Crpoenue u GpyHKIIH 17 15
OpPraHu3MOB
10 | Pa3MHOXCHHE U Pa3BUTHE 8 1.5 bubnmoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4

OpraHu3MOB

https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e

['eneruka — Hayka o

11 HaCJICICTBEHHOCTH U 2 05 bu6mmoreka [JOK
W3MEHYNBOCTHU ' https://m.eds00.ru/863e862
OpraHU3MOB

12 3aKOHOMEPHOCTH 10 1 Bbubnmoreka [JOK
HACJEACTBEHHOCTH https://m.eds00.ru/863e8878

13 3aKOHOMEPHOCTH 6 1 bubnmoreka [JOK
U3MEHYUBOCTH https://m.edso0.ru/863e8efe

bu6mmoreka [IOK

14| T'enernka denosexa 3 0.5 https://m.eds00.ru/863e8d78

bu6mmoreka [JOK

15| Cenexuus opraHu3MoB 4 1 https://m.eds00.ru/863e9214

16 buorexHnonorus u 4 bu6mmoreka [{JOK
CUHTETHYECKAasi OMOI0rus https://m.eds00.ru/863e9336

17 | PesepBHOE Bpems 1

OBIHIEE KOJIUYECTBO 102 13

YACOB 11O TIPOT'PAMME



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KosnuecTBo 4acoB
n | HaumeHoBaHue pa3ae/ioB K JyekTpoHHbIE (HU(POBBIE)
/ M TE€M NporpamMmmal Bcecero p;ﬁ“:::::ﬂbﬂble HpaKanec](ne paﬁoTbl OﬁpaSOBaTeJIbHLIe pecypchl
n
3apoxACHUE U PA3BUTHE bubmmoreka [JOK
1 SBOJIIOIMOHHBIX 4 https://m.edso0.ru/863ea20e
MpEACTABICHUI B bu6maunoreka [JOK
Ouonoruu https://m.eds00.ru/863e9570
2 MuxkposBosronus u eé 14 1 2 bubmmnorexa [JOK
Pe3yIIbTATHI https://m.edsoo.ru/863e9cle
3 MakpoaBonronus u eé 6
pe3yIbTaThI
4 [Ipoucxoxnenue u 15 1 15 bubmmorexa [IOK
pa3BUTHE KU3HHU HA 3emite ' https://m.edsoo.ru/863ea5a6
5 [Ipoucxoxnenue yeaoBeka 10 1 1 bubnmnoreka LIOK
— aHTPOIIOT€HE3 https://m.edsoo.ru/863eac2c
DKOJIOrHsI — HayKa o
B3aMMOOTHOIICHUSIX
6 OpPraHU3MOB U 3 05 bubnuoreka [JOK
HaJIOPraHU3MEHHBIX ' https://m.edso0.ru/863eafec
CHCTEM C OKpYKarolen
cpenon
7 Opranusmsl U cpena 9 15 bubnmoreka [JOK
oOuTaHUs ' https://m.edsoo.ru/863eb10e
8 DKOJOrus BUAOB U 9 05 bubmmoreka [JOK
ON YIS ' https://m.edso0.ru/863eb5fa
9 DKOJI0rus COOOIIECTB. 12 1 05 bu6mmoreka [{OK

DKOJIOTHYECKHUE CUCTEMBI

https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a

10 buocdepa — rmobanbHas 6 bubnuoreka LIOK
HKOCHCTEMa https://m.edso0.ru/863ebb5e
11 UYenoBek M OKpyrKarowas 6 bubmmorexa [IOK
cpena https://m.edsoo.ru/863ebale
12 | PesepBHOE Bpems 8
OBHIEE KOJIMYECTBO 102 75

YACOB 110 TPOI'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eba1e

IHOYPOYHOE IIJIAHUPOBAHHUE

10 KVIACC
No KoJnyecTBo 4acoB DJIeKTPOHHBbIEe NM(POBHIE
n/-n Tema ypoka Beero Kontpoabubie | IlpakTnueckue o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypchl
buonorus kak KOMILJIEKCHas HAyKa U Kak bubmorexa [TOK
1 HACTE COBDEMEHHOLO 06 eCTBaYK 1 https://m.eds00.ru/863e6122
P B https://m.edsoo.ru/863e632a
2 2KuBbI€ CUCTEMBI M HX CBOMCTBA 1
3 YpoBHEBasi OpraHu3alys )KUBbIX CHCTEM 1
4 Ucrtopust OTKPBITHS U U3YYEHUS KIETKHU. 1
Kiierounast reopust
Mertonsl MOJIEKYJIIPHOM U KIETOYHOU
ouonoruu. [IpakTuueckas padora
5 «V3ydyeHue MeTo10B KJIETOYHOH OMOoI0ruu 1 05 bubnuoreka [IOK
(xpomarorpadus, seKTpodopes, ' https://m.edso0.ru/863e6122
muddepeHnranbHOe IIEHTPpU(YrHpOBaHUE,
I111P)»
N bu6nuoreka [JOK
6 AHMIMECKIH COCTAB KIICTKIL ! ! https://m.edso0.ru/863e674e
7 MuHepanbpHbI€ BellecTBa KIETKU, UX 1
Ouosornyeckas poib
Opranudeckuie BeNIeCTBA KIETKH — OeNKH.
5 JlabopaTtopHas pabora «OO0Hapyx eHue 1 05 bubnmoreka [IOK
OEJIKOB C IMOMOIIBIO KAYECTBEHHBIX ' https://m.eds00.ru/863e6b72
pEAKIINI»
9 CaoiicTBa, Kiaccupukanus u GyHKIUN 1 bub6nuoreka ITOK
0esKkoB https://m.eds00.ru/863e6b72
10 Oprannyeckue BeuIecTBa KJIETKU — 1 bubnunoreka [IOK
YTJIEBOJIBI https://m.edso0.ru/863e6870
11 OpraHnyecKue BelecTBa KICTKH — 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

JIMITU AbI

Hyxneunossie kucnotsl. JJHK u PHK.
JlaboparopHas pabora «ccnenoBanue

bubnuoreka IJOK

12 0.5
HYKJICMHOBBIX KHCJIOT, BBIZICTICHHBIX U3 https://m.edso0.ru/863e6d5c
KJIETOK Pa3JIMYHbBIX OPraHU3MOBY
13 Crpoenne u pynkiuu ATO. Jpyrue bubmuoreka [JOK
nykieozuarpudocharel (HTD) https://m.eds00.ru/863e766¢
CexBennpoBanue JIHK. Meroast
14 T€HOMMKH, TPAHCKPUIITOMHUKH,
MPOTEOMHKH
15 Metoabl CTPYKTYPHOM OHMOIOTHU
16 Tunsl kiierok. [IpokapuoTnyeckas KieTka
CrpoeHue 3yKapuOTHYECKOM KIETKH. bubnnoreka [IOK
17 [Mpaktrueckas padora «V3yueHue cBOMCTB 0.5 https://m.edsoo.ru/863e6ff0
KJICTOYHOM MEMOPaHbI» https://m.edso0.ru/863e716¢
18 [ToBepXHOCTHBIN annapaT KJIECTKH
OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.
19 [IpakTrueckas padora «M3yuenue 05
JIBUKCHHSI [IUTOTIIA3MbI B PACTUTEIbHBIX '
KIIETKax»
[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:
20 MUTOXOHJIpUH, TIacTUbl. JlabopaTopHas 05
pabota «Mccrnenoanue miaa3Monusa u '
JIETIIa3MONIH3a B PACTUTENBHBIX KIETKAX»
21 HememOpaHHbBIE OpraHOUIbI KIETKU
22 Crtpoenrie u QyHKITUH sIpa
CpaBHuTENbHAS XapaKTEPUCTHUKA KIIETOK
23 sykapuot. JlabopaTopHas pabora 05
«M3ydeHne CTpOCHUS KIETOK PA3IMYHbIX '
OpPTaHU3MOBY»
24 AcCUMIIANASL U JUCCUMMIISLINS — JIBE



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

CTOpOHBI MeTabonu3Ma. Turbel oOMeHa
BemiecTB. Jlaboparopnas pabora
«M3y4eHune KaTaIuTHIeCKON aKTUBHOCTH
(hepMeHTOB (Ha MpUMEpPe aMIIIa3bl WIH
KaTajasbl)»

DepMEHTAaTUBHBIN XapaKTep peakLun
KJIETOYHOTr0 MeTabonm3ma. JlaboparopHas

25 pabora «M3ydyeHue hepMEHTaTUBHOTO 1 0.5
pacuienieHus nepoKcHuIa BoJopoa B
PaACTUTENFHBIX M )KMBOTHBIX KIETKAX)
26 benku-akTuBaToOpsl U OCNKU-UHTHOUTOPBI 1
27 ABTOTpOQHBIN THII OOMEHA BEIIECTB 1
bubnnoreka [IOK
28 Porocnites ! https://m.edsgo.ru/863e7098
29| «Coamenme npoucecon boroemmresa ) 05 | DumorerallOK
OMOCHHTE3M) https://m.edso0.ru/863e7c98
AHa’poOHbIe OpraHu3Mbl. Buibl
30 opoxenus. JlaboparopHas pabora 1
«CpaBHEHHUE TTPOLIECCOB OPOKEHUS U
JIbIXaHUSD)
31 AdpoOHbBIE OPraHU3MBbl. DTarbl 1 bubmmoreka [TOK
9HEPreTHYECKOro 0OMeHa https://m.edso0.ru/863e7aae
DHeprust MEMOpPaHHOTO IPaTUEHTa
32 npoToHoB. CunTe3 AT®: pabora 1
npoToHHOU AT®-cuHTa3bI
33 Peakiiuu MaTpu4HOro CHUHTE3a 1
34 Tpanckpunims — MaTpUYHBINA CHHTE3 1
PHK
35 Tpancisauus u e€ 3Tarbl 1
36 KoaupoBanune amunokucnor. Ponb 1

pubocoM B OrocHHTE3e Oerka



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

Opranuzanys reHoma y IpoKapuor 1

37 1
9YKapHOT
38 MornekynspHbIe MEXaHU3MBI YKCITPECCUN 1
T'CHOB Y DYKapHOT
Bupycbl — BHEKJIETOUHBIE ()OPMBI KUZHU
39 1 oOnuraTHBIC Tapa3uThl. [IpakTudeckas 1 0.5
pabora «Co3nanne MOAEIU BUPYCay
40 Bupycurie 3a6oneBa1vm;{ YenoBeKa, 1
KUBOTHBIX, PACTEHUI
41 HanoTexHonmoruu B OMOJIOTUY U MEIULIUHE 1
. bubnuoreka [IOK
42 PKH3HEHHLIH UK KIETKH ! https:// m.edsg).ru/863e7dc4
43 Marpuunsiii cunre3 JHK 1
Xpomocomel. JTaboparopras pabora
44 «M3ydeHre XpoMOCOM Ha TOTOBBIX 1 0.5
MHUKpOIIpenaparax»
bubmmoreka IIOK
45 Jlenenne KIeTkH — MHTO3 ! https:/ m.edsc]Jlo.ru/863e7dc4
Tunel knerok. KaproknHes u HUTOKUHES.
46 JlaGopaTopHas pabora «Habmonenune 1 05
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MHUKpOIIpenapaTax)»
47 Perynsinys sKU3HEHHOTO ITMKJIA KJIETOK 1
48 Opranusm Kak eIuHOe IeI0e 1
49 Txanu pactenuii. JlJaboparopHas padora 1 05
«M3yueHune TKaHel pacTeHU
TkaHU )KUBOTHBIX M YEJIOBEKA.
50 JlabopatopHas pabora «3ydueHue Tkanen 1 0.5
KUBOTHBIX»
51 Oprassl. CucTeMBbl OpraHoB. 1 05

JlaboparopHas paborta «/3yueHue opranoB



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

IOBCTKOBOI'O paCTCHUA»

52 Omnopa Tena opranu3MoB 1

53 JIBM>KEHHME OpraHNu3MOB 1

94 [IuTanue opranu3smMoB 1

55 [Muranue MO3BOHOYHBIX )KHBOTHBIX. 1
[TumeBapuTeapbHas cUcTeMa YeloBeKa

56 JIpIXxaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U 1
YeJioBeKa

58 TpaHcopT BEMIECTB Y OPraHu3MOB 1

59 KpoBeHoCHas cucreMa mo3BOHOYHBIX 1
YKUBOTHBIX U YeJIOBEeKa

60 Brlienienue y opraHu3mMoB 1

61 3ammTa y OpraHu3MoB 1

62 HMMMyHHas cucTeMa ueaoBeKa 1

63 PaznpaxxuMocThb U perynanus y 1
OpPTraHHU3MOB

64 ['ymopanbHast perynsiiusi 1 SHAOKPUHHAS 1
CHCTEMa )KMBOTHBIX U YEJIOBEKA

65 DopMbl Pa3MHOXKEHHUSI OPTaHU3MOB 1

66 ITomoBoe pa3MHOKCHHE 1

67 Meiios 1
I'amerorenes. O6pazoBaHue U pa3BUTHE

68 MOJIOBBIX KieTok. JlabopatopHas pabora 1 05
«M3y4ueHne cTpOeHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpPOIpenapaTax»

69 WNuauBuayanbHOE pa3BUTHE OpraHU3MOB 1
— OHTOT'€HE3

70 3aknanKa OpraHoB M TKaHEH U3 1

3apOAbIIICBLIX JINCTKOB




71

Poctu Pa3BUTHUC KUBOTHBIX.
JlabopaTopHas pabora «BrisiBieHUe
NIPU3HAKOB CXOJICTBA 3apOJIbIIIICH
TTO3BOHOYHBIX JKHBOTHBIX )

0.5

72

Pa3zmHOXeHME U pa3BUTHE PACTEHUM.
JlaboparopHas pabora «CTpoeHUE OpPraHOB
Pa3MHOKEHUS BBICIINUX PACTCHUI»

0.5

73

I/ICTOpI/ISI CTAaHOBJICHUA U PA3BUTHUA
T'CHCTUKH KaK HAYKH

bubmuoreka IJOK
https://m.edso0.ru/863e86f2

74

OCHOBHBIE TIOHSTHS ¥ CHMBOJTbI TCHETHUKH.
JlaboparopHas pabdora «/{po3odumna kak
00BEKT T'€HETHUECKUX UCCIICTOBAHMI»

0.5

75

3aKOHOMEPHOCTH HACIIeI0BAHUS
npu3HAaKoB. MOHOTHOpUAHOE
ckpenmBanue. [IpakTuueckas pabora
"M3y4yeHue pe3ylbTaToB MOHOTHOPUIHOTO
CKpEIIMBaHUS Y IP030(hUIbI"

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e8878

76

]_II/ITOJ'IOFI/ILICCKI/IG OCHOBBI
MOHOFI/I6pI/I)IHOFO CKpCIHIMBAHHUA

77

AHanusupytouiee cKperBaHue.
HenosnHoe noMuHHpOBaHUE

78

JurubpuiHoe CKpeiMBaHue.
[IpakTrueckas padora «M3yuenue
pe3yabTaTOB TUTHOPHUIHOTO CKPEUTUBAHUS
y Ap030(uIIBI»

0.5

bu6nuoreka [JOK
https://m.edsoo0.ru/863e89a4

79

HI/ITOJIOI‘ NYCCKUE OCHOBEI I[I/IFI/I6pI/II[HOF0
CKpCIIMBAaHUA

80

CuemnieHHOE HaCJICAOBAHHEC IIPU3HAKOB

bubmuoreka IJOK
https://m.edso0.ru/863e8c60

81

XpOMOCOMHasi TEOpHs HACIECTBEHHOCTH

82

T'eneTuka noia

bubmuoreka IJOK
https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

83

I"'enorun kax OCJIO0CTHAA CUCTEMA

84

I'enernueckuit KOHTPOJIb Pa3BUTHUA
paCTCHHﬁ, JKMBOTHBIX W YCJIOBCKA

85

N3MenunBOCTh TpU3HAKOB. Buibl
U3MEHYUBOCTH

86

MoaudukaloHHass K3MEHYUBOCTh

87

BapuauuoHHbIi psl ¥ BapuallOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanne 3aKOHOMEPHOCTEM
MO (PUKAITIOHHON U3MEHUHNBOCTH.
[TocTpoenne BaprualOHHOTO pAAA U
BapHallMOHHON KpUBOI»

0.5

bubnmoreka [JOK
https://m.edsoo.ru/863e8efe

88

I'emoTunuaeckas N3MEHUHBOCTD.
KomOnHaTrBHAsT N3MEHYHUBOCTE

89

MyTtannoHHass U3MEHUYUBOCTb.
[IpakTuyeckas padora «MyTtanuu y
Tpo30¢ bl (Ha TOTOBBIX
MHUKpoIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAallHOHHOTO
nporecca. DMUTeHeTHKA M STIUT€HOMHUKA

91

I'eneruka yenoeka. [IpakTudeckas padbora
«CocraBieHue ¥ aHAJIU3 POAOCIOBHOM»

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e8d78

92

MeTtoapl MeIUIIMHCKONH T€HETUKU

93

3Ha4YeHNEe METUIIMHCKON I'€HETUKHU B
MPEeAOTBPALICHUN U JICUEHUHN
reHeTUYEeCKHX 3a00JIeBaHMI UeI0OBEKa

94

OCHOBHBIE ITOHATUS CCJICKLIUH.
JlabopaTtophas pabora «3yueHue copToB
KYJIBTYPHBIX PACTEHHI U TIOPOJI JOMAITHUX
YKUBOTHBIX)»

0.5

bubmuoreka IJOK
https://m.eds00.ru/863e9214

95

Mertonbl ceneKIMOHHOM padoThI.
JlaGopaTopHas pabora «3yucHue

0.5

bu6nuoreka [JOK
https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

METOHO0B CCICKIIMH paCTeHHﬁ>)

I[OCTI/I)KCHI/IH CCIICKII N paCTeHI/Iﬁ n

96 XKHUBOTHBIX. [IpakTiueckas pabora 1
«IIpuBUBKa pacTeHUID»
97 CoxpaHeHHE, U3YICHUE U HCIIOIb30BAHKE 1
TeHETHUYECKUX PECYPCOB
98 | npowssoneran. Mpacriscexas puors ) 05 Bumrorera LIOK
«M3ydeHne 00beKTOB OMOTEXHOJIOT I https://m.eds00.1u/863e3336
99 OcHOBHbIE HAMPABICHUS CHHTETUYECKON 1
Onoorun
100 XpOMOCOMHas U TeHHAsI HHKCHEPUS 1
101 MeauuuHCcKIe OMOTEXHOJIOTHU 1
102 PesepsHnblit ypok. [loBTOpenue, } 1
0000111eHHEe, CHCTEMATH3aIMs 3SHAHUHI
OBUIEE KOJIMYECTBO YACOB 110 102 135

INPOI'PAMME



https://m.edsoo.ru/863e9336

11 KJIACC

Ne
n/

Tema ypoka

KoaunuecTBOo 4acos

Bcero

KoHTpoibHbIe
padoThbI

IIpakTH4eckue
padoThI

DJIeKTpPOHHbIEe HU(POBBIE
o0pa3oBaTe/bHbIE pecypchl

DBoNIOIIUOHHAs Teopus Y.
JlapBuHa

bu6mmoreka [JOK
https://m.edso0.ru/863ea20e

JIBMKyIIKE CUIIBI DBOJIIOLUN
BHU10B 110 Y. /lapBuny

bubmoreka [JOK
https://m.edso0.ru/863e9570

Bopn0a 3a cymiectBoBanue,
€CTECTBEHHBIN 1
HMCKYCCTBEHHBIN 0TOOD

bub6mmorexa [JOK
https://m.edso0.ru/863e9ed0

dopmupoBaHue
CUHTETHYECKON Teopun
9BOJIIOLIUH

DTarbl 3BOJIFOLUOHHOTO
npoLecca: MUKPOIBOIIONHUS 1
MaKpO3IBOJFOIIHS

[Monynsimust — smeMenTapHas
€IMHALA DBOJIIOLUA

bu6moreka [JOK
https://m.eds00.ru/863e99c6

3aKOH T€HETUYECKOr 0
paBHoBecus Jx. Xapau, B.
BaiinGepra. JlaboparopHas
pabora «BrisiBeHue
M3MEHYUBOCTHU y 0co0eit
OJTHOI'O BHJIa»

0.5

DneMeHTapHbIE (PaKTOPbI
HBOIOLIUHU

bubmuoreka [JOK
https://m.edso0.ru/863e9da4

OS¢ dexr ocHoBaTens. DppexT
OYTBIJIOYHOT'O I'OPJIBIIIKA

10

Murpauuu. U3onsunmn
MON /SN : reorpaduyeckas,



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

ouosioruyeckas

11

EcrecTBenHbIi 0TOOp —
HANPaBIISIOMUN (HaKTop
HBOJIOIIH

bub6munorexa [JOK
https://m.edso0.ru/863e9ed0

12

[TonoBoit oT6op

13

[TpucnocobneHHOCTh
OpPraHH3MOB KaK pe3yjbTar
MHUKPO3BOIIOIUH.
JlaboparopHas pabora
«3yuenne apomop(o30B u
WJIM0AJANITAllMI Y PACTEHUH U
KHUBOTHBIX)»

0.5

14

[Tpumeps! npucnocoOaeHu y
OpraHU3MOB:
Mopdomoruueckue,
busnonoruyeckue,
OMOXMMHYECKHE,
TIOBEJICHYECKHE.
JlaGoparophas pabota
«[Ipucnocobnenus
OpraHM3MOB U HX
OTHOCHUTEIbHAS
11EJICCO00PA3HOCThY

0.5

15

Bup, ero xpurepuu u
cTpykTypa. JJabopaTopHas
pabora «CpaBHEHHE BUOB I10
MOP(OITOrHYECKOMY
KPUTEPHIO»

0.5

16

CrpykTypa BHja

17

BunooOpa3oBanue kak
PE3YIBTAT MUKPOIBOIIOLUHI

18

CBsi3b MUKPOIBOJIIOLUH U

bub6mmorexa [JOK



https://m.edsoo.ru/863e9ed0

SMNUACMHOJIOINN1

https://m.edso0.ru/863e9cle

19

Maxkpo3BONIOLHS.
ITaneoHTOIOrMYECKIE METOIEI
W3YYEHHUS SBOTIOLNHU

20

buoreorpaduieckre MeTOIbI
W3YUYCHHSI DBOITIOIIUT

21

DOMOpHOIOrHYeCKUe 1
CPaBHUTEIHHO-
MOP(hOIOTHYECKUE METOIBI
W3YYCHUS IBOJTFOIHH

22

MonekynasipHO-TEHETUYECKHUE,
OMOXUMUYECKUE U
MaTeMaTHYECKHUE METOIbI
W3Yy4YEHUS HBONTIOIIUHU

23

OOmu1re 3aKOHOMEPHOCTH
ABOJIIOIIMU

24

AJnanTuBHAs pagualus.
HepaBHOMEPHOCTH TEMITOB
SBOJTIOLMHU

25

Hayunble rumnore3bt
MIPOUCXOXKICHUS KU3HU Ha
3emiie

bub6mmoreka [JOK
https://m.edso0.ru/863ea5a6

26

JloHay4HbIE PEACTABIEHUS O
3apOXKJIACHUU KU3HU

27

OCHOBHBIE 3Tarbl
HEOPraHWYECKOW IBOJIOIUHU

28

I'mmore3nl 3apOXKACHUA )KU3HU

29

Ucropust 3emu u meToab! €€
n3ydyenus. JlaboparopHas
pabota «3yuenue u
OIMMCAHNE UCKOIAEMBIX
OCTaTKOB JIPEBHHX

0.5



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

Opraiu3MoB»

30

Hauanbnbie stamnsl
OPraHUYeCKON IBONIIOITUHU

31

OBONIOMS DYKApHOT

32

OCHOBHBIE 3TaIbl YBOJIIOLUU
PacTUTENBHOI O MUPA.
[IpakTuueckas padora
«U3yuenne ocobeHHOCTEH
CTPOECHUS PACTEHHUI Pa3HbIX
OTJIETIOB

0.5

33

OCHOBHBIE TaIlbI 9BOJJOIINHU
KHBOTHOI'O MHpa

34

OBOJIIOLHS )KUBOTHBIX.
[TpakTudeckas padora
«M3ydenue ocobeHHOCTEMH
CTPOCHHSI ITO3BOHOYHBIX
YKUBOTHBIX»

0.5

35

PaszButue xu3Hu Ha 3emiie 1o
spam U nepuoaam

bu6mmoreka [JOK
https://m.edsoo.ru/863eabbhe

36

MaccoBble BBIMUpaHHS —
SKOJIOTUYECKUE KPU3ZHUCHI
MPOILJIOTrO

37

CoBpeMeHHbIN IKOIOTHYECKUN
KpHU3HC, €r0 OCOOCHHOCTH

38

CoBpemeHHas cuctema
OPraHMYECKOr0 MPOILIOTro

bu6mmoreka [JOK
https://m.edso0.ru/863ea48e

39

OcHOBHBIE cCTEMaTHYECKHE
TPYIIbl OPTaHU3MOB

40

AHTpONOJIOTHSI — HayKa O
YEJIOBEKE

bu6mmoreka [JOK
https://m.edsoo.ru/863eac2c

41

PazButue npencrasienuii o
MPOUCXOXKJICHUH YEJIOBEKA



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

42

Mecto yenoBeka B cuCTEME
OpPTaHUYECKOr0 MHPA.
JlabopaTopHas pabora
«M3ydyenue ocobeHHOCTEMH
CTPOCHUSI CKEJIeTa YeTIOBEKa,
CBSI3aHHBIX C
PSIMOX 0K ACHUEM»

0.5

43

JIBroKyme CHUiIbl
AHTPONOreHe3a

bubmoreka [JOK
https://m.edsoo.ru/863ead44

44

CooTtHomieHHe
OHMOJIOTHYECKUX U
COLIMAIIBHBIX (PAaKTOPOB B
AHTPOIIOTCHE3e

45

OcHOBHbIE cTaTUU
aHTPOIIOreHE3a

46

IlanmeoreneTuka u
MaJIEOr€HOMHKA

47

OBONIOIHSA COBPEMEHHOT O
JeIoBeKa

48

Yenoseueckue pacsl.
[IpakTuueckas pabora
«M3ydeHne 3KoI0rnueckux
aJanTaluil 4YeJIOBEKay

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea?

49

MexXTMCIUTUTMHAPHBIC
METO/Ibl aHTPOIIOJIOTUHU

50

3apoKJEHNE U Pa3BUTHE
HKOJIOTUHU

51

MeToabI SKOIOTHH.
JlabopaTtopHnas pabora
«M3yuyeHue MeTo10B
IKOJIOTHYECKUX
HUCCIIETOBAHUN

0.5



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

52

3HayeHNE YKOJIOTHUECKHUX
3HAHUHU JUIS YeJI0BEKa

53

Dkonoruyeckre (HhakTopbl

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

54

AbGunornyeckue GakTopsbI.
CBeT Kak 3KOJIOTNYECKUN
¢axTop. JlaboparopHas
pabora «BrisiBnenue
MIPUCIIOCOOJICHUI OPTaHN3MOB
K BIIUSIHUIO CBETa»

0.5

bubmuoreka [JOK
https://m.edso0.ru/863eb10e

55

Abunornyeckue GakTopsl.
Temneparypa kax
AKOJIOTHYECKUH (DaKTop.
JlaboparopHnas pabora
«Bp1sBIICHHE
MIPUCIIOCOOJIEHN I OPraHU3MOB
K BIMSHUIO TEMIIepaTypbh»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863eb10e

56

Abuotnueckue GakTopbl.
Brnaxnocts kak
9KOJIOTUYECKUH (aKTop.
JlabopaTtopHnas pabora
«AHaTOMHYECKHE
0COOEHHOCTH PaCTeHHI U3
pa3HbIX MECT OOUTAHUS»

0.5

57

Cpensl obuTaHusi OpraHU3MOB

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

58

buonornyeckue puTmMbl

59

XKuznennsie Gopmbl
OpraHHn3MOB

60

buornueckue daxTopbr

bu6moreka [JOK
https://m.edso0.ru/863eb348

61

3HaueHne OMOTUYECKUX



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb348

B3aUMOJICUCTBUN 111
CYIIIECTBOBAHHSI OPTaHU3MOB B
cpene oouTaHus

62

DKOJIOrnyecKue
XapaKTEPUCTUKHU TOMYISIUN

63

OCHOBHBIE TTOKa3aTeIIN
HOHyHﬂHHHZ YUCJICHHOCTBD,
MIJIOTHOCTh, BO3pacTHas U
TIOJIOBAsI CTPYKTYpa

64

OCHOBHBIE TTOKA3aTEIN
MOMYJIALIMN: POKAAEMOCTb,
MPUPOCT, TEMII POCTa,
CMepTHOCTI), MI/IFpaHI/II/I

65

DKonoruyeckas CTpykrypa
HONYJISAIIH

66

JInHaMyKa MOnyJIsiiuy U e€
peryisnus

67

Kpussie pocta uncineHHocTH
nonyisauuu. Kpusele
BBDKUBAHMS

68

DKonornyeckas HUIIA BUIA.
JlaboparopHast pabora
«[IpucrnocoOaeHUS CeMsH
pPacTEHUH K PaCCEIICHHIO»

0.5

69

Bun kak cucrema nonyssinun

70

3aKOHOMEPHOCTH MOBEJECHUS 1
MUTPaIUi KUBOTHBIX

71

Co0011ecTBO OPraHU3MOB —
OuoILIEHO03

bubmoreka [JOK
https://m.edso0.ru/863eb46a

72

DKocHucTeMa Kak OTKpbITas
CUCTCMa

bu6munoreka [JOK
https://m.edso0.ru/863eb46a

73

KpyroBopor BElIECTB U MOTOK



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OHCPI'UM B OKOCUCTEMEC

74

OCHOBHBIE TTOKa3aTeIIn
O9KOCHUCTCMBI

75

DKOJOTUYECKUE MUPAMUJIbI

bu6moreka [JOK
https://m.edso0.ru/863eb5fa

76

M3menenns cooOIecTs —
CYKIIECCUU

77

[IpupoaHBIE SKOCHCTEMBL.
DKOCUCTEMBI 03€p U PEK.
DKOCUCTEMBI MOpEH U
OKEaHOB

78

IIpupoaHbIE DKOCUCTEMBL.
DKOCUCTEMBI TYHJIP, JIECOB,
CTEIIEH, NyCThIHb

79

AHTpOl'IOl"eHHI)Ie OKOCHCTCMbI

80

YpbosKocucTeMBI.
[TpakTtuyeckas padora
«3yuyenue u onucanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(hopMHUpOBaHUS OCHOBHBIX
B3aMMOJICUCTBUN OPTaHU3MOB
B 9KOCHCTEMaXx

82

MexaHu3MbI BO3ASHCTBUS
3arpsi3HEHUH Pa3HbIX TUIIOB Ha
cyOOpraHu3MeHHOM,
OpPraHU3MEHHOM,
MOMYJISIIIUOHHOM U
SKOCHUCTEMHOM YPOBHSIX

83

buochepa —
obmiernyaneTapHasi 000I0uKa
3emin

bu6mmoreka [JOK
https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

VYuenne B. U. Bepnaackoro o

84
onochepe
85 3aKOHOMEPHOCTH bubnuoreka [JOK
CyIecTBOBaHus Orochepsl https://m.edso0.ru/863ebd16
86 Kpyrosoports! BeniecTs u
OMOT€OXMMHYESCKUE ITUKJIIBI
87 3oHaIBEHOCTE OHOCheEpHI.
OcHOBHBIE OMOMBI CYIITH
88 YcroitunBocTh OMocheps
89 DKOJIOrMYeCKHUe KPU3HUCHI H UX
PUYHHBI
9 BosgeiicTBue yemoBeka Ha
onochepy
AHTpPOIIOreHHOE BO3JICHCTBHE
91 Ha paCTUTENIbHBINA U
YKUBOTHBIA MUP
92 OxpaHa mpuposl
OCHOBHBIEC IPUHITUIIBI
93 CToﬁqI/IBorop a;pmm bubnmorexa [TOK
Y p https://m.edsoo.ru/863ebale
YeJIOBEUECTBA M MPUPO,IBI
ParmonansHoe
94 MPUPOJIONONH30BAHHE U
COXpaHeHHEe OMOIOTHYECKOTO
pazHoobpasus 3emiu
O60011eHuE IO TeMe
95 «MHUKpPOIBOTIONHUS U €€
PE3YJIbTAThD
O0600111eHE IO TEME
96 «MaxpOodBOJIOIHS U €€
pe3yIbTaThD)
97 O06o001eHne o TemMe



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

«IIpoucxoxaeHue u pa3BUTHE
KU3HU Ha 3eMiie»

98

O0600111eHIE 110 TEME
«IIpoucxoxaeHne yeaoBeka —
AHTPOITOTCHE3)

99

O0001IeHE 10 TEME
«OKoJI0rus — HayKa o
B3alMOOTHOIIEHUSIX
OpraHu3MOB»

100

O0001IeHE 10 TEME
«Opranusmsl U cpefa
00UTaHUS)

101

O0600111eH1E IO TEME
«IKOJIOTUA BUIOB 1
TION YJISIITU )

102

O060061eHue TI0 TEME
«buocdepa — rnodanpHas
IKOCHCTEMay»

OBIIEE KOJIMYECTBO
YACOB 11O TIPOT'PAMME

102

7.5




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MNPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorus. O6mias 6uonorus, 10 xnace/ 3axapos B.b., MamontoB C.I'., Connn H.1.,
3axapona E.T.; nox penakmueit 3axaposa B.b., O6mecTBo ¢ orpaHnueHHOI
0oTBeTCTBEHHOCTBIO «J[PODAY»; AkuronepHoe oomecTBo «M3marenbctBo «IIpocBemennes
* buonorus. O6mas 6uonorus, 11 knace/ 3axapos B.b., MamonToB C.I'., Conun H.I.,
3axaposa E.T.; mox penaknueii 3axaposa B.b., O0mecTBo ¢ orpaHU4eHHOMA
0oTBeTCTBEHHOCTHIO «J[PODAY»; AkumonepHoe obmecTBo «M3maarensctBo «lIpocBemennes

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

Metoanueckoe nocobue/ITaceunuk B.B., AkiinonepHoe o011eCTBO U3/1aTENbCTBO
"IIpocsenienue";

3axapoB B.b. O6mas buonorus. 10 knacc. Meroanueckoe noco6ue (yriyOnaeHHbII
YPOBEHbB);

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

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

https://biol1-vpr.sdamgia.ru
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