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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMy mnpeamery «buonorus» (nanee - OMOJIOTHs) Ha YpOBHE
cpemHero oomero oopa3oBaHus pazpadborana Ha ocHoBe DepepanbHOro 3akoHa ot 29.12.2012
No 273-®3 «O06 ob6pazoBanuun B Poccuiickoit ®enepanun»y, ®I'OC COO, Konnenuun
npenojaBanusi y4eOHOro mnpenmera «bUOJNOTHS» W OCHOBHBIX MOJOXKEHUN deaepanbHOn
paboueit mporpaMmbl BOCITUTAHUS.

CornacHo nonoxenussm ®I'OC COO npoduiibHbie yueOHbIE MPEAMETHI, U3ydaeMble Ha
yriyOn€HHOM YPOBHE, SBISIFOTCSA crioco0oM muddepeHnumaniy 00ydeHus Ha YPOBHE CPEIHETO
oO1ero o0pa3zoBaHus M MPU3BaHbl 00ECNEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIUM,
CpPEeIHUM OOIIMM, CPeAHUM MNpo(decCHOHANTBHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIbIA M3 ATHUX YYEOHBIX MNPEAMETOB JOJDKEH OBITh OPUEHTHUPOBAH Ha MPUOPUTETHOE
penieHre 00pa30BaTENIbHBIX, BOCIUTATENbHBIX M PA3BUBAIOLIMX 3a/a4, CBSA3AHHBIX C
npodopueHTanueil oOydaromMxXcsd W CTUMYJIHPOBAHMEM HHTEpeca K KOHKPETHOM o0yactu
HAy4YHOT'O 3HAHMS, CB3aHHOTO ¢ OMOJIOTHEH, METUIIMHOM, SKOJIOTUEH, TICUXOJIOTUEH, CITIOPTOM
WJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebHoMmy npeamety «buonorusy ga€T mpeacTaBleHue O UENH U 3aJadax
u3ydeHusi ydyeOHoro mnpeamera «buonorus» Ha yrIyOJI€HHOM ypOBHE, OIpEAEIseT
o0s3aTebHOE (MHBApUAHTHOE) IIPEIMETHOE COZIEpIKaHUE, €r0 CTPYKTYPUPOBAHUE 110 pa3jienam
U TeMaM, pacrpeieieHre o KilaccaM, pEeKOMEHIyeT MOCJIeIOBATEIbHOCTh U3YYEHHS yUeOHOTO
Marepuaisa ¢ y4€TOM MEXIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBSA3€H, JIOTUKA Y4EOHOro
Ipoliecca, BO3pacTHbIX 0COOCHHOCTEN o0yyaromuxcs. B mporpamMmme no OMoOiI0TruM peaan3oBaH
NPUHIUI TPEEMCTBEHHOCTH C H3yYE€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOLIETro
oOpa3oBanusi, 6Jarogaps 4emy MpoOCMaTPUBAETCS HAMPABICHHOCTh Ha MOCJEAYIONIEe Pa3BUTHE
OMONIOTUYECKUX 3HAHWUN, OPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIUIEHUS, PEACTABICHUI O 3J0pOBOM 00pa3e >KU3HU, Ha
BOCMHUTAaHUE OEpPEeKHOTO OTHOIICHUS K OKpY)Karolled MpupoaHou cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IMOKa3aHbl BO3MOXKHOCTH y4yeOHoro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO k mIaHUPYEMbIM JUYHOCTHBIM, METANPEIMETHBIM U TMPEAMETHBHIM
pesynbTaTaMm o00y4deHus M B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHLHOMN
JEeSATENBHOCTH O0YyYaroUMXcsi MO OCBOCHHMIO COJIEpKaHUsl OMOJOrMYecKOro oOpa3oBaHMs Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHusl.

VYyebnbiii penmer «buosorus» Ha ypoBHE CpeaHEro o0Iero oOpa3oBaHUsS 3aBepIIacT
Ounonornyeckoe 0opa3oBaHue B IIKOJIE M OPUEHTUPOBAH HA PACIIUPEHUE U YIITyOJIeHUe 3HAHUHN
oOydJaronmuxcsi O J>KABOW TPHUPOJIE, OCHOBAX MOJEKYJSIPHOW U KJICTOYHOW OHOJIOTHH,
AMOPHUOJIOTUN U OMOJOTUU PA3BUTHS, TEHETUKHU, CEJEKIMH, OMOTEXHOJIOTHUH, IBOJTIOLUOHHOTO
YUYCHUS U SKOJIOTHH.

N3yuenue yuebHOTO TipeameTa «bruonorusy Ha yriyOJIEHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJATOTOBKY OOYYAIOIIUXCSl K TMOCJEAYIONEMY IMOJTYyYEeHHUI0 OMOJIOTHYECKOro oOpa3oBaHUs B
BY3aX M OpraHu3alusaX CPeaHero npopeccuoHalbHOro oopazoBanus. OCHOBY €ro cojaepxKaHus



COCTaBJISIET CHUCTEMa OMOJIOTMYECKUX 3HAHWM, MOJYYCHHBIX MPHU WU3YYCHUU OOYUaArOIIMMUCS
COOTBETCTBYIOIUX CHUCTEMAaTUYECKUX PAa3eioB OWOJIOTHM Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanusi, B 10-11 kmaccax 5TM 3HaHMS TONY4YalOT pa3BUTHE. Tak, pacIIUPEeHbl U
yray0JIeHbl OMOJIOTMUECKHE 3HAHMS O PACTEHUSX, )KUBOTHBIX, Iprubax, OaKTEepHUsx, OpraHu3Me
YeJIoBeKa, OOIUX 3aKOHOMEPHOCTSIX JKM3HU, JOMOJHHUTEIBHO BKIIFOYEHBI OMOJOTHYECKHE
CBEJICHUS TMPUKIAJAHOTO U TOMCKOBOIO XapakTepa, KOTOpPhIE MOKHO HCHOJIb30BaTh Kak
OpHUEHTHPBI A TIOCIEAyomero BbiOOpa mpodeccun. Bo3MokHa TakKe WHTETparus
OMOJIOTHYECKUX 3HAHUM C COOTBETCTBYIOIMMHU 3HAHUSAMU, MOJYYCHHBIMU O00YUYaIOITUMUCS TIPU
U3YYeHUH (PUBHKU, XUMUH, Teorpaduu 1 MaTeMaTUKH.

Crpyktrypa mnporpamMmbl 1o ydeOHOMy mnpenMetry "buomorus" oTpaxaer CHUCTEMHO-
YPOBHEBBIM M SBOJIONMOHHBIA MOAXOMBI K M3ydeHHUI0 Ouojoruu. COrIacHO WM, U3Y4arOTCs
CBOMCTBA 1 3aKOHOMEPHOCTHU, XapaKTEPHBIC JJI )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aluu,
ABOJIIOIIMM OPraHWYECKOro MHUpa Ha 3emiie, COXpaHEHHUsS OHOJOTHYECKOro pa3zHooOpas3us
miaaHetsl. Tak, B 10 kjacce W3y4aroTcsl OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OWOJIOTHH,
AMOPHOJIOTUN U OMOJIOTUH Pa3BUTHUS, TEHETUKU U CEJIEKIINN, OMOTEXHOJOTHUN U CUHTETUYECKON
OMOJIOTHH, aKTYyaJIM3UPYIOTCS 3HAHUS OOydarouuxcsi 1Mo OOTaHWKE, 300JI0TUM, aHATOMUHU,
¢usmnonoruu yenoseka. B 11 kimacce u3ydaroTcsi BOJIIOIMOHHOE YYE€HHE, OCHOBBI AKOJIOTHUU U
ydeHue o onocdepe.

VYyeOuniii mpenmer «buonorus» mnpu3zBaH 00€CHEUUTh OCBOCHHUE OOYYaAIOIIMMUCS
OMOJIOTHYECKUX TEOPUHW U 3aKOHOB, HJCH, MPUHLMUIIOB W TpPaBW, JEXKalUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, 3HAHUW O CTPOEHUH, MHOTOOOpa3uH U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIYJISIUU, OHOIIEHO3a, SKOCHUCTEMBI, O BBIJAIOIIUXCS
Hay4YHBIX JOCTI)KCHHSIX, COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH, MPUKJIATHBIX acHeKTax
OuoJiornyeckux 3HaHUMU. |1 pa3BUTHS U MOAJIEPKAHUS MHTEpeca 00ydaromuxcsi K OMOJIOTHU
Hapsly CO 3HAYUTEJIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepuasa B CoJAepKaHUU MPOTPaMMBI 1O
OMOJIOTHUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJICHUSI U Pa3BUTHUSI TOW WM MHOU
obyiacTi OMOJIOTHUH, BKJIAJOM OTCUECCTBEHHBIX M 3apyOC)KHBIX YUEHBIX B PEIICHUE BaKHCUIIINX
OMOJIOTHYECKHUX 1 IKOJIOTHYECKUX TTPOOJIEM.

[enb uzydenus: yuebHoro npeamera «buonorus» Ha yriyOJIEHHOM ypOBHE — OBJaJICHUE
OOyYaloIMMUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATBHON OpraHu3allud >KUBBIX CHUCTEM
pa3HOro paHra u NpuoOpEeTeHHE YMEHUI UCIIOJIb30BATh 3TH 3HAHKS B (POPMHUPOBAHUHN HHTEpEca
K onpenenéHHoi oomactu npodeccuoHaaIbHON AeATeIbHOCTH, CBI3aHHOM C OMOJIOTHEH, WIIH K
BBIOOPY y4eOHOTr0 3aBeACHUS VISl TTPOJIOHKCHUS OMOJIOTHYeCKOro 00pa3oBaHMs.

JlocTrxkeHue 1enu u3ydeHus yuyeoHoro npeamera «buosorus» Ha yriiy0in€éHHOM ypOBHE
obecrieunBaeTCs peIIeHUEM CISAYIOIIUX 3a/1ay:

OCBOCHHE OOYy4YaIOIMMUMHCS CUCTEMBI OWOJOTHYECKHUX 3HAHUNW: 00 OCHOBHBIX
OMOJIOTHYCCKUX TEOPHUSIX, KOHIICTIIUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBHIaX,
COCTABJIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAydHYI0 KapTHHY MHpa; O CTpPOCHUHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHU3M, MOMYJISIUs, BU/I,
ouoreorieHo3, Ouocdepa); O BBLAAIOIIUXCA OTKPBITUSX M COBPEMEHHBIX MCCIICIOBAHUSX B
OHOJIOTHH;



O3HAKOMJICHHE  OOYyYalomuXxCcsi ¢  METOJaMH  TO3HAHUS  JKUBOW  MPUPOJIBIL:
MCCJIEIOBATEIbCKUMU  METOJaMH  OWOJOTHYECKUX HayK (MOJEKYJISIPHOW U KICTOYHOU
OuoNOoruy, 3MOPUOJIOTUM U OWOJIOTMM Pa3BUTHS, T€HETUKU W CEJEKIUU, OUOTEXHOJOTUU U
CUHTETUYECKON OHMOJIOTUM, TMAJIEOHTOJOTUU, DKOJIOTHH), METOJIaMH CaMOCTOSTEIbHOTO
poBe/IeHUsT OMOJIOTMYECKUX UCCIEeNOBaHUNM B jabopaTopuu W B mpupoje (HaOIroJeHue,
U3MEpEHUE, IKCIEPUMEHT, MOACIUPOBAHUE);

OBJaJICHUE OOYYaIOUIUMHUCS YMEHUSMH: CaMOCTOATEIBHO HAXOJUTh, aHAIU3UPOBATH U
UCII0JI30BaTh OMOJIOTUYECKYI0 MH(GOPMAIIHIO; MOJIH30BATHCA OMOJIOTMYECKON TePMUHOIOTHEH
U CHUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKJY pa3BUTUEM OHOJOTUU U  COIMAIBHO-
SKOHOMUYECKUMH W JKOJIOTHYECKUMHU TPOOJIeMaMu YeIOBEYSCTBA; OIICHWBATH TOCIEIACTBUS
CBOCH JIESITEIBHOCTU IO OTHOIIECHUIO K OKpPY’KaloIled MNPUPOAHON cpele, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIFOJIEH; OOOCHOBBIBATH M  COOJIOAATh MEpPBI
npoduiakTUK MHGEKIIMOHHBIX 3a00JI€BaHUM, MpaBUia TOBEACHUS B MPUPOJIC U 0OECIICUCHUS
0e30macHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYAMHBIX CUTYALUSIX MPUPOTHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMCHHBIE HAYYHBIC OTKPBITHS B 00JIaCTH
OMOJIOT N,

pa3BUTHE Y 00YyYarONIUXCS UHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITUSAMH U COBPEMEHHBIMU HCCIICIOBAHUSIMHU B OMOJIOTHH,
peraeMbiMM €10 MpoOJIeMaMU, METOJIONOTHEH OHUOJOTMYECKOTO HMCCIIEOBAHUS, MPOBEICHUS
AKCIIEPUMEHTATILHBIX HCCIICIOBAHUN, pEIICHUS OWOJOTHYECKUX 3a/1ad, MOACIUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIECCOB;

BOCITUTAaHHE Y 00YYaroUuXcsl EHHOCTHOTO OTHOIIEHUS K KUBOM MPHUPOJE B IIEJIOM U K
OTIENbHBIM €€ OOBeKTaM U SBICHUSM; (OPMUPOBAHUE IKOJIOTHUYECKON, TE€HETUYECKOMN
IPaMOTHOCTH, OOIIEH KYJIbTYphl TOBEACHUS B MPHUPOJC; WHTETPAIMHA CSCTECTBEHHO-HAYYHBIX
3HAHUIM;

npruoOpeTeHre 00YJArOIITUMHUCS KOMIIETCHTHOCTH B PallMOHAIBHOM MPUPOIOTIOJIB30BaHUHT
(coOmroneHue mMpaBW TOBEACHHUS B TPHUPOJAE, OXpaHbl BUIOB, DJKOCHUCTEeM, Ouochepsi),
COXpaHEHUU COOCTBEHHOTO 3JI0POBBSI M 3/I0POBbSI OKPYKAIOIIUX Jtojiel (COoOMoIeHus Mep
npobunakTUKu  3a0oJieBaHUM, oOecnedeHne  O0€30MacHOCTH  JKU3HENESITEIBHOCTH B
YpEe3BBIYAMHBIX  CUTyallMsIX TPUPOJHOTO M TEXHOTCHHOTO XapakKTepa) HAa OCHOBE
MCIIOJIb30BaHUsI OMOJIOTUYECKUX 3HAHUM M YMEHUI B MOBCETHEBHOMN KU3HU;

CO37laHUE YCJIOBUM JJII OCO3HAHHOTO BHIOOpa OOYYalOMMUCS WHIAUBUIYATbHON
o0pa3oBaTeNbHON TPAGKTOPUH, CIOCOOCTBYIOMICH TMOCHenyomeMy npoheccCuoHaTbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBHUU C HWHIWBHAYAIbHBIMH WHTEpPECAMH M TMOTPEOHOCTIMHU
peruoHa.

OO1iee 4KCIO 4YacoB, OTBEJIEHHBIX HA M3y4yeHHE OMOJIOTMU Ha YIIIyOJIEHHOM YPOBHE
cpeaHero obmero obpazoBanms, coctaBisger 204 gaca: B 10 xmacce — 102 gaca (3 daca B
Henento), B 11 kmacce — 102 gaca (3 yaca B Heieu0).

OT6op oOpraHM3allMOHHBIX (QOPM, METOJOB M CPEACTB OOydYeHHS OUOJOTUH
OCYILECTBIISIETCA C YUETOM CIEUU(PUKHN €r0 COAEPKaHUSI W HAMPaBJICHHOCTH Ha MPOJIOIHKEHUE



OHMOJIOTMYeCKOro 00pa30BaHMs B OPraHU3ANUAX CPEIHEr0 MPOPECCHOHAIBHOTO W BBICIIETO
oOpa3oBaHUs.

OO0s13aTeIbHBIM YCIIOBHEM TPU OOYYEHUH OMOJIOrMH Ha YriIyOJIEHHOM YpPOBHE SIBIISETCS
HPOBEJICHUE JTA0OPATOPHBIX M MPAKTHUECKUX paboT. Tarxke ydactue OOydaromMXcs B
BBIITOJIHCHUHM TPOCKTHBIX M Y4eOHO-HCCIENIOBATCIbLCKUX padoT, TeMaThKa KOTOPBIX
OTIPECIIACTCS YYUTECIIEM Ha OCHOBE HMEIONIUXCS MAaTepPHAIbHO-TEXHUYCCKHUX PECYpPCOB H
MECTHBIX IIPUPOTHBIX YCIIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utoropoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHas: Hayka. KpaTkas uctopust pa3BUTHS
Ouosiornu.  buonornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE M TIOWCKOBBIE HAy4YHbIC HCCICIOBAHUS B
OHMOJIOTHH.

3HaueHure OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouojorueil. 3HaueHUEe OWOJIOTUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILIEHHOCTH, OXPaHE MPUPOIBI.

JlemoHcTpanuu

[Toptpetsl: Apucrotens, Teodppact, K. JIunneit, XK. b. Jlamapk, Y. dapBuH,
VY. I'apgeit, I'. Menaens, B. 1. Bepnanckuii, U. I1. [1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

JKuBble cucTeMbl Kak NOpeaMer u3zydeHust Ouosjoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U LEIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3alii KUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOUYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OwmochepHniiti. Ilporecchl, MPOMCXOAAIINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Matepun. Hayku, nzyyaroniue >kMBbl€ CUCTEMbI Ha PA3HBIX YPOBHIX OpraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanue »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas runotesa. [lorsiTie BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUSA pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTHCTUYECKOTO TECTA.

JeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUSI )KUBOU TIPUPOIBD».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB IpPH
W3YUYEHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKUMOHAJIbHAsI €QuHULA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHOHN KJICTOUYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, AU(EepeHIIuaTbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID,
«HcTopus pa3BUTUA METOLOB MUKPOCKOIIUI.

OOopyioBaHHEe: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «U3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi OpraHu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma u e€ ponb Kak pacTBOpHUTENA, PEAareHTa, y4acTHe B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysiunu. MuHepanbHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKUA. buosiormyeckue mnonumepsl. benkw.
AMUHOKHUCIIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunast
CTpyKTypa Oenka, HenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAs
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qynkuun 6enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH CcTpoeHHss H  (U3MKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIua0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouosnornueckue pynknuu JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCYMKU, UX (DYHKIINH B
Kietke. [J[pyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanHuyecKull CuHme3s OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHre XMMUYECKHX JJEMEHTOB B HEXUBOWU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepronuueckass Tabavila XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYyNbl», «CTpoeHHE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoJieKyn JHUOuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyiasl ATOy.

OOopynoBaHue: XUMUYECKAsl TOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbl KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBLHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddy3us, obneruéunas auddys3us), aKTUBHBINA (IIEPBUYHBIA U BTOPUUHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'O0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

Huromnasma. [{uro3ons. [utockener. JIBuxkenue nuromnia3Mbl. OpraHou bl
kieTkd. OnHOMeMOpaHHbIE OpPraHoubl KIETKU: HHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJJHOMEMOpaHHbBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounsii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIMH MHUTOXOHIpuN u rmuiactun. [lepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxpoguiamenmol. MBbIIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnule benxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTEppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /J[uHamuka s0epHoU 00010uKu 6 mumose. Floephblil
Mparcnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOW  KieTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JOBWKEHHS  UWTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreTudeckoe obecnedeHue KieTku: mnpeBpauieHue ATD B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll omocunmes )y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponp XJIOpOIIacToB B MpoLecce
dbotocunTeza. CBetoBas u TeMHOBasi Gaszbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbx (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CcepoOaKTEepuH, BOJOPOAHbBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OPTraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakiun. OKUCIUTEITEHOE
bochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «Ctpoenune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
(dbepMEeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneAcTBeHHON MHpoOpManuu. ['eneTnyeckuii
KOJZ, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6uocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzauus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTH I'€HOB Yy Mpokapuor. ['mmotesa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvi IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbie ¥ MEAUITMTHCKUAE TTPOOIIEMBI.

buoungpopmamuka: unmeepayus u anaiuz dorvwux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konpuos, /1. Y. iBanoBCkwii.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. Hutepdaza u MUTO3.
Oco0eHHOCTH TMpolleccoB, MpoTekamlmux B UHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbin cunares JAHK — perumkanwmsa. [Ipuanuner perumkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIJIECIBbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rarionaHbeli  HaOboOpel XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguu MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. Kapuoknne3 u nuTokuHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynsiumss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KieTtodHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemox. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCcTpauumn

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy», «CTpoeHue
xpoMocomy, «Permmukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJI€TKaxX
KOPEIIIKA JTyKay».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax.

JlabopaTtopnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GyHKUMHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHATBHBIE OPTAHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAsi, IMPOBOJMAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAS,
COCMHHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PYHKUMNA H
PacIIOOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeloBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbII M BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COCJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEILIECTB pacTeHUsAMH. lIuTaHue XUBOTHBIX. BHyTpumosiocTHOE U
BHYTPHUKIIETOYHOE NUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOTO TpakTa. llumeBapurenbHbie kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JpixarenbHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpOBEHOCHass cucrtemMa M €€ OpraHsbl
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplila v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIICIICHUSI.
CBs13b NOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cCUCTEMaMU. Brienenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHHUTeTa (I1. Dpmux, ®@. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B PAa3BUTUU CHCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTte uM  peryimsiiuss 'y OprauusMmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasagpaxuMocts U peryiasiuus y
pactenuii. PocToBble BelecTBa U UX 3HaYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE pe(IEKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtanmamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabnuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenumit», «KopueBbie cuctembly, «CTpoeHHE CTEOIS»,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KXMUBOTHBIX», «CKEJIET 4YelOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BprgenurenbHas cucrteMa», «IHIOKPUHHAS cucTeMa», «CTpOeHHe MBIIIIBIY,
«mmynurer»,  «KuiieuynomonoctHsle», «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee cTpoeHne HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymku», «HepBHas — cucrtema
npecMblkatomuxcs», «HepBHas  cucrtema  nrumy, «HepBHas — cuctema
MJIEKOTTUTaromuXx», «HepBHas cuctema yenoBeka», «Peduaexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXKHMX, UBbIE JK3EMIUIIPbl KOMHATHBIX pPACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmania U 0eKoB 1o AeicTBueM (hepMeHTOB, 000pya0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOMXKEHHUA: [OYKOBAHHUE,  CHOPYJISALHMS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, WM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeimeBoe passurue. ['amerorenes y suBOTHBIX. [10J10BBIE KENE3BI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy ) HOE, BHyTpeHHee. [lapTeHorenes.

NHauBryabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenuwe. Tumbsl  apoOneHwus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIECKOMUTAIOUIUX. 3apOJABIIICBBIE JUCTKU
(racTpymsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHAIbHAS WHIIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK  pPe3ysibTaT  HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wmetamopdo3oMm y OECMO3BOHOUYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJiorMyeckoe 3Haue€HHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereraruBHoe pasMHOxkeHUE», «Tumnbsl Oecrnoyioro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3BuThe wMmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <«JKM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKIT COCHBD.

O6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLLIKI.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS TMOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax.

IIpakTuyeckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Posib 0TeueCTBEHHBIX YYEHBIX B Pa3BUTHHU
renetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJieJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsios, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3us rTHOPUIOB MepBOTo nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICeHUs IPU3HAKoB. L{UTosIornyeckrue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ umore3a 4iucTOThl raMer.

AHanmsupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJelIoOBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JIUTHOPHUIHOTO
CKpEILIMBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIIEACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTEPOramMeTHbIA IM0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue Mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX WM 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX MPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIWA.
['eHeTHUECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axoH
Meunnens», «AHanu3upymooniee ckpenuBanue», «HemnoiHoe TOMUHHpPOBAHHEY,
«CrernieHHOe HacJe/IoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJiay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJEIb JJisI  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJEIb JJIA
JIEMOHCTpAllMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass pab6ora  «M3ydyeHue  pe3ynbTaTOB  JUTHOPHUIHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairioHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(dUKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAss U3MEHUYNBOCTh. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHAs W3MEHYMBOCTHb. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TEHETUYECKOr0 pa3Hoo0pa3us B Mpejieiax OJTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBIC MYyTallMd. SnepHble U
HUTOIUIa3MaTuYeckue MyTtanuu. CoMaTUYEeCKUE W TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHHUS MyTalnud. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHoM u3MeHunBoctd (H.W. BaBunoB). BHednepHas W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PONb  dNUSECHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JemoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmumet w cxeMbl: «Bugel  um3mMeHumBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnongotBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE W TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUAIMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHas IporpaMMa HMCCIEAOBaHUS T€HOMa
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISAPHO-TEHETUUECKHM. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a0051eBaHus YelloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKUX
3a00JeBaHUI 4YelioBeKa. MeauKo-reHeTuueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». JTUUECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH pelaKTUPOBAHUS F'€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($hU3NYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY»Katollei cpesnl. ['eHneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POIAOCIOBHOW.

Tema 15. Cesnrekuusi OpraHu3sMoB

JlomecTuKanuss W CEJIEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALUH.
VYuenne H. WM. BasunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, mTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKkImoHHOM paboThl. VCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINH. HcnwiTanue
MpOU3BOAMTENICH MO TOTOMCTBY. OTOOp 1O TEHOTHMY C TOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIkio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThl.
PannanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHUS W METOOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[Tomyuenue MOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, wid ayTopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3zoBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUJAOBBIX THOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUIN U )KUBOTHBIX. «3eéHast
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYENd i1 CO3JAaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHemuUYeCKUMU pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yeax YIVUUeHUs. CYUecmayomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoeli U nepcneKmueHbIX MexHoI02UlI.

JleMoHCTpauumn

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtarenesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOMCTBITATELHBIM YyYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOPATOPHIO
arpOyHUBEPCUTETA I HAYYHOTO IICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCIHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpagumonHas
OMOTEeXHOJIOTHSI:  XJIEOOTICUeHHE, TMOJMYYEeHHUE KHCJIOMOJIOYHBIX IMPOJYKTOB,
BUHOJENHe. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMI U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C 1IEJIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMITIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B cCeleKUuu pactenuil. llonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pexkomOouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss W NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  MHYKCHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3aHMS KOMILIEKCHBIX
TKaHEW COYETAaHHMEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAULIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUpYyCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemMoHcTpanuu

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HUHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTHA — BaXXHEWINas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3ZBOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIHOHHBIX MNPEACTABJICHUN B
omosioruu

OomonmonHas  teopusi Y. JlapBuna. Ilpeanochulkd BO3HUKHOBEHUSA
napBuHu3Ma. Ku3Hb U Hay4dHas aesaTenbHocTh Y. JlapBuHa.

JBrokyniye cuiibl 3BoolnK BUA0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cunTeTnueckor teopun sBoftonmu (CTD). HeltpanpHas
teopusi sBomonuu. CoBpeMeHHass JBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu

[Toptpetsl: Apuctotens, K. JIunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosne, Y. lapBun, C. C. YerBepuxos, 1. U. lImansraysen, [x. Xonnein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NpPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. lapsunay, «Haxonku Y. lapBunay, «®opmbl 60pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojipl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOJOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYJALMHA KaK »3JIEMEHTApHOE 5BOJIOLMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTaliMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT aiened B monmymanusx. Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u creocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWIM3UPYIOLIMKA,  pa3pbIBAOIIMIA
(mm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCNOCOOJIEHWH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3mMoB: MOP(OIOTrHYECKHE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3yJbTar
MUKpPOAIBONIOIMHU. M3omsmus — kimodeBor (aktop BumooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuanzanys). JIuTenbHOCT 3BOTIOIMOHHBIX TPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpau

[Toptpets: C. C. YUetBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa BuAa», «Cxema nposBiieHus 3akoHa Xapan—BaitnOepray, «/Ipmwxkymine
CWJIbl ABOJIIOLUNY», «IKOJIOTMYECKass M30JsUUs MONYJALHNA CeBaHCKOU (openmny,
«l'eorpaduueckass UM30JSAIUS  JTUCTBEHHUIIBI CHOUPCKONM W JIMCTBEHHUIIBI
naypckoi», «llonmynsiiiMoOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBnycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOIMYECKOE BUI000pa30BaHHUE BUIOB CHHUI,
«ITomumnouasl pacTeHuit», «KamyctHo-peneunblii ruopu.

O6opynoBanue: repdbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHI[ W 3Bepei
pa3HBIX BHJIOB, TrepOapuul pacTeHUN OJM3KUX BUAOB, OOpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTopnass  paGora  «lIpucmocobneHuss  OpraHu3sMOB UM HUX
OTHOCHUTEJbHAs LIEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJibTaThl

Metonbl  M3yuyeHHS  MaKpOlIBOMIONMHM. [laneoHTonormyeckue MeTO[bl
uzydeHus: oHBomoiuu. IlepexonHeie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpbl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumabi-
SHAEMUKHU U PEIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJNEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUHU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOSOUUH. [IpuHyun cmenvt yHKyuii.
HeoOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIU Y.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Creronedanbr»,  «Punnodutey,  «CemeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTMYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MB», «XpOMOCOMHBbIE HAOOpHI 4YeJlOBEKa M MUMOaH3e», «l1aBHbIE
HaIpaBJICHUS 3BOJIOIUNY, «OO0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpeACTaBICHUsS O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIHH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBINM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarmepsatnas rumoresa A. M.
Omnapwuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin u Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxpoHosoruss u e€ wMeronapl. OTHOcUTENbHasE U aOCOIIOTHAsS
reOXPOHOJIOrHUs. I'€0XpOHOIOrHYecKast IKaJla: 30HbI, 3Pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX AKOCHCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUHBIX OPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'pYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIINX pacTeHUu. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. [IpoHCXOKIEeHHE IIBETKOBBIX
pPaCTCHUMN.

OCHOBHBIEC ATamnbl 3BOJIONHUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimii. [IporcxoxkneHre MIEKONUTAIOMUX U
ntui. [lpunnun kmodyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO >paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaitHO30M. OOm@as xapakTepucThKa KiIuMara U
reoJornyeckux mpoueccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yClIoBUs U BIUSHHUE HAa Ta30BbIi cOCTaB aTMOC(EpPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MPOUUIOro. [IpuunHel u
CJIECTBUS MAacCOBBIX BbIMHUpaHHUil. COBPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €T0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHO0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanw, JI. Ilactep, . . Meunukos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [lactepa no
M3YUYCHUIO CaMO3apoXKJeHUs Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3BoMouUM», «['€oXpoHonormyeckas  MIKaIay,
«HauanpHble 3Tanbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunHmobuUTHE», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTrOKJIeTOUHBIE BOAOpocHn», «Mxu», «llanmoporHukm», «l'omocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHul», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UNEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromuey, «Pa3BuTHe KU3HU B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pACTEHUH Ppa3IUYHBIX OTAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa sa0oparopHas paGora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydeHnro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydueHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «3yueHre oCOOEHHOCTEM CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOMCXOXKICHUM YeJIOBEKa. Penmmrmnosnsie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MopGoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31010r0-0MOXUMHUYECKHUE,
nopeaeHYeckre. OTINYUS YETTOBEKA OT KUBOTHBIX. [IPAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe rojJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUHAIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4YenoBEeKOOOpa3HblEe O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJie. ABCTPaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYAUN Tpyaa. YenoBeK NpsIMOXOAALIMN U MEPBBIA BBIXOJ JIOJIEU
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuii — - oOmMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAepTalbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasnieoreneTrka v najeoreHOMMKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISLMSIX
yenoBeka. MyTalmoHHBIH Tporecc ¥ noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(QQeKkT ocHOBATEs» B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacus3Ma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexaucuMiuiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AQHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHSIT W IAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSAUMi. bruoconnanbHble HcCIeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOTO M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. lapBun, JI. JIuku, . 5. Porunckuit, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJIOTUNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeleT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PynumeHThI 1 aTaBu3MbD), «JIBHKyIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIIOLIUOHHOE
JIPEBO  4YEIOBEKa», «ABcTpajtonutek», «YenoBek  ymensii», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarbl HIBOJIFOLUHN YEJTOBEKA», «Pachl yenoBeka.

OG6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH C
MUQOJIOTHYECKUMU U OHUOJICHCKUMH CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
¢dotorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4YejJoBEKa M 4epena I[IMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «M3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kaloulei cpeaoi

3apoxaeHre U pa3BuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
NpUpOAHbIE W J1abopaTopHble. MoJenupoBaHHEe B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOMN KYJIBTYPbI U SKOJIOTMYECKON TPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbD».

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kiaccudukanms
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0nme
3aKOHOMEPHOCTH AEHCTBUSA 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢pakropel. CBeT Kak sKonorudeckuid akrtop. JleiicTBue
pPa3HBIX YYACTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOUIEHWIO K cBeTy. CHUTrHaJIbHAas poJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocth kak skojorumdeckuin (dakrtop. Ilpucmocobiienuss pacteHuit K
HoJIepKaHuIo0 BoJgHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrmocoOneHuss OpraHu3sMoB K
YKU3HH B Pa3HbIX Cpellax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOUHbBIE H
roJu4yHble pUTMBL. [IpHUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKHU3HEHHOW (Qopme.
XKuznennble POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJCHUCTBUSA  (Tommueckue, (Qopudeckue, ¢adbpuueckne). 3HAYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «Du3nONOrHMUEecKUe aaanTaiuu
KUBOTHBIX», «Cpenpl OOWTaHWS OpraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennele  Qopmbel  pactenmity, «KuszHeHHbIe  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHUSY, «XulHu4ecTBOY, «llapasutuzm», «KoHkypeHmus», «CuMOu03»,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO PAa3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuud CBETOIOOUBBIX,
TEHEJIIOOMBBIX W TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOUBBIC, TCHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAcCTEHUM, uydesia MTHUIl U 3Bepe, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJIJIEKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HBbIX cpeax,
repObapu M KOJUICKIIMM PACTCHUH MW JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HMU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisiBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTEHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rust BUAOB U MOIYJISA UM

DKOJIOTHYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsius Kak
Oounonornyeckas cucreMma. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKux 6ApHEPOB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeAW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JAvHaMmuka momynsiuud U €€ peryyanus. bHOTHYeCKui MOTEHUHAN TMOMYJISIIUU.
MopaenupoBaHue TUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUH BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMUecKoil Huiie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckod Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bun kak cucrema nomymsuuid. Apeansl BUIOB. BHIBI M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUSI W MUrpaluid >KUBOTHBIX. buosormueckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKHUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa HOmyJsiqum», «Bo3pacTHble  NHpaMuabl
nonyasinun», «CKOpPOCTh  3acelieHUs TMOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

Oo6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUH )KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoGnenusi ceMsH  pacTeHUd K
PacCeNICHUIO.

Tema 9. IKos10rus co00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, pPEIYICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopoT BelIEeCTB U MOTOK SHEPTUH
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTteMbl. buomacca u  mpoayKuws.
DKOJIOTUYECKUE TUPAMU/IbI YK CEN, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOCUCmeMbl Mopell U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpOTIOTEHHBIE HKOCUCTEMBI. ATpodKOCHCTeMa. ArporeHo3. Paszmuuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHW3MOB B
aKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpoBanuu 3kocucmem. IlepeHOC SHEPTHUM U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, NOMYJISIIAN U IKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll PA3HbIX munos Ha
cybOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€UCMBUSL.
MeTo1010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OHoleHO3a»,  «ODKOcHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKasT MUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIuM B arpoiieHose», «[Ipumepsl ypOosKocuCTEM.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHUCTEMBI.

IIpakTuueckas padora «/3yduenue u onvucanue ypo03KOCUCTEMBI».

JlaGopaTopuasi pa6ora «lM3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypcHsi «DKCKYpCHUSl B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILLECTBOBaJIA >KM3Hb. PazBuTHe npezacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIeCTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdeprl. I[lonsiTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CrpykTypa u (yHKIHS )KHBBIX CUCTEM, OIIEHKA WX PECYPCHOTO MOTEHITHAA 1
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuid, 3. 3rocc.

Tabmumel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanneiii gec», «IIupokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0OLIAS Cpeaa

OKOJIOTUYECKHE KPHU3UChl M UX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JCHUCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W XKUBOTHOTO MHpa. OCHOBHBIE TMPHUHIUIBI OXPaHbI MPHUPOJIBL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
boranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIMIBI YCTOWYMBOTO PA3BHUTHS YEIIOBEUSCTBA W TIPUPOJIBI.
PanmonanpbHOE  TPUPOJONONIB30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3BuTHEe METOJOB MOHUTOPHMHTA pAa3BUTHS OINACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHMOCnocoOHotl dnepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoGbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBbid  3ddexkT», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO0, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yenenanpaeienHoe paseumiue BHYTPEHHUX YOEKIEHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpagoCO3HAHUS  SKOJIOTHMYECKOU
KyJbTYPBL, CHOCOOHOCMU CMA8UMb L€ U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CJMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULIUOHHBIMUA POCCUICKHUMU COLIMOKYJIBTYPHBIMU, HICTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
NOBEACHUSI U CIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHMS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U MPABOINOPAIKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®denepaiuu, nTpupoae u
OKpYKaroUIEn cpelie.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS yueOHOro mpeamera «buonorusy»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH O0YYArOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIeCTBa, pPACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE pean3allii OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEIHHOU €SI TEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHMA:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUKCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WUJICHTUYHOCTH,
NMaTpuOTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACIEAUIO U MAMSATHUKAM IPUPOJIbI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTHUU, TOHUMAHWSA 3HAYECHHS OWOJOTMHM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs A3CTETUKY ObITa, HAyYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCuoHATbHOU JesTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO M CaMOOOpPa30BaHMUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE ONbITA
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA IS
OKPYXaIOUIEH CPEeIbl;

OCO3HAaHME TI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelLIeHHS;

CIIOCOOHOCTh HUCIOJI30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pELICHUH NpoOJieM, CBA3AHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TNpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHy BHUJIOB,
AKOCHUCTEM, OHOCchephl);

AKTUBHOE  HEMNPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXNKaAKOUIEH
IPUPOJIHON cpeie, YMEHHE MNPOTHO3UPOBATH HEOIArONpUSTHBIE SKOJIOTHMUECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUN U MPEIOTBPAIAT UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaThCS MMH B IO3HABATEJIbHOW, KOMMYHHMKATUBHON M COIUAIbLHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JHMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3bIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelICcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUDA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKd, OCO3HaHus €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUHU HpodieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHuss HOBOI'O YPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJIOBEUECTBA, TOMCKA MyTEe BBIXOAA U3 II100AJBHBIX HKOJIOTHYECKUX MPOOJIEM H
oOecrieyeHusi mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEH KYJbTYpbl, €CTECTBEHHO-HAay4YHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3y4EeHUU OUOJIOTHH;

MMOHMMAHHUE CYUIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBJICHUIN OKPYXAIOIIEr0 MUpa U MPOUCXOAIIMX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
peleHus mpo0JIeM B peajbHbIX )KU3HEHHBIX CUTYaIIUsIX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHWUW MO OHWOJOTHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIHMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) O0IeHayYHbIE MOHATHSA, OTPa’KaloIIne
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SBJICHUE, MPOIECC,
CUCTE€Ma, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleloBaHue,  HaONIOJEHWe,  U3MEpEHHe, OKCIHEPUMEHT U  JIpyrue);
yHUBEpCalbHble Y4eOHbIE JeWcTBUS (MIO3HABATENbHbIE, KOMMYHHUKATUBHbIE,

peryJsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe GyHKIIMOHATBHOM
TPAaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMA OOYYaloOIIUXCs; CIIOCOOHOCTH
00yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEKTUCITUTIIMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAIbHBbIE Yy4eOHbIC JCHCTBHS B
MO3HABATEJILHON 1 COIMAIbHON MPaKTHKE.

B pesynbrare wu3ydeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YIeOHBIE JCHCTBYS, KOMMYHHUKATUBHBIC YHUBEPCAILHBIC YICOHBIC
NEWCTBUS, PETryJATHBHbIE YHUBEpCAIbHbIC YyueOHBIE JEWCTBHUS, COBMECTHAs
JIeSITCILHOCTD.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIeTro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHBepPCaAJIbHBIMH Y4eOHbIMU NMO3HABATEJbLHLIMH
AEUCTBUSIMM

1) 0a30BbIe JIOorHYecKHe AeliCTBUSA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIHA, 0O00OIICHHS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATHH (BBIICTATh UX XapaKTEPHbBIEC MPU3HAKH, YCTAaHABINBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTpPENCNATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TIOHATHUS JUIl 0OBsICHEHUS (PaKTOB M SBIICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IIPUMECHSTh CXEMHO-MO/IENTbHBIE CpelncTBa TS IpeACTaBICHUS
CYIIECTBEHHBIX CBSI3€l M OTHONICHUH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHalHW3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITENILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMO/IEICTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIET0BATEIbCKON U MPOCKTHON JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCTIONB30BaTh PAa3jMuYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWS, €ro WHTEpPIpETalH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX U COIMATBHBIX MPOCKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TIESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJlU3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3WPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
NeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U MPAKTHUYECKYIO OOJIacTH
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUYEOHBIX NMPEIMETOB;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHANBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTepaTrype, OHOJOTHYECKUX CIOBapsiAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS, KPUTUIECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCITOJI30BaTh HAYYHBIA S3BIK B KadeCTBE CpeAcTBa Ipu paboTe ¢
Ouonornyeckod MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAcTO3HABaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (YMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSITYAaTh KOH(PJIMKTHI U BECTH TEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU Popme hopMynupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITIOBBIX (HOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHN C yd4&€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LE€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BBIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABJISITH IUIAH JEUCTBUM,
pacnpenensiTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMIA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pEILICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4ul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJIATh IUIaH pEIICHHS NpodsieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJITATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM NJsi OLEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PHUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI M apryMEHThl JPYIMX IpU aHalu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenMeTHbIE pe3yabTaTbl OCBOEHUS COAEpkKaHUS y4eOHOro MpeaMeTa
«buonorus» ©Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npopunpHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
cneuuduueckue st OMOJIOTUY Hay4YHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 110
OCBOEHUIO, UHTEPIPETAMN U NMpeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTU I10
MOJIYYEHHUIO HOBBIX 3HAHUU U MX NPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, @ TAKXKE B
peanbHbIX XKU3HEHHBIX cUTyalnusx. [IpenMerHbie pe3ynbTarsl MPEACTaBICHBI 110
roJiaM U3y4eHUs.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAY4YHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPHUPOAbI M  PEIIEHHH NpoOdJieM  palHUOHAIBHOTO
IPUPOJIOTIOIB30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAK0IIMe OUOJIOTUYECKUE TEPMHHBI U TOHATUSA (XKU3Hb, KIETKA,
OpraHu3M, MeTado0JIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, W3MEHUYUBOCTb, POCT M DPAa3BUTHUE), OMOJOTMUECKHE TEOPHUU
(xnetounast teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctd T. Moprana), yuenus (H. M. BaBunoBa — o wueHrtpax
MHOTO00pa3usi W MPOUCXOXKIACHUS  KyJbTYpPHBIX  pAacTeHUi),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB NEPBOrO MOKOJEHHS, PAaCIIEIICHHs, YHUCTOThI TaMeT,
He3aBucuMoro HacienoBanuss [.  Mengens, TOMOJIOTMYECKUX PSJIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHILIATIBI
(KOMIUIEMEHTapHOCTH);

BJIAJCHUE OCHOBHBIMH METOJAMH HAy4YHOI'O ITO3HAHHUS, HCIIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB (OMHCAHME, W3MEpPEHUE,
HaOJIOICHNE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, JKUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPTaHOB M CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIa ¥ )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BBIABIATH OTIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIEyeMbIMU OMOJIOITMUECKUMHU MTPOLIECCAaMU U SIBJICHUSIMU, JI€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUe padoThl, COOIMHOIATH
npaBuiIa npu padbote ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIupys Leidb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U AeNIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBbIE  pe3ylbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3/JaHHUE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiiell mpodeccuoHanbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAINPaBJICHHBIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUNIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOTOIH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHWE CYIIHOCTH OCHOBOIIOJIATAIOMINUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOJIOTHYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAyYHOTO  TO3HAHWI,
UCTIONIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M 9KOCHCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JIBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIIONaTPUYECKOro U CUMIIATPUYECKOTO
BUJI000pA30BaHUS, BIUSHUS JABMKYIITUX CHJI SBOJIOIMY HA T€HO(OH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBS3M MEXIY MPOIECCaMU HBOJIOLUH,
JBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOWTaHUs, aOUOTHYECKUX W OMOTHYECKHUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIs JOKa3aTeIbCTBa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOTo00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BISABISITh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEIYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE padOThl, COOIMHOAATH
npaBuiia pu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpYs IEJb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATh  MOJYYCHHBbIE  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYCCKUX pac, O MPUYMHAX, MOCICACTBUAX M CIIOCO0aX MPeIOoTBpAICHUS
ri100ajJpHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHoHATbHON
JESATETLHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJATh TO3HABATEIbHBI WHTEpPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3/ie/ioB H TeM JyekTpoHHbIE (U(POBBIE)
Ne n/m Kounrpoubusie IIpakruueckue
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 buoiorus kak Hayka 1 bubmmorexa [OK
K https://lesson.edu.ru/06/107class=10
bubmuoreka [JOK
2 XK 2
HBLIE CHCTEMBI H X M3yHCHHC https://lesson.edu.ru/06/107class=10
bubmuoreka [JOK
3 b 2 0.5
HOTOTIBT ITETIEH https://lesson.edu.ru/06/107class=10
bubmuoreka [JOK
4 X 10 1 1
MMHUHCECKAA OPraiu3atiiil KIICTH https://lesson.edu.ru/06/10?class=10
bu6mmoreka [JOK
5 C 8 2
TPOCHHE M (DYHKIMH KICTKH https://lesson.edu.ru/06/10?class=10
6 OOMeH BellecTB U MpeBpalleHue 9 | bubnuotexa [JOK
DHEPI'UU B KIIETKE https://lesson.edu.ru/06/10?class=10
7 Hacnencreennas undopmanus u 9 05 bubnuoteka [JOK
peanu3anus €€ B KJIIETKE ' https://lesson.edu.ru/06/10?class=10
bu6mmorexa [IOK
8 Kuzue i e 6 1
VISHCHHBI LT ITETi https://lesson.edu.ru/06/10?class=10
bu6mmorexa [IOK
9 C 17 1.5
TPOCHHC H YHKIIHH OPraHH3MOB https://lesson.edu.ru/06/10?class=10
bu6mmorexa [{OK
1 P 1 1.
0 ASMHOICITHE H PASBHTHE OPrafusmon 8 > https://lesson.edu.ru/06/10?class=10
1 ['eneTrka — HayKa 0 HACIEJICTBEHHOCTH ) 05 bubnuoreka [JOK
Y U3MEHYUBOCTHA OpraHu3MOB ' https://lesson.edu.ru/06/10?class=10




bu6mmoreka [JOK

12 3 10 1
AKOHOMCPHOCTH HACICACTBCHHOCTH https://lesson.edu.ru/06/10?class=10
bubmuoreka [JOK
13 3 6 1
AKOHOMCPHOCTH H3MCHIUBOCTH https://lesson.edu.ru/06/10?class=10
bubmuoreka [JOK
14 r 3 0.5
CHETHKA HcrioBeka https://lesson.edu.ru/06/10?class=10
bubmuoreka [JOK
15 C 4 1
CIICKIHA OpTaH3MORB https://lesson.edu.ru/06/10?class=10
16 buorexHonorus u cuHTETHYECKAs 4 bubmuoreka [JOK
ouosorus https://lesson.edu.ru/06/10?class=10
bubmuoreka [JOK
17 P 1
C3CPBHOC BpeMA https://lesson.edu.ru/06/10?class=10
OBIIEE KOJIMYECTBO YACOB I10 102 13

[NPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
3apoKICHUE U Pa3BUTHE
. bubmuorexa [JOK
1 SBOJIIOIIMOHHBIX MIPEACTaBICHUN B 4
https://lesson.edu.ru/06/11?class=11
OHOJIOTHH
N bubmuoreka [JOK
2 MuxkposBoironust U €€ pe3yiIbTaThl 14 2
p H pesy https://lesson.edu.ru/06/11?class=11
3 Makpo3BOIIOLHS U €€ pe3yIbTaThl 6 bubmmorexa LOK
P 1 pesy https://lesson.edu.ru/06/11?class=11
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 15 15 bubnunoreka [JOK
3emite ’ https://lesson.edu.ru/06/11?class=11
5 IIpoucxoxaeHne YeI0BeKa — 10 | bubnnorexa [JOK
aHTPOIIOTEHES https://lesson.edu.ru/06/117class=11
DKOJIOTHS] — HayKa O
6 B3aMMOOTHOIIIEHHUSX OPraHU3MOB U 3 05 bubnuotexa [JOK
HaJOPraHU3MEHHBIX CUCTEM C ' https://lesson.edu.ru/06/117class=11
OKpY>Karollen cpenon
bu6mmorexa [IOK
7 Oprauu3Mbl 1 cpea OOUTaHUs 9 1 1.5
p pea https://lesson.edu.ru/06/117class=11
bu6mmorexa [{OK
8 DKO0I0rus BUAOB U TTONYJISIINH 9 0.5
Al yIAI https://lesson.edu.ru/06/117class=11
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHAE 12 05 bu6mmorexa [IOK
CHUCTEMBI ' https://lesson.edu.ru/06/117class=11
bu6 OK
10 bruocdepa — rmobdanpHas skocucTema 6 nosmotexa Il

https://lesson.edu.ru/06/11?class=11




11 Yea0BEK U OK aroIas cpeaa 6 bubmorexa [OK
pyzKatolt pel https://lesson.edu.ru/06/11?class=11
bubmuoreka [JOK
12 P
C3CPBHOC BpEMA 8 https://lesson.edu.ru/06/11?class=11
OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBO 4acoB
Ne Mara
KonTpoanb IpakTnuec
n/  Tema ypoka Bce H3yYeH  JJIeKTPOHHbIE HU(PPOBbIe 00pa3oBaTeIbHbIE PECyPChI
u ro HbIE KHe st
padoThI padoThI

buonorus xak
https://lesson.edu.ru/my-school/lesson/5¢523154-8bfa-4fdf-bdf8-

KOMILJIEKCHAS

1 | fb62770d3862?backUrl=https://urok.apkpro.ru/

Hayka i kak qacth token=00d3c187bded0129a346af21 affaa6a9e375b1c38cF3d61632

COBPCMCHHOTO acf9035¢32a694

oOmiecTBa
https://lesson.edu.ru/my-school/lesson/c45176a3-2766-4ff7-b293-

JKusBrnle cucteMbl 1 1 | 4b9d940ff6de ?backUrl=https://urok.apkpro.ru/

UX CBOMCTBAa token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632
acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/15bc113d-cab1-4730-

YpoBHeBas

1 | 8ca3-8¢3862e30f75 MbackUrl=https://urok.apkpro.ru/

Opranm3atui token=00d3¢187bded0129a346af21 affaa6a9e375b1c38cF3d61632

KHBBIX CHCTCM acf9035¢32a694

Hcropust https://lesson.edu.ru/my-school/lesson/4e8b5cdb-f414-40a6-9aed-

OTKPBITUA U | ) 638dd73a0475?backUrl=https://urok.apkpro.ru/

HU3YYEHUS KIETKU. token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632

Knetounas Teopus acf9035c¢32a694

MeTtoasl

o https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-

MOJIEKYJIIPHOU U

. 81b5-27a76afed81b?backUrl=https://urok.apkpro.ru/
KJIETOYHOU 1 0.5 2
5 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
HOJIOTHH. acf9035¢32a694
[IpakTnueckas




pabora «3yuenue
METOJIOB
KJIETOYHOU
Oonooruu
(xpomarorpadus,
anexTpodopes,
muddepeHIraIbH
oe
ueHTpudyrupoBaH
ue, [TLIP)»
XuMHYECKu
COCTaB
KieTkn/BxomHas
KOHTpPOJIbHAs
paborta

MuHepanbHbie
BEILECTBA KIIETKH,
ux Ouonoruyeckas
poib

Oprannueckue
BEIIECTBA KJIETKU
— OenKu.
JlaGopatopHnas
pabota
«OO6HapyxeHue
OeNKoB ¢
TTOMOTIIBIO
KayeCTBEHHBIX
peaKuuii»

0.5

https://lesson.edu.ru/my-school/lesson/7248ccfd-3595-44e2-9ead-
alS5ec719¢673?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/7248ccfd-3595-44e2-9¢ead-
alS5ec719¢673?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38ctf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-
2a9e2f77c89¢backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632
acf9035¢32a694




CBoiicTBa,

https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-
9b17-45¢9608fa382 ?backUrl=https://urok.apkpro.ru/

JHK. Metoabl

? Kraccupuiais u token=00d3c187bded0129a346af21affaa6ade375b1c38cf3d61632
bynxuuy Genkos acf9035¢32a694
Oprammyeckue https://lesson.edu.ru/my-school/lesson/070c3e1b-ed0e-4857-
10 R — 8bbe-d5758b8ba098?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
— YIJICBOZEL acf9035¢322694
Oprammyeckue https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
11 N — 3de0a656¢f42 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
— THMHAR acf9035¢32a694
Hyxnennosbie
kucnotel. JJHK u
PHK.
.;I;gg)TpaaTopHaﬂ https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4c¢70-9f41-
12 Hceneopanie 05 1270516b7af1?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
HYKIICHHOBBIX acf9035¢32a694
KHCJIOT,
BBIJICICHHBIX W3
KJIETOK Pa3JIMYHbIX
OpPraHu3MOBY
Crtpoenue u
by ATO. https://lesson.edu.ru/my-school/lesson/a9152604-585b-4bf9-
13 Tpyrue 923c-d6a9d6847d3f?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632
HYKTeO3HATPHU(OC acf9035¢32a694
¢dater (HTD)
14 CexBeHUpOBaHKE https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbcS5-

4c86e312fb15?backUrl=https://urok.apkpro.ru/




TCHOMHKHU, token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632
TPaHCKPUIITOMUKH act9035¢32a694
, IPOTEOMUKHA
MeTo/b! https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4e35-9168-
15 T — ceeaSel24e55?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
Gromoru acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-
Tumnel KJIETOK.
16 TpokapuoTHecka bdae-823f126b73d0?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
A IeTka acf9035¢32a694
Crpoenue
3YKapUOTHYECKOU
KJIETKH. https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-
17 IIpaxTrueckas 05 6£75e4d59480?backUrl=https://urok.apkpro.ru/
pabota «3ydyeHue ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
CBOMCTB act9035¢32a694
KJICTOYHOMU
MeMOpaHbI»
https://lesson.edu.ru/my-school/lesson/27¢57b97-ee02-4b2c-97ac-
18 IToBepXHOCTHBIN 223ab66c24f7 ?backUrl=https://urok.apkpro.ru/
amnmapar KIETKU token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
OnHomeMOpaHHbBIE
OpraHouIbI
KTETKIL https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c¢7-4815-
b7al-155c¢7245tdbf?backUrl=https://urok.apkpro.ru/
19 [IpakTnueckas 0.5

pabora «3yuenue
TIBYDKCHUS
IIUTOILIA3MEI B

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035c¢32a694




PaCTUTCIIBHBIX

KJIETKaX»
[TonyaBTOHOMHBIE
OPTaHOW/IbI
KJICTKH:
MUTOXOH/JIPUH,
TIIaCTAABL. https://lesson.edu.ru/my-school/lesson/0f52936-e558-48d1-869f-
20 JlaGoparopuast 0.5 eab1c182d9b8?backUrl=https://urok.apkpro.ru/
pabora token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
«MccrnenoBanue acf9035¢32a694
I1a3MOJIN3a U
JIeTI1a3MOJIn3a B
paCTUTENBHBIX
KJIeTKaX»
HememGpanbie https://lesson.edu.ru/my-school/lesson/f6d39de3-49b3-415f-abde-
b61e1484b48f?backUrl=https://urok.apkpro.ru/
21 OpraHOMU b
token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632
KICTKH acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/44d23e03-5225-4e6f-a455-
2 Crtpoenue u 559e9d843db9backUrl=https://urok.apkpro.ru/
byHKIHH Aapa token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
CpaBHHTENBHAS
XapaKTEPUCTHKA
KJICTOK DyKapHoOT. https://lesson.edu.ru/my-school/lesson/99d9a91a-3f8e-49cb-bce4-
73 Jlabopartopnast 05 3a2f5e6341107backUrl=https://urok.apkpro.ru/

pabota «M3yuenue
CTPOEHMSI KIIETOK
pa3IMYHbIX
OpPraHU3MOBY

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694




24

25

26

Accummianus u
TUCCUMMUJIISIIUS —
JIBE CTOPOHBI
MeTabou3Ma.
Tunel oOMeHa
BEIIECTB.
JlaGopaTopHas
pabota «3ydyenue
KaTaJTuTHYeCKON
aKTUBHOCTH
¢bepmeHTOB (Ha
IpUMEpPEe aMIIIa3bl
WM KaTaiasbl)»

DepMEHTATUBHBIN
XapakTep peakuui
KJIETOYHOTO
MeTabonusma.
Jlaboparopnast
pabota «3yuyenue
(bepMeHTaTUBHOTO
pacIleIIeHUs
NepoKcHuIa
BOJOpPOJA B
PacCTUTENBHBIX U
KUBOTHBIX
KJIETKaX»

benku-
AKTUBATOPBI U
OenKu-

0.5

https://lesson.edu.ru/my-school/lesson/c08 1bbd7-b846-42ec-
9bb9-c0ff9388e41d?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/b676db76-e61e-4f78-826a-
75676e7t5af6?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/a3431d82-087f-46fe-a5a8-
eca3491d454a?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632
acf9035c32a694




WHTUOUTOPHI

https://lesson.edu.ru/my-school/lesson/8088b7fa-1bac-4c85-9905-

ABTOTpO(DHBII
27 Bae 9 a91d41ed37f8backUrl=https://urok.apkpro.ru/
THIT ObMEHa token=00d3¢187bded0129a346af21affaa6a9e375b1c38cf3d61632
BEIICCTB acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/67987237-3081-4683-
78 ® 10 970c-1dd5857ct5bf?backUrl=https://urok.apkpro.ru/
oToCHHTES token=00d3c187bded0129a346af2 1affaa6a9e375b1c38¢3d61632
acf9035¢32a694
XEeMOCHHTES3.
JlaGopaTopHnas
paGora https://lesson.edu.ru/my-school/lesson/da2765cd-a327-4526-bef3-
29 C 0.5 10 Teccle3cd9c4 ?backUrl=https://urok.apkpro.ru/
«.-paBticHue : token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
Tipolieccos acf9035¢32a694
¢dboTocuHTE3a U
XEMOCHHTE3A»
AHa’poOHbIE
opranu3mbl. Bujpl
OpO’KEeHUSI.
https://lesson.edu.ru/my-school/lesson/f9e74bbf-4477-4452-b5al -
JlaGopatopHas
30 AGoTa 10 3f990c947800?backUrl=https://urok.apkpro.ru/
pabo token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
«CpasHenue acf9035¢32a694
MPOIIECCOB
OpoXxeHus u
IBIXaHUSD)
AdpoOHBbIE
https://lesson.edu.ru/my-school/lesson/143bcb4f-232b-4e0c-84a7-
OpTaHU3MBI.
31 Sra 1 7b6b48306d6b?backUrl=https://urok.apkpro.ru/
Tatet token=00d3c187bded0129a346af2 1affaa6a9e375b1c38¢3d61632
SHEPTEeTUYECKOTO

oOmMeHa. DHeprus

acf9035c¢32a694




MeMOpaHHOTO
rpajiieHTa
1poToHoB. CHHTE3
AT®: Pabora
npotoHHoi ATO-
CUHTA3bI

O06o0061IeHuE U
CHCTEMATHU3ALIH
3HAHUH I10 TEME
"OOMeH BeIeCTB
U IIpEBpaIlCHHE

https://lesson.edu.ru/my-school/lesson/e1564a9¢-0f9¢-4060-abd6-
435067cec14d?backUrl=https://urok.apkpro.ru/

32 OHEpIUU B KIeTKE i token=00d3c187bded0129a346af21affaa6ade375b1c38cf3d61632
/ KonTponbHas acf9035¢32a694
pabota o Teme
"OOMeH BelIeCTB
U MIPEBpAIlCHUE
SHEPTUHU B KieTKe"
Peaxun https://lesson.edu.ru/my-school/lesson/bb1da599-4162-44bb-
33 MATPHYHOTO 1 b97d-8e7165598966?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632
cHHTesa acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-
Tpanckpunuus —
34 MATpYHET 12 a48a-840d20ce0270?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
cumres PHK acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/133b0166-fc35-4a91-a264-
35 Tpanciauys u e€ 12 14aaee2f5897 ?backUrl=https://urok.apkpro.ru/
STaIbI token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632
acf9035¢32a694
36 Konuposanue 12 https://lesson.edu.ru/my-school/lesson/387b2669-fa96-450b-




AMUHOKUCIIOT.
Poub pubocom B
ouocuHTe3e Oelka

bd73-1e7a543ee995 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

Opranuzanus https://lesson.edu.ru/my-school/lesson/54b0b63b-d250-489b-
37 resomMa y 13 8e8a-a2328c6871fa?backUrl=https://urok.apkpro.ru/
MIPOKAPHOT U token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
3y1(apH0T acf9035032a694
MounexynspHbie https://lesson.edu.ru/my-school/lesson/54b0b63b-d250-489b-
33 MEXaHU3MBbI 13 8e8a-a2328c6871fa?backUrl=https://urok.apkpro.ru/
JKCIIPECCUU T'€HOB token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
y 3YKapI/IOT acf9035032a694
Bupycsr —
HEKJICTOUHBIC
(GopMBI XKH3HU U https://lesson.edu.ru/my-school/lesson/54b0b63b-d250-489b-
39 o0HUraTHele 05 13 8e8a-a2328c6871fa?backUrl=https://urok.apkpro.ru/
Mapa3uThl. ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
HpaKTI/IquKafl acf9035c¢32a694
pabora «Co3nanue
MOJIEJI BUPYCa»
BupycHeie
https://lesson.edu.ru/my-school/lesson/ee36eb4c-c2ee-4511-b494-
3a00JIEBaHUS
40 qellOBeKa 14 778042£575b2?backUrl=https://urok.apkpro.ru/
T ’ token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
KHBOTHPIX, acf9035¢32a694
pacTeHui
H https://lesson.edu.ru/my-school/lesson/aa7a96e9-5438-4a52-
AHOTEXHOJIOTHUH
A1 T — 14 8d75-11206¢456d65 ?backUrl=https://urok.apkpro.ru/
T token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
MCAUIHUHE acf9035¢32a694
42 JKU3HEHHBIN KT 14 https://lesson.edu.ru/my-school/lesson/e4337840-6983-4e44-




KJIETKH 9301-7f7¢ca365b87f?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/7185edcS5-c76e-40b0-89ac-

43 MarpuuHblii s c96bd87872997backUrl=https://urok.apkpro.ru/

cunre3 JJHK token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

XPpOMOCOMBI.

JlaGopaTopHnas
https://lesson.edu.ru/my-school/lesson/49442d53-ebc7-458e-

pabora «M3yuenue

44 XPOMOCOM Ha 05 15 888a-3d95b52e225b?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632

TOTOBBIX acf9035¢32a694

MUKpOIMpenaparax

»
https://lesson.edu.ru/my-school/lesson/06b6¢818-da3d-4de9-

45 Jlenenue KineTKu s 9b52-41cbf74febee?backUrl=https://urok.apkpro.ru/

— MHTO3 token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632
acf9035¢32a694

THIEBI KJIETOK.

Kapunokunes u

IIUTOKUHE3.

Perynsuus

KU3HCHHOI'O https://lesson.edu.ru/my-school/lesson/30145373-12ee-4682-a04f-

46 IIUKJIA KJIETOK. 05 16 4fcb61357dfc?backUrl=https://urok.apkpro.ru/

JlabopartopHas token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632

pabota acf9035¢32a694

«HaOmronenune

MHUTO34a B KJICTKax
KOHYMKA KOpeIIKa
JyKa (Ha TOTOBBIX




MHUKpOIIpernapaTax
»

O06001enue u
CHCTEMAaTH3alHs
3HAHWH 10 TEMaM
"HaciencTBeHHas
uHbOpMaHs U
peanu3anus ee B

https://lesson.edu.ru/my-school/lesson/27dafal0-791d-464a-bb66-

47 KieTke", 16 12fa9724bcb3 ?backUrl=https://urok.apkpro.ru/
"Ku3HEeHHBIN token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
LUKJI KJIETKA" / acf9035¢32a694
KonTponbnas
pabora 1o Teme
"Peakiuun
MAaTPUYHOTO
cuHTe3a"
https://lesson.edu.ru/my-school/lesson/52¢199dc-7b75-464a-
48 Opranusm kak 16 b623-¢41c729d3957 backUrl=https://urok.apkpro.ru/
€qUHOE 11eJI0e token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632
acf9035¢32a694
Txanu pacTeHHH. https://lesson.edu.ru/my-school/lesson/52¢199dc-7b75-464a-
49 JlaGopaTopHas 05 17 b623-c¢41¢729d3957?backUrl=https://urok.apkpro.ru/
pabota «3ydyeHue token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
TKaHEW pacTeHui» acf9035¢32a694
TkaH" )KUBOTHBIX
B — https://lesson.edu.ru/my-school/lesson/52¢199dc-7b75-464a-
50 TaGoparopuas 05 17 b623-¢41c729d3957 backUrl=https://urok.apkpro.ru/

pabora «M3yuenue
TKaHeu

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694




KHNBOTHBIX»

Opraunbl. Cuctembl

OPTATIOS. https://lesson.edu.ru/my-school/lesson/52¢199dc-7b75-464a-
JlabopaTopHas
51 pabora «M3ydcHue 0.5 17 b623-c41¢729d3957 backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632
OpratoB acf9035¢32a694
LIBETKOBOT'O
pacTeHus
https://lesson.edu.ru/my-school/lesson/52¢199dc-7b75-464a-
57 Ornopa Tena 18 b623-c41¢729d3957 backUrl=https://urok.apkpro.ru/
OpraHU3MOB token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/52¢199dc-7b75-464a-
53 JIBuxenue 13 b623-¢41c729d3957 ?backUrl=https://urok.apkpro.ru/
OpraHHU3MOB token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/52¢199dc-7b75-464a-
54 ITutanue 13 b623-¢41¢729d3957backUrl=https://urok.apkpro.ru/
OpraHHU3MOB token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
IIuranne
103BOHOYHEIX https://lesson.edu.ru/my-school/lesson/52¢199dc-7b75-464a-
55 KUBOTHBIX. 19 b623-¢41¢729d3957 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
TnmesapureshHas acf9035¢32a694
CHCTEMA YEJIOBEKa
https://lesson.edu.ru/my-school/lesson/52¢199dc-7b75-464a-
56 Hpixanue 19 b623-c41c729d3957 ?backUrl=https://urok.apkpro.ru/
OpPraHHU3MOB token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
57 Jpixanue 19 https://lesson.edu.ru/my-school/lesson/52¢199dc-7b75-464a-




IIO3BOHOYHBIX
KHUBOTHBIX U

b623-c41¢729d3957 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

YeJIOBeKa
T https://lesson.edu.ru/my-school/lesson/6c96396d-854a-45f8-a8e6-
paHCIIOPT
53 erme 20 €81419220855 backUrl=https://urok.apkpro.ru/

BEIIECTB ¥ token=00d3c187bded0129a346af2 1 affaa6a9e375b1c38cf3d61632

OpraHn3MOB acf9035¢32a694

KpoBenocHas

CcHeTeMA https://lesson.edu.ru/my-school/lesson/9073485f-d2b8-4ee6-9126-

59 20 095b6ec2b651 ?backUrl=https://urok.apkpro.ru/

MO3BOHOTHBIX token=00d3c187bded0129a346af2 1affaa6a9e375b1c38¢3d61632

KHBOTHBIX 1 acf9035¢32a694

YeJIOBEKa
https://lesson.edu.ru/my-school/lesson/dcc6bc50-dbea-40b5-be88-

60 Beinenenue y 20 €08551b8dbe9?backUrl=https://urok.apkpro.ru/

OpraHHU3MOB token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/c9e0b5d8-11eb-4405-b71f-

61 3amura y 71 8e326bc38843?backUrl=https://urok.apkpro.ru/

OpraHHU3MOB token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/d2bee404-33ed-4425-

62 NmmyHHas 21 9d11-a280461c4£87?backUrl=https://urok.apkpro.ru/

cucTeMa 4ejIoBeKa token=00d3c187bded0129a346at21affaa6a9e¢375b1c38ct3d61632
acf9035¢32a694

P https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-

a3IpaKUMOCTh U
63 21 a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/

PEryAtuA y token=00d3c187bded0129a346af2 1affaa6a9e375b1c38¢3d61632

OpraHisMoB acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-

I'ymopanbHas

64 22 a8e5-9c¢cfd9429b3e?backUrl=https://urok.apkpro.ru/

peryJsinus u

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632




OHJOKpUHHAasA
cucrema
KHUBOTHBIX U

acf9035¢32a694

YeJIOBeKa
DopmsI https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
65 S—— ” a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
P token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
OpraHusMoB acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
66 IlomoBoe ” a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
Pa3MHOKEHHE token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
67 Mei 73 a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
cnos token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694
T"'amertorenes.
O6pazoBanue u
Pa3BUTHE OJIOBBIX
KJIETOK.
JaGopatopHas https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
63 aGoTa W3vacHie 05 2 a8e5-9¢cfd9429b3e?backUrl=https://urok.apkpro.ru/
p ya ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
CTpOCHIA acf9035¢32a694
TOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOIIpEIaparax
»
NunennyansHoe https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
69 pa3Burtue 23 a8e5-9c¢cfd9429b3e?backUrl=https://urok.apkpro.ru/

OpPTaHU3MOB —

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632




OHTOI'CHE3

3akiajika OpraHoB
M TKaHEH 3

acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/

70 3apOJIBILIEBBIX 24 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
JIUCTKOB acf9035c¢32a694
Pocr u pasButue
’KUBOTHBIX.
JlaGopaTtopHas
pabora https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
71 «BbIsiBIIEHUE 0.5 24 a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
IIPU3HAKOB token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
CXO0JCTBAa acf90350323694
3apoJIbIIen
MMO3BOHOYHBIX
JKMBOTHBIX)
PasmHOxenue n
pa3BuTHE
pacTeHui.
JlaGoparopuas https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
79 pa6ota «CTpocHHe 05 24 a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
Opraros acf9035¢32a694
Pa3MHOXKEHUS
BBICIITUX
pacTeHui)
O600mmenue u
CHCTeMATH3aLUs https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
o a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
73 3HAHUH 110 TEME 25

"Crpoenue u
GbyHKITII

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694




opraHu3moB" /
KoHntposbHas
pabota mo Teme
"Crpoenue u

byHKIIII
OpaHu3MOB"

Hcropus
CTaHOBJICHUS U
pa3BUTHUS
TEHETHUKH KaK
Hayku. OCHOBHBIE

IIOHATHUA U https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
74 CUMBOJIbI 0.5 75 a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
T€HETUKH. token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632
JlaGoparopHas acf9035¢32a694
paborta
«/Ipo3odumna xak
00BEKT
TeHETUYECKUX
HUCCIEOBAHUI
3aKOHOMEPHOCTH
HacCJIeIOBAHUS
MPU3HAKOB.
MoHOTHGpUIHOE https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
75 CKpelBanHe. 05 75 a8e5-9¢ccfd9429b3e?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
HpaxTuseckas acf9035¢32a694

pabota "U3yuenue
pe3yIbTaToB
MOHOTHOPHUIHOTO




CKpEIIUBAHUS Y

npo3oduibr”
[uronoruveckue https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-

76 OCHOBBI %6 a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
MOHOTHOPHUIHOTO token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
CerH.II/IBaHI/Iﬂ acf9035c32a694
AHanu3upyrouiee https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-

77 CKpellMBaHUE. %6 a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/

Hemnoanoe token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
JOMUHHUPOBAHUE acf9035¢32a694

Jurnbpuxoe

CKPELIVBAHHUE.

IIpakTnyeckas https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-

73 pabota «M3ydyenue 05 26 a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
pE3yNbTaToB ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
,Z[I/IFI/I6pI/II[H0r0 acf9035¢32a694
CKpEIIMBAHUS Y
TPO30(PUITBD»

LluTonornyeckue https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-

79 OCHOBBI 7 a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
JTUTHOPUITHOTO token=00d3c187bded0129a346at21affaa6a9e¢375b1c38ct3d61632
CKpEILMBaHUS acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
CuerieHHOE

80 7 a8e5-9¢cfd9429b3e?backUrl=https://urok.apkpro.ru/
HacieoBarme token=00d3¢187bded0129a346af2 1 affaa6a9e375b1c38cf3d61632
TIpH3HAKOB acf9035¢32a694
XpoMocoMHast https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-

81 TEeopHUs 27 a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/

HaCJICACTBCHHOCTH

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632




acf9035¢32a694

82

83

84

85

86

87

T'enetuka nmomna

T'enoTun xak
LEeJIOCTHAA
cucreMa

I'enernueckuii
KOHTPOJIb
pa3BUTHUS
pacTeHui,
JKUBOTHBIX U
YyeJIoBeKa

3meHunBOCTD
MpU3HAKOB. Bubl
U3MEHYUBOCTH

Monudukanronsa
s1 ”3MEHYUBOCTH

Bapuaunonnsiii
panu
BapUallMOHHAA
KpuBasl.
JlaGopaTopHas
paborta
«Hccnenosanue

0.5

28

28

28

29

29

29

https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035¢32a694




3aKOHOMEPHOCTEM

MOJIU(UKAITTOHHO

W U3BMEHYMBOCTH.

ITocTpoenue

BapHaAlMOHHOIO

psnau

BapUalMOHHON

KPUBOI»

['enoTunuyeckas https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-

23 U3MEHYUBOCTb. 30 a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/
KomOunaruBHas token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632
H3MEHYMBOCTD acf9035¢32a694
MyranuonHnas
U3MEHYHUBOCTb.

IIpakTryeckas https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-

39 pabota «MyTtanuu 05 30 a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/

y Ipo3odunsl (Ha token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632

TOTOBBIX acf9035¢32a694

MHKpOIIpernaparax

»

3aKOHOMEPHOCTH

MYTAIIHORHOTO https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-

90 nponecea. 30 a8e5-9ccfd9429b3e?backUrl=https://urok.apkpro.ru/

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632

JmureHeTuKa u acf9035¢32a694

SITUTEHOMMKA

O60061meHue u https://lesson.edu.ru/my-school/lesson/7629048d-6533-448b-
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NpoBepPsIeMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 00111ero
TpeOoOBaHMS o0pa3oBaHus

CdopmupoBaHHOCTh 3HAHUN O MECT€ W POJM OUOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOI
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pELICHNHN KU3HEHHO BAYKHBIX COLUATBHO-ITHUECKHUX, SIKOHOMUYECKHX,
9KOJIOTHYECKUX TIPOOJIEeM YeTIOBEUeCTBa, a TAKKe B PELICHUH BOIPOCOB
PaIMOHATILHOTO MIPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIEHUS K MPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3BUTHEC OHOJIOrUH

Bnanenne cucremold 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHUS, UCIOJIb3YEeMbIX B OMOJOIMUECKUX HCCIICAOBAHUSAX >KUBBIX
O0BEKTOB M JKOCHCTeM (ONUCaHME, W3MEpEHHEe, IPOBEICHHE
HAOJIOACHNH); CIIOCOOAMHU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B MPUPOJIE.

2 YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX 3KCIIEPUMEHTAIbHBIMU
cpeactBamu, (GopMyIHMpys Ielb HCCIEAOBAaHUSA, aHAJIU3UPOBAThH
MOJTyYCHHBIE PE3YJIbTATHI U JIEIaTh BBIBOJIBI.

BbisiBIIeHHMEe 3aBUCMMOCTH  MEXJY HCCIEIyeMbIMH BEIWYHMHAMH,
00BsICHEHUE MOIYUYEHHBIX Pe3yJIbTaToB U (OPMYIUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYUYHBIX HOHSITHi/JI, TGOpI/Iﬁ 1 3aKOHOB

YMeHue BIageTh CHUCTEMOW OHONOTUYECKUX 3HAHMN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAlOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(>Ku3HB, KJIE€TKA, TKaHb, OpPraH, OpraHu3M, BUJ, TOMYJISIHUS, SKOCUCTEMA,
ouorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuocuHTe3 Oenka, OWOMONMMMEPBI, JUCKPETHOCTh, CaMOpPETYISIKS,
CaMOBOCIIPOU3BE/ICHUE, HaCJIE/ICTBEHHOCTb, H3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouwojorudeckne Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHHTETa [I.
Opnux, .M. MeunnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa, sBosmonuoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUS ISBOJJIOLKUH, TCOPUA




antpororeHe3a Y. Jlapsuna; Teopus Ouoreouneno3a B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx H
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Hs MOTOMKOB IEPBOI'O MOKOJICHUS, PACIEIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacienoBaHus mpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKUX PSJOB B HACIEICTBEHHOU
n3MeHunBocti H.M. BaBunoBa; renHetmuyeckoro pasHoBecust JIxk.
Xapan u  B. BaiinGepra; 3apogsimeBoro cxozactsa K.  bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma lO. JIubuxa, sKoJIOrM4eckor nmupaMuibl 4HUCed,
O1OMAacChl U SGHEPTUH);

runote3bl (koanepsatHoit A.M. Omapuna, mepBuuHOro OyiboHa JIK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Yek)

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mpoueccaMm W ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aWMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAaCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; TallaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LUKJIOB OPTraHU3MOB; dTallaMl YMOPHUOHAIILHOTO PAa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U  (GaKTOpaMu Cpelbl OOUTaHMUS,
IpoLeccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOEHHUSI BUPYCOB, KIETOK MPOKAPUOT M DYKAPHUOT; OTHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B, YKOCHCTEM U
Oouoctepsl; CTPOCHHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHHI,
YKUBOTHBIX, Y€JIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIITIX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrNYECKHX




mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HHpOpMAIUM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, A3MOpHOreHe3a, NOCTAMOPHOHAIBLHOIO  pPa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUIyaJbHOTO Pa3BUTUsl OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HMPYIOLIETr0,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONaTPUYECKOr0 M CHUMIATPUUYECKOTrO
BUZ000pa30BaHusl; BIMSHUS JBHXKYIIUX CHJI SBOJIIOLMU HA TeHO(DOH]
MOMYJISIUK; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JYKapuoT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPIHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO3a, Meiio3a, OIUIOAOTBOPEHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
60pbOBI 32 CyLIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMS,
IPUCIIOCOOJICHHOCTH OPraHu3MOB K cCpele OOuUTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB M IMpEBpAIllEHUs] SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CHUCTEMATUYECKUX TPYIIL; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAaHMSA; EIWHCTBA YEJOBEYECKHX pac;
HE00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBMSI COCYIIECTBOBAHHUS MPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJIepKaHUs; WHTEPIPETUPOBATH ITHYECKUE ACIIEKTHI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao6aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

1.1

1.2

CoBpemeHHass OHWOJOTHS — KOMIUIEKCHAsE Hayka. bBHOJOrMYeckne HaykKd U
u3ydaemble MMH TpoOiembl. DyHIaMeHTalbHbIC, NPUKIATHBIE W ITOUCKOBBIC
HAyYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3HaueHue OwoiorMM B (OPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. [Ipodeccun, cBsizaHHbie ¢ Ouonorueidl. 3HadueHUEe OWOIIOTUU B
MPAKTUYECKOH JIEATEIBHOCTH 4YeJOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHC IIPUPOAbI

XKusble cuctembl Kak mpeaMer u3ydeHus ouosnoruu. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh U
YIOPSA0YCHHOCTh CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOU3BENICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHH3aIM >KUBBIX CHUCTEM: MOJEKYISPHBINA, KICTOYHBINA, TKAHEBBIMH,
OpraHUu3MEHHBIH, HOMYJISIITHOHHO-BUIOBOI, 9KOCHUCTEMHBIH
(buoreoneHoTHYeckmii), OmochepHbd. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHBIE TPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHHS

MaTepuun

1.3

2.1

Mertoabl Ouonornyeckoi Hayku. HaOmroneHue, u3MepeHHe, SKCIEPUMEHT,
cucreMarusanus, MeraaHanu3. [loHsTHe O 3aBUCUMOM M HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass rumnote3a. Ilonstue BBIOOpKM U €€ 1mocToBepHOCTh. Pa3zdbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX pPE3YJIbTaTOB.
IIpyunHBI HCKaKEHUS pe3yNbTAaTOB 3KcrepuMeHTa. [loHATHE CcTaTUCTHUYECKOTO

TECTa
Knerka kak Ononorudeckas cucrema

Krnerka — cTpykTypHO-(yHKIIMOHANBbHAS €AUHMIA XKUBOro. Mcropus OTKpBITHS
kinetku. Pabotel P. T'yka, A. JleBenryka. Knerounass teopus (T. IlIBanH, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUH.
MeTobl MOJIEKYJIIPHOM M KJIETOYHON OHMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anexkTpodopes, METOH MEYEHBIX aTOMOB, nuddepeHnaIbHOe

EeHTpU(YTUpOBaHKE, KYyJIbTUBHPOBAHNUE KIETOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

e€ poiib Kak pacTBOPHUTENS, peareHra, y4acThe B CTPYKTYpPUPOBAHUU KIIETKH,




TEIUIOperysaiuu. MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYEcKas pOJb.
Poib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepbl. benku. AMHUHOKUCIOTHBIH cOCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekyibl. [lepBuunas cTpykTypa Oenika, MenTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypamus.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonorunueckue GpyHKIu OSIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbI, OJIMTOCAXAPUABbl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3MKO-XUMUYECKHE CBOICTBA  yrjeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuasl. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccupukanus Iunmumos.
Tpurnuuepunsl, dochonunuasl, BOCKH, CcTepouabl. buonormdeckue (GyHKIUU
munuaoB. O0mre cBoicTBa OUONIOrHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupans. MecTtoHaxoxaeHue u ounonorudeckue ¢pynkiuu JJHK.
Bunet PHK. @yukunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyine ATO.
buonoruueckue pynkiun AT®. BoccTaHoBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kierke. CekBenuponanue JJHK.

CrtpykrypHass OHWOJOTHS: OWOXUMHUYECKHE W OHOPU3NICCKUE HCCIICTIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kieTok: sykapuoTHdeckass UM npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHNUS KIETKH.

Crpoenue mpokapuotuueckoil kinetku. Kierounass cteHka OakTepuil u apxei.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBaHHE SYKAPHMOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (ruazmanemMma). CTpyKTypa Iia3Matudeckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nud@y3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora HaTpuii-kaaneBoro
Hacoca. DHJOIMTO3: MUHOIUTO3, (haronuto3. Dk3ouuto3. Kietounas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurommazma. Iluto3omns. Ilutockener. JIBuxkeHuwe 1muTomina3mbl. OpraHouibl
KiIeTkd. OpHoMeMOpaHHbIE OpraHOMABl KIJIETKU: DHJOIUIa3MaTUdecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpOeHHE M (YHKIMU. B3aumocsszb
O0JIHOMEMOpaHHBIX OpPraHOUIOB KJIeTKH. CTpoeHue TIpaHyJspHOrO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTukyinyM. CekpeTopHas QyHKUUS
annaparta ['onpmxu. TpaHcmopT BelecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactuf. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKapuoT.  XJIOPOILJIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kinetku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJI0B KJIETKH. Pubocombl. MukpoduiaamMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounelii neHtp. CTpoeHHE U [BUXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LUTOIIAa3Mbl. LIeHTpHOIIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenKOBBI MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOXKEHHE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomaTnHa — THCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecrieyeHue KiIeTKU: InpeBpaiieHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Metabonu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA U MEXaHHM3M JICHUCTBUSL.
Kodepmentsl. OTinuns GpepMEHTOB OT HEOPraHUYECKUX KaTannu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEePMEHTATHUBHBIX
peaxiuii oT pa3nUYHbIX (PaKTOPOB.

[lepBuuHBIl CHHTE3 OpraHMYECKHX BellecTB B KieTke. Portocunte3. Poib
XJoporiacToB B mporecce (orocunTe3a. CBetoBas u TemMHOBas (asbl.
[IponyktuBHOCTh (hoTOCHHTE3a. BnusiHue paznuyHbBIX (PAKTOPOB HA CKOPOCTHh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMmocuHTe3. PaznooOpasue opraHn3MOB-XEMOCUHTETUKOB: HUTPUPHUIMPYIOIIHE
OakTepuu, XKeae300aKTepuu, cepoOaKTEepHH, BOAOPOAHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mmbl. Bumer Oposkenus. [IpomykTel OpokeHUs H UX
WCIIOJIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
stan. ['Mukonn3 — 6ECKUCIOPOAHOE paCHIeTNIEHUE TIIOKO3HI.

buonornueckoe OKHUCIEHHE, WIM KJIETOUYHOE JbIXaHue. Poiib MUTOXOHApUU B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huxmmaeckue peakiuu.

OxucnurensHoe dochopunupoanue. [Ipenmymecrtsa aspoOHoro mytu oOMeHa




BEIIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO cuHTe3a. Peannsanus HacnencTBeHHOM nHpopMmarmn. ['eneTrnuecKkuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpumHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpaHcnoptHbeix PHK B OuocuHTe3e Oenka.
VYcnoBust OumocunTe3a Oenka. KonmupoBanue amuHOKHCHOT. Pomb pubGocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTHBHOCTH F€HOB y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauuss oOMEHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycesl — HekierouHsle (OpMBI KU3HH U OONMUraTHble mapasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pacteHuid. CIINJ], COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii nwmkn, ero mnepuonbl W perymsaius. HWarepdaza u MHUTO3.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B uMHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecunreTrnueckuil  (HOCTMUTOTHYECKH), CHUHTETHYECKUH U
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOIbl HHTEP(Da3bI.

Marpuunsiii cunre3 JHK — permukanusa. Ilpuanunsr perumkanun  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBAaTUBHBIA CHHTE3, AaHTUIIAPAJUICIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rarion b Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenne xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASINUE B HUX ITPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsmus mutoTndeckoro nukia kiaeTku. [lporpammupyemas kietouHasi rudens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

OpraHI/I3M Kak OMOJIOrHuecKas CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl pPa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
mosoBoe. Buabl  O6ecmioioro  pa3MHOXKEHHUS: TMOYKOBAaHWE,  CHOPYIISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuHosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoMm B Menio3e. Kpoccunrosep. buonorndeckuii cmMbica Meo3a
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1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MecTo B JKU3HEHHOM IUKJIE OPraHU3MOB.
[Ipen3aponpiieBoe paszButHve. ['amMeroreHes y >KMBOTHBIX. [l0J0BBIE JKeNe3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crtpoenne moJjoBbIX KiIeTOK. OIIOIOTBOpEHHE U AMOPHUOHATIBLHOE pPa3BUTHUE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu sMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpysislus). 3akiaaka
OpraHoOB W TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIHMSHUE 4YacTed
pasBUBAlOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akiaaka IJIaHa
CTPOEHMS >KMBOTHOIO KaK pE3yJbTaT HEPApXUUYECKUX B3aUMOJCHCTBUN TI'€HOB.
Bnusaue Ha »MOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pazBurtue xuBoTHBIX. [locTaMOpnonanbublil nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECrO3BOHOYHBIX W TMO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3Hauy€HUE MPAMOrO M HENPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoze. Tumbl pocta KUBOTHBIX. (DAKTOPHI perylsiliuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPHUOHAIBHOIO pa3BUTHUS Y
KUBOTHBIX U 4esioBeka. [lepuopl oHTOreHe3a yenoBeka.

Pasmuoxxenune wu pasButue pacrenuwii. ['ametodutr m cmnopodur. Meitio3 B
KU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHume CcIop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIUI0IOTBOPEHKE Y IIBETKOBBIX pacTeHHi. OO6pazoBaHue 1

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjiannuu OHTOICHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHEIE
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL I OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHI\/’I u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMO3uroTa, rerepo3urora, 4YuUcCTas JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH.
OcHoBHbBIE MCTOJBbI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II\/'I, L[I/ITOJ'IOI‘I/I‘-ICCKI/II\/'I,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH eInHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyieHuss MNpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelrBaHus. [ umores3a 4MCcTOTH ramer.

AHanuzupyrolee ckpemuBaHue. [IpomMeXyTOUHBIM XapakTep Hacl€OBAHHUS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHensi — 3aKOH HE3aBHCHUMOI'O

HaCcJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJe0BaHUE TI'€HOB, HAPYIICHHE CLEIUICHUS MEXAy IeHamMu. XPOMOCOMHAas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENEeHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpu3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXXECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAJJIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onucrtas. [lonumepus
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BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
Npu3HaKkoB. KayecTBEHHbIE M KOJUYECTBEHHbIC MpPU3HAKU. BUIbl M3MEHUYMBOCTU:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psijt
u BapuanmonHas kpuBas (B. HMoranncen). CBoiicTBa MOIU(PHKAITMOHHON
W3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASL.

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOM TIpOIleCC — OCHOBA
KOMOHMHATUBHOI M3MEHYUBOCTU. PO KOMOMHATHBHON M3MEHYHMBOCTH B CO3JAaHUU
TeHETUYECKOr0 pa3HooOpas3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M WHIYLMPOBAaHHbIE MYyTAalWU. SIepHbIE M IUTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaliy. [[pruuuHbl BOSHUKHOBEHUST MYTaITHA.
MytareHbl ¥ WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacleAcTBeHHON n3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI N3MCHYHMBOCTHb U HACJICIACTBCHHOCTD

Kapuotun wenoseka. MexayHapoaHas MNOporpaMMa HCCIEIOBAaHUS TIE€HOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKH  YEJOBEKAa: TIE€HEAJOTMYECKUH,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETUYECKHI. CoBpeMeHHOE omnpeaeseHue TCHOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[M1P-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPEIPACTIOIOKEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW TEHETUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIETKU
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JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBmiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PACTECHHH.
Posp ceneximu B CO31aHMM COPTOB pacTeHUM M MOpoA *KUBOTHBIX. CopT, mopoza,
IITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEICTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYAIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
pou3BoauTeNiel Mo noroMcTBy. OTOOpP MO TE€HOTUIY C HOMOILBIO OLEHKHU
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMouIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHOM pa0boThl. PannaimoHHbIH 1
XMMHUYECKMH MyTareHe3 KaK HWCTOYHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHHME T€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust HCXOAHOT0 MaTepraia Jilsl CeeKIIHH.
[lonyuenne mnomumuounoB. BuyrpuBuooBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHT.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuansanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHnus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBBIE KYJIbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKa. TpaAuluOHHAas  OHMOTEXHOJIOTHS:
xjie0oneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTH MHUKPOOHOIOTHYECKUX TEXHOJOTHIA.
[IpousBoncTBO  Oenka,  aMHUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBEHHOE
OILUIONOTBOpPEHUE. PEKOHCTPYKIMA SHIEKICTOK M KIOHUPOBAaHUE >KMBOTHBIX.
Merton TpaHCIUIaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTukeHus W MEpCeKTHUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHHu4€CKOro Mmupa

buonornueckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOYHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
IIPOTHUCTHI. KononnanpHbie OpraHHu3MBlI. HBI/I)KGHI/Ie OIHOKJICTOYHBIX OPraHU3MOB!
amMEOOouAHOE, KT'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OPTaHHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel
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MHorokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1uenoe. TkaHum pacteHuid. TuIBl PacTUTENbHBIX TKaHEM:
oOpaszoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHud. @YHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HME MHOTOKJIETOYHBIX PACTECHUM: TPOIIU3MBI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [Ipixanue pacrenuid. Auddys3us razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Bbpimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHui. Kyrukyna. CpenctBa MacCUBHOM M XUMHUYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxumocTs M peryisiuus y opraHu3mMoB. Pa3gpakuMocTb W peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrbIe BeliecTBa U UX 3HAYCHUE

MHoOrokieTouHsle  XKMBOTHbIE.  B3auMOCBS3b  4acTe€il  MHOTOKJIETOYHOI'O
opraHnusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U 4Ye€IOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTEIUalbHas, COCIWHUTEIbHAsA, MBbIIICUYHAs, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKUMH U pacHoONOKEHUsT TKaHEW B OpraHax

JKHUBOTHBIX U YCJIOBCKA

Opransl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHYTpeHHHH ckeneT. CTpOEHHE W THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX KMBOTHBIX. IluTanue sxmBoTHBIX. IIuTanme
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JNETKUX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHas cUCTeMa 4eloBeKa. MeXaHu3M
BEHTWISIIMM JIETKUX Yy NOTUIl W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcnopT BemecTB y XHMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  IIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpamieHusl. OJBOJIOIMOHHBIE  YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BbleneHue y opraHu3zMoB. Beiienenue y
XKUBOTHBIX. CoKpaTuTEnbHbIe Bakyosn. Opransl BbaeneHus. CBsA3b MOJIOCTH Tela
C KPOBEHOCHOW M BBIJICIUTEIbHOW CUCTEMAMH. BblaeneHue y IO3BOHOYHBIX
KUBOTHBIX. 3allliTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. I[lokpoBI u uX

MIPOU3BOTHBIE.
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PaznpaxxuMocCTh M peryssius y OpraHu3MoB. Pa3ipa)kuMocTh y 0JTHOKJICTOYHBIX
opranu3MoB. Takcuchl. PazapaXMMOCTh W pEerynsiuus y MHOTOKJIETOYHBIX
pactenuii. PocToBble BellecTBa U UX 3HaYCHHE.

HepBHas cucrema u pediexTopHasi peryssius Yy MHOTOKJIETOUHBIX KHBOTHBIX.
HepBhas cuctema u €€ otaensl. DBONIOLUOHHOE YCIOKHEHUE CTPOEHUS] HEPBHOM
CHCTEMBI y KHUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMMm s 3GHEKTUBHON (HYHKIIMOHATLHOMN
aHHOTallMd  TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHusMm 4enoBeKa U €ro 310pOBbE

Opransl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yenioBeKa. JKene3bl SJHAOKPUHHON CUCTEMBI U MX TOPMOHBI. [[eficTBME TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycioBHbIE U YCIOBHBIC PEIICKCHI

5.2
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3amuTa opraHuzMa ot Oosie3Hel. MIMMmyHHas cuctema yenoBeka. KieTounslii u
TYMOPaJIbHBIA MMMYHHTET. BpOXXAEHHBIA, NPHOOPETEHHBIH crennu(uIecKuii
umMmyHuTeT. Teopuss  KIOHaJIbHO-CeleKTUBHOro uMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb

BPOKJIEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€eBaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

54

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa denmoBeka. JlpiIxarenmpHas TOBEPXHOCTb. Perynmsamus  IbIXxaHusl.

JIpIxareabHbIe 00BEMBI

5.5
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HI/IIIIeBapI/ITCJ'IBHaﬂ CHUCTEMaA 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJIICTOYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBoiaHble. Oprasbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanre HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpazoBaHuEe MOYH Yy YETIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI U HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTE!

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emMie

6.1

OpomtorimonHas  Teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIIbHOCTb 4. Z[apBI/IHa.




JiBmkymue cuiibel 3Boitonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cunternyeckor teopuu sBomronuu (CTD). HelitpanpHas Teopus
sBomtoru. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrHs. 3HAYCHHUE BOIOIMOHHON

TeOopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimust kak ayeMeHTapHas eauHuia 5BoyiolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (PaKTOpPHl (ABIKYIIME CHJIBI) SBONIONUH. MyTallMOHHBII
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANPaBIIEHHbIE HW3MEHEHUs 4YacToT ajuleNiell B momymauusx. Oddekt
OCHOBATEJIA. Murparuu. W3onsmus TOTTYJISILIAMNA: reorpaduueckas
(mpocTpaHcTBeHHas ), Orooruueckast (penpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBimsgoomuid  ¢dakrop dBomouud.  Dopmbl
€CTECTBEHHOTO  O0TOOpa:  JBIDKYIIUH, CTaOWIM3UPYIOIIUN, pa3pbIBAIOLIUI
(mu3pynTuBHbI). [TonoBoit 0TOOP.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE  TpUCIIOCOONIGHUNH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [lpuMepsl npucnocobneHuil y opranu3MoB. OTHOCUTEIBHOCTh
MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykrypa. BupmooOpasoBanue Kak —pe3ynbTaT
MUKposBotolu. M3omsamus — xirodeBoil dakrop BumooOpazoBanus. Ilytu u
CHIOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUIECKOoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansays). JJIMTenbHOCTh 3BOTIOUOHHBIX TPOLIECCOB.

MexaHu3mbl HOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMONOrMM B pa3paboTKe HAY4YHBIX METOJOB COXpaHEHHUs
OropazHooOpazusi. MUKpPOIBOMIONMS U KOIBOJIOIMS TApPa3uTOB U HX XO35EB.
Mexanusmsl pOpMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHObBI

C HeH

6.3

Metoapl M3ydeHUsT MaKpOAIBOJIOIUHU. [lalieoHTONIOrMYeCKue METOMBI M3YyUCHHS
sBoonnu. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSABI OPTaHU3MOB.
buoreorpaduyeckue Meroapl u3yueHus sBomorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne odaactu 3emn. Buasl-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOI‘I/I‘{CCKI/Ie MCTOAbl H3YUCHUA
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IBONIIONMU. | €HEeTHYeCKHe MEXaHU3MbI JBOJIOLMU OHTOTEHE3a U TOSBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | 'OMOJIOTMYHBIE W  AQHAJOTUYHBIC  OPTaHBI.
Pynmumentapaple  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TCHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHEe  METOJbl  M3YYCHHUS  DBOJIOIHH.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U DBOJIOIHS TCHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBWia) ABOIMONUHA. HeoOpaTHMOCTh HBOJIOIUH.

AnanrtuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumoTe3sl MNpPOUCXOXKICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JloHay4Hble IPEACTAaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEP)KEHUE ONbITAMHU
®. Penu, JI. Cnamwmannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBostouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMSL. XHMHUYEcKash DBOJIONUA. AOHMOTeHHBI CHHTE3 OpraHMYeCcKHX
BetlecTB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosmMepoB U3 MoHoMepoB. KoanepBarnas runoresa A.M. OnapuHa, rumoresa
nepsuuHoro OynboHa JIk. XonneitHa, reHetuueckas runore3a [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meronapl e€ uayudeHus. Vckonmaemble OpraHM4ecKHe OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl oprannueckoil sBomonuu. [losBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBOJIONUA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEepPBbIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl 1 3yKapHOTBHI.

[TpoucxoxaeHue 3ykapuoT (CUMOHMOTeHe3). DBOIIOLMOHHOE IPOUCXOXKICHHE
BUpYycoB. IIponcxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHU. OCHOBHBIE apoMOp(O3bI
pactenuid. Bbixox pacrenuit Ha cymry. IlosBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHne MMM cymd. CemeHHble pacTeHus. [IponcXoxkaeHHEe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bI
KHUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe XKUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS TTO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxxaeHrne MIEKONMUTAIOMUX U
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ntun. [lpuamun xmodeBoro apomopdo3a. OcBoeHue OECHO3BOHOYHBIMU H
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuoAaM: apxeul, mpoTepo30u, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepPUCTHKAa KIUMAaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTEPHBIX OPTraHU3MOB. YTIe00pa30BaHHE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHl mpoiuuioro. [Ipuyunbl u
CIIEJICTBUSI MAcCOBBIX BhIMHpaHU. COBPEMEHHBII 3KOJIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Meronsl aHTpononorud. (CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH YeoBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE MOJIOKEHUE YEeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3M0JIOr0-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka oT KUBOTHBIX. [IpsAMOX0XKIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTUYECKHE, COIHMAIbHEIC.
CooTHoleHrne ONOIOTUIECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIuM AHTPOIOTre€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIIOJIEH.
YenoBek  yMenblid, TEpBbIE  H3TOTOBJIEHUSA oOpyaud Tpyna. UYenosek
MPSIMOXOJIAIIMNA U TEPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. Yemosek
reienb0eprckuii — oOIUi NpPeJoK HEeaHIEePTATbCKOro YeslOBeKa W YesloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a IpenenamMu AQpuki.

DOBONIOIUS COBPEMEHHOI'O ueloBeKa. EcTecTBeHHbI OTOOp B HOMYJIALHUAX
yenoBeka. MyTanMoHHbI nporiecc U noaumopdusm. [lomynsnnoHHbIE BOJHBI,
apeiid reHoB, MUrpanus U «3QQHEKT OCHOBATENA» B MOMYJISALHUIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickasi), aBCTpaJlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHuKaHCKas). BpeMst U IyTH pacceleHHs 4elloBeKa IO IUIaHETE.
EnunctBo  dyenoBeueckux pac. HayuHas  HecCOCTOSITENBHOCTH  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K pa3HbIM YCJIOBHSM OKpYXKaroIled Ccpeabl.
Bnusiaue reorpaduyeckoit cpensl M Apeiipa TeHOB Ha MOP(OJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIO0BCKa

OKOCUCTEMBI U MMpUucymue MM 3aKOHOMECPHOCTHU
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Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMH.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTBHI B IKOJIOTHU:
NpUPOAHbIE U JiabopaTopHble. MoOJENIUpPOBaHHE B JKOJOTUHA. MOHUTOPHUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH uX JAedcrBus. Knaccudukanms
9KOJIOTUYECKUX  (PAKTOpOB: albmoTHyeckue, OUOTUYECKHE, aAHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JCHCTBHS 3KojJorudeckux ¢akropos. [IpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBET Kak sKojornyeckuii axrop. JleicTBue pasHbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJIOTUYECKUE TIPYIMIIbI
pacTeHMil M JKUBOTHBIX MO OTHOUIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoausm.

Temnmepatypa kak okojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojorndeckuit ¢akrtop. [Ipucnocobnmenus pacreHMH K
noJIepKanuio BoxHoro Oamanca. Kimaccudukarmust pacTeHUil 1O OTHOIICHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, I1OYBEHHas,
ryOMHHAs  NOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell OOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmsl. BHenHue u BHyTpeHHUE pUTMbL. CyTOUHBIE U TOJIUYHBIE
putMbl. [IprcrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennole Gopmbl opranusmoB. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HEHHbIE
(GopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPAaBBI,
oJHOJIeTHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: IMJIPOOMOHTHI, TEOOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHS,
XHUIIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPaAHTCTBO, HaXJEOHUUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN [UIsl CYIIECTBOBAHUS OPraHU3MOB B Cpele

oOWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'ISIHI/IH Kak Ouojorudeckas

cucremMa. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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O6uoJIOTMU BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI TMOMYJISIIHMA.
OcHOBHbBIE MOKa3aTeJM MOMYJALHMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IOMYJISLUH.
JluHaMuKa nOmymsuuu U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOIYJISLUH.
MognenupoBanue IOUHAMMKU —nomymsinvu.  KpuBele  pocTa  4YHMCICHHOCTH
nonymnsiuyu. Kpuble BbDKMBaHMs. Peryssius 4uCIEHHOCTH HOMYJSILMNI: POJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpaTeruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKosormueckol Hume Buaa. MectooOuTaHue. MHoromepHas
Mozenb dkonorndeckod Humm Jx.M. XatunHcoHa. PasMepsl 3Kog0rm4eckon
Huuu. [loTeHnnanbHas ¥ peaqn30BaHHas HULIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMd  >KUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buorneno3 u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuoOIleHO3e. JKOocHCTeMa Kak OTkpbiTas cucrema (A.lx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHCTEME: MPOMYIECHTHI,
KOHCYMEHTHI, peayueHThl. Tpodudeckue ypoBHU. Tpodudeckue Henu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M Wbl B sKocucTemax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomacca W TpOayKIUsA. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsle 3aKkOHOMEpPHBIE CMEHBI COOOIIeCTB — cyKieccuu. [lepBuuHbie U
BTOPUYHBIC CYKIIECCUM W WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3JACHCTBHS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOMOT€HHBIMU U TPUPOTHBIMH YKOCHCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTponU3aIus TOpoACKoi (ayHbl. buonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHuU3MOB, TMOMYJSIIUA W OSKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX W

AHTPONIOT€HHBIX BO3ICUCTBUN

buochepa — oOmemnnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6mactu
6uocdeps! u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rnobanpHOM  dKocucTeMbl.  J/luHammuueckoe — paBHOBecue B Ouocdepe.
KpyroBopotsl BemiectB M OHOr€OXMMHUYECKHE LMKl (yryiepoja, a3oTa).
PurmuuHOCTS siBNICHMIT B Onocdepe.

3onanbHOCTh OMoOcheprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIE Jleca, CMEUIaHHbIE M IIMPOKOJHCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHE Jieca, BBICOKOTOphi. Kimmar, pacTUTenbHBIA U
KUBOTHBI MUp OMOMOB CYIIIH.

Crpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OI[CHKA MX PECYpPCHOIO IMOTEHIHMAIa U
o6uochepHbIx QyHKIUN

DKOJIOTHYECKHe KPU3UChl U X MpHUMHBL. BosnelicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoaHbIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENbHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOrO MUpa. OCHOBHBIC NMPHUHIMITEI OXPAHBI TPUPOIBL.
Kpacubie xaurun. Ocobo oxpansiembie npupoansie tepputopun (OOIIT).
Boranmnueckue cazpl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOe  MPHPOJOIONB30BAaHME W COXpPaHEHHWE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

*  buonorus. buonornueckue cucremsl u npoueccol; 10 knacc.
yrayonenHoe ooyuenue TepemoB A.B., [letpocoa P.A. O6miectBo ¢
OrpaHr4eHHON 0TBETCTBEHHOCTHIO « MOl MHEMO3MNHA»

e  buomnorus. buonornueckue cuctemsl v npoueccsr; 11 kace.
yriayonenHoe ooyuenue TepemoB A.B., IletpocoBa P.A. O6mecTBo ¢

OrpaHn4eHHON 0TBETCTBEHHOCTHIO « IOl MHEMO3NHA»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

1. Araconona, 1. b. buonorus. 10—-11 knaccel : padoyast mporpamMma K JHHUH
YMK B. U. Cuornazosa : metogudeckoe nocooue / M. b. Aradounosa, B. 1.
CuBornazoB. — M. : lIpoda, 2022.

2. Anekcannposa, B. I1. buonorus. luarnoctuueckue padbotel. 5—10 kaaccsr :
nocooue ais yuurens / B. I1. Anexcannposa, M. A. Ilonos. — M. : BAKO,
2023.

3. bunny, I'. JI. buonorus. [1onaHeli Kypc : COpaBOYHO-METOMYECKOE
nocobue st yuutens : B 2 T./ I'. JI. bunny. — M. : Mup u oOpa3oBanue,
2023. —T. 1 : OGuras 6uoorus.

4. lembsiakoB, E. H. buonorus. 10—11 kmaccer. COOpHUK 3a1a4 U
yHOpaxxHeHUH : yriayOnEHHbIN ypoBeHb : MeToandeckoe nocobue / E. H.

HembsinkoB, A. H. Co6ones. — M. : [Ipocsemenue, 2025.



5. Koznosa, T. A. Metoauka oOyuenust 6uonorun. 10—11 kmaccot

(yrmyOnéHHbIl ypoBeHb) : MeToanyeckue pekomenganuu / T. A. KoznoBa. —
M. : Pycckoe cioBo, 2023.

6. ITaceunuk, B. B. buomorus. 10 knacc : Mmetoguueckoe nocooue k YMK
«JIuams xu3HY (yriryonéHuslil yposens) / B. B. [laceunuk. — M. :
[Ipocsemenue, 2024.

7. CymatoxuH, C. B. [Toypounsie pa3padotku no ouonoruu. 10—11 kiaccst.
VYriyonénnslii ypoBeHsb : mocodue st yuutens / C. B. Cymatoxun. — M. :
Ok3amen, 2023.

8. Tepemos, A. B. buonorus. 10—-11 kiaccsl : mOypoYHO-TEMATUYECKOE
TaHupoBaHue (yriayOaEHHBIN ypOBEHB) : MeToAMUECcKoe mocoodue / A. B.
Tepemos, P. A. IlerpocoBa. — M. : MHemo3uHa, 2022.

9. lllymnusrit, B. K. Ilpaktukym no ouonoruu. 10—11 kiaccsl : yriryOn€HHbIN
YpOBEHb : yueOHO-MeToanueckoe nocodue / moa pea. B. K. Illymnoro, I'. M.

Jemvimia. — M. : [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

bubmoreka [{OK : 6uonorus, 10—11 kmaccel : yriy0ieHHbIN YPOBEHb . —
URL: https://m.edsoo.ru/7f41cc74

O6mako 3Hanu : 6uonorus, 10—11 kmaccel : yriryOJIeHHBINH YPOBEHD . —

URL: https://oblakoznaniy.ru



AnanTuBHBIN KoMIUIeKC o omostornd : 10 ximace ; 11 kmacc . — Bxoaurt B
coctaB bubmmorexu [JOK. — URL: https://m.edsoo.ru

OTtkpeiThit 6aHK 3ananuii EI'D : 6uonorus / ®enepanbHblil MHCTUTYT
negarorudeckux uamepenuit (OGUIN). — URL: http://www.fipi.ru

Caiit Imutpus 'ymuna «Peury EI'D» : 6uonorus . — URL: https://bio-
ege.sdamgia.ru

Ctege.info : 6uonorus EI'D 2026 . — URL: https://ctege.info/ege-

2026/biologiya-ege-2026-vse-dlya-podgotovki.htm
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