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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoOrus» U OCHOBHBIX MOJIOKEHUN (henepanbHOi paboueill mporpamMmbl
BOCTIUTAHHUS.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYyYHBIE MPEAMETHIY.
Cormacao monoxenusiMm OPI'OC COO mnpoduiibHBIe y4eOHBIC TNpPEIMEThI, H3y4aceMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpelHUM MpodecCHOHAIbHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENIFHBIX W PA3BHBAIOIINX 33]ad, CBSI3aHHBIX C MpodopHueHTanuein
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOH 00JacTH HAaydHOTO 3HAHMA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHre O IEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «buonorus» Ha yriyOneHHOM ypOBHE, OTPEIEIsieT 00s3aTeIbHOE
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBsI3€H, JIOTHKH Y4eOHOro mporiecca,
BO3PACTHBIX OCOOCHHOCTEH 0OydJarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTI
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy [pOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCHEAyoIllee  Pa3BUTHE
OMOJIOTUYECKUX 3HAaHWHA, OpPHUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTHIECKOTO MBIIUICHUS, TPEJCTaBICHUN O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIHTaHHE OEpEeKHOTO OTHOILIEHHUS K OKpYXKarolled MpUpogHOW cpere. B mporpamme 1mo
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH y4eOHOTo mpenMera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO k mIaHUpyeMBbIM JHUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pe3yapTaTaM oO0yueHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOMN
JESTENIbHOCTH OOYYaloIIUXCsl MO0 OCBOCHHUIO COJEp)KAaHUS OMOJIOTHYECKOro 00pa3oBaHUSA Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebnblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBepIIaCT
Ouonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH HA paCIIMPEHUE W YriyOJIeHne 3HaHUH
oOydJaromuxcsi O JKUBOM TMPHUPOJE, OCHOBAX MOIEKYJSIPHOM W KIETOYHOW OHUONOTHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

N3zyuenne yueOHoro mpeamera «bruomorus» Ha yriayOJlieHHOM YpOBHE OpHEHTHPOBAHO Ha
HOJATrOTOBKY OOYyYaroIuXcs K TMOCIEAYIOIIEMY MOJIY4YEeHHIO OHOJIOrHYecKoro oOpa3oBaHus B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUS
COCTaBIISIET CUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHHUH OOYUJarOIIUMUCS
COOTBETCTBYIOIIIMX CHCTEMATHYECKUX pa3JesioB OHMOJOTHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaAHUS MOTY4YarOT pa3BUTHE. Tak, pacIIUPEHbI U YTIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0LIMX 3aKOHOMEPHOCTSIX JKU3HM, JOMOJHUTENbHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJIB30BaTh KAK OPUEHTHPHI IS
nocieayomero Beidopa mnpodeccun. BozMokHa Takke MHTErparisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOTYICHHBIMU 00YUJaIOMIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIC JIJIsl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluH,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emile, COXpaHEHHUS OHOJOTMYEecKOro pazHooOpaszus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJIOTHH M CHUHTETHYECKON
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydaroummxcs MO OOTaHWKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTMYECKUX TEOpUM U 3aKOHOB, HJEW, NPUHIIMIIOB W TPaBUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTHXKEHHUSX, COBPEMEHHBIX MCCIEIOBAaHUSAX B OWOJIOTHU, MPHUKJIAJAHBIX ACHEKTaxX
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OHOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM HHOMN
obsacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyO€kKHBIX YUEHBIX B pEIICHUE BXKHEHIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

[lenp u3yueHus yuebHoro npenmera «buosjorus» Ha yriayOn€HHOM ypoOBHE — OBIa/ICHUE
00y4JaloIMMHUCS 3HAHUSAMU O CTPYKTYpPHO-(YHKIIMOHAIBHOM OpraHU3allid >KUBBIX CHCTEM
pa3HOTro paHra U NPHUOOPETEeHUE YMEHUN MCIIOIB30BaTh TH 3HAHUS B (POPMUPOBAHUU MHTEPECA
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY y4eOHOr0 3aBeIeHuUs sl IPOAOHKEHUS OMOJIOTHYECKOT0o 00pa3oBaHUsl.

JlocTuxkenne 1enu u3ydeHus ydeOHoro npeamera «buoiorus» Ha yrnyOn€HHOM ypoBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYIH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYyYaromMXCsi ¢  METOAaMH  TIO3HAaHWUS  JKMBOW  MPUPOIBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISpHOU U KIETOYHOM OuoJioruw,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIUU, OMOTEXHOJOTUH U CUHTETUYECKON
OMONOTUH, TAJICOHTOJOTHH, OJKOJOTHH);, METOJaMH  CaMOCTOSITEIbBHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
HCIIOJIb30BaTh OMOIOTUYECKYI0 MHPOPMAITUIO; TIOIH30BATHCS OMOIOTUYECKOM TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COILHAIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH NpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIBPHOCTH 10 OTHOUIEHHUIO K OKpPYXaloled MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOTCHHOTO XapaKTepa; XapaKTepHU30BaTb COBPEMEHHbIE HAyuyHble OTKpPBITHS B 00JacTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJ0JIOTHEH OMOJIOrHYeCcKOro HCCIeIOBaHUsl, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pelmeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIHTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHHSIM; (OPMHUPOBAHUE OSKOJOTUYECKOW, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobmroneHne TMpaBWUJl TOBEJCHUS B IIPUPOJIE, OXPaHbl BHJIOB, SKOCHUCTEM, OHOCGhEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX IPUPOIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa3oBaTeNbHONW  TPAaCKTOPHH, CIIOCOOCTBYIOUICH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOOITIPEICIEHNI0, B COOTBETCTBUM C HWHAWBUAYAIBHBIMH HHTEpecaMH M TMOTPEOHOCTIMU
pEeruoHa.

OO01iee ymMclIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJIOTMM Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 uaca: B 10 wmacce — 102 ugaca (3 yaca B
Hezeno), B 11 kimacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB U CpPeACTB OOydeHus OHMOJIOTUU
OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBUEM IpU O0y4YeHUH OMOJIOTUM Ha YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE J1aOOpaTOPHBIX U TMpakTHueckux pabdor. Takke ywacTtue oOydaromuxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEZIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNIeNIAeTCsl YYHUTEJEM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECypCcoB H
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIIECJIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas uictopusi pa3BUTHsS OMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHaameHTandbHbIC, MPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccuun, cBsizaHHbie ¢ Owosorueil. 3HadyeHWe OWONOTHH B MPAKTUYCCKOU
JIEATEIbHOCTH YEJIOBEKA: MEJIULIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Japsun, Y. I'apseid, I
Meunnens, B. WM. Bepnanckuii, M. II. IlaBnos, M. M. Meunuko, H. W. BaBuios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsI3b OMOJIOTUH C JPYTUMH HaykamMu», «CrucreMa OMOJOTHYECKHIX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHusi Onomaoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, IUCKPETHOCTh M LEIOCTHOCTb, CIIOXHOCTh U YHNOPSAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, CaMOOpPTaHU3AIUs, CaMOBOCIPOU3BEIACHUE, Pa3APAKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

VpoBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIA, TKaHEBBIN,
OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUI0BO, DKOCHUCTEMHBIHN (6MOTEOIIEHOTUYECKHI),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak hopma cymiecTBoBaHUS Matepuu. Hayku, uzydaromiye KHBble CUCTEMBI HA Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. Meroabl Ouonormdeckod Hayku. HaOmrogeHue, u3mepeHue,
AOKCIEPUMEHT, CHCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHMOU
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ JO0CTOBepHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1leHKa
JIOCTOBEPHOCTH TIOJYYECHHBIX PE3yNbTaToOB. [IpUUMHBI MCKAKEHUS PE3YJIbTAaTOB AKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuiet U cxembl: «OCHOBHBIE MPU3HAKU JKU3HH», «DBHOIOTHYECKHUE CHCTEMBD»,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMH KUBOHM MPUPOIB», «CTpOEeHNE )KUBOTHON
KiIeTkn», «TkKaHWM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpraHU3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUIECHUS KUBOU MPUPOIBD».

O6opynoBanue: 1abopatopHoe 000pyIOBaHUE TSl IPOBEACHUS HAOMIOACHUN, N3MEPEHHUIA,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmonap30BaHWE Pa3TUYHBIX METOJOB MPU H3YUYCHHH KHUBBIX
CHUCTEM).

Tema 3. buojorusi KjieTrkun



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, METOJ] MEUYEHbIX AaToMOB, AudQepeHunanbHoe  LEeHTPUPYTUpOBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydeHWe METOJOB KJIETOYHOH Omonormm (Xxpomartorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHThI. Bona u e€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHMM KJIETKH, TEIUIOPETYIIALUH.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEJKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoioB. buonornuyeckue ¢yHKuuu
YTJIEBOJIOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Buner PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (QYHKIUHM B KJIeTKe. /[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorus: OMOXUMHUYECKHE U OMO(pU3MUYECKHE HCCIEIOBAHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM IIPHUPOIE»,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmuer u cxembl: «llepuoguyeckass Tabauna XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMu4eckas mocyzia u 000opy10oBaHUE.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass M INpokapuoTuyeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKAPpUOTHUECKOM KieTkh. KieTouHas crTeHka OakTepwii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomynmponunaemocts memOpansl. Pabota
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Mutomnazma. L{uto3ons. Llutockener. JBmwkeHue uutoriazMbel. OpraHOUIBI KIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), anmapat ['ombmxu,
JM30COMBI, UX CTpOeHHE W (QYHKIUH. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [Inmagkuit  (arpanHynsipHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onsmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyonu pactutensHbIX kieTok. Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpUHA U 1uiacTuj. [lepBUuHBIE, BTOPUYHBIE W CIIOXKHBIC TUIACTHJIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl  BBICHIUX
pacTeHUN.

Hemem0Opannbie opranousl kietku CtpoeHne M QyHKIUUM HEMEMOpPAaHHBIX OpPraHOMIOB
KieTku. PubGocomsl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8ble
Mukpogpunamenmsoi. MBpIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KIEmOK.
MuxkpotpyOouku. Kinetounsiii unentp. CrTpoeHue | JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBILIIKH, UX CTPOEHHE U (DYHKIHH.
Snepubliii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMmMaThHa — TUCTOHBIL. J{uHamuka s0epHou
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsle  BkiroueHus. CpaBHHMTENbHAas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKn», «CTpOeHHE pacTUTENbHON KIeTKW», «CTpOeHHEe MUTOXOHIAPUWY, «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3Moin3a U JCIIIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BellecTB M NPeBpallleHNe JHEPTUH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIK H  TeTepoTpoHBIA. YyacTHe Kuciopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. DepMeHTh, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentbl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeIleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmepuii. Ceemocobuparowue nuemenmvl U NUSMEHMbl
peakyuonno2o yeumpa. Ponp xmopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OaxTepuu, )Kene300aKkTepuu, cepoOaKTepHH, BOJOPOHbIE OaKkTepun. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronoruueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUH B Mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiimpoBaHHE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomounou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (EpMEHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladbopaTtopnasi pab6ora «lV3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOILIECCOB OPOKECHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUIEMEHTAPHOCTbD,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [mmoresa omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexanuzmvl dSKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 00cmasKu 1eKapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Matepdaza u muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepgase. Iloaroroska kietku k nenenuto. Ilpecunrernueckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
uHTEp(PA3HI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIETbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. J(MIJIOWIHBIM U TarjIoOWIHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a WM MPOUCXOJALIME B HUX MPOLECCH. THUIIbI
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIM LUK KIETKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Permmukanus JJTHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuUT03 B KieTKax KOpelika
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas padora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOCHUS U KU3HEACATEIHPHOCTU OJHOKJIETOYHBIX OpPraHu3MOB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBarenbHas, IOKPOBHas,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENbHAsA, MbllleuHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (PYHKIUNA U PacHoONIOKEHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMbI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHUI ckeneT. CTpoeHHe U TUIIbl COeAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranusmoB. [lormomienre BOJbI, YIIECKUCIOTO Ta3a U MUHEPAIBHBIX BEIICCTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[luraHre MO3BOHOYHBIX MXUBOTHBIX. OTAENbI MUILEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe u JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa. OJBOJIOIIMOHHOE YCJIOKHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIALNH JIETKUX Y TITUIl U MJIICKONMUTAIOMUX. Perymsiust apixanus. [{prxaTenpbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. T[paHCHOPTHBIE CHUCTEMBbI pacTeHuiM. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHus.  OBOJIIOLIMOHHBIE  YCIO)KHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHoB BblesieHUs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpelncrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema uyesnoBeka. KIeTOUHBIHW M TyMOpajdbHBIH HMMMYHHUTET.
Bpoxnéunuslii u  mpuOOpeTéHHBI  crenuuueckuii UMMYHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

Pa3apaxxuMocTe M perynsuus y OpraHu3moB. Pa3ipaxuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HauEHUE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBI Yy JKMBOTHBIX. OTJEmbl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOW CHCTEMBI M KX TOPMOHBI. JlecTBHE TOpPMOHOB. B3aMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBbIX», «TKaHM pacTeHUiD,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MbleyHas cuctemay,
«BeiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MBIIb», «MMyHUTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE 0K/I€BOrO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOIHTAOIIUX),
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI pa3HBIX OTMETOB, BIAXXHBIC TTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUH OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepmeHToB, 000pyAOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €EMKOCTH JIETKUX, MEXAHN3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOkeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOIOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPUONIOTHS — HayKa O Pa3BUTUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npodrem amobpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOpHOTeHe3a KUBOTHBIX (Ha MpUMepe JATyIkn). Jpodbnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOMIMUX. 3apOJIbIIIEBbIe JIUCTKH (TaCTPYJIALINA).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYECKUX B3aUMOJCHUCTBMM TeHOB. Biusnue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO W HENPSIMOTO Pa3BUTHUSI, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoeHue u paszButue pacreHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIOOTBOPEHUE Yy
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryIsIMU OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH M CIEPMaTO30Maa,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butne capaHum», «PazButue IArymku», «/[BoiiHOE OIIOAOTBOPEHNE Y LBETKOBBIX
pacteHui», «CTpoeHue ceMsiH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHU», «KU3HEHHBIN LHUKII
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI MUK MNanopOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.



OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMaTO30U/IOB,
Mozienb «L{uKI1 pa3BUTHS JIATYLIKW.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA IMPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, THOPUABI, reHOTUN, (eHOTHI. OCHOBHBIE METOIbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpenBanue. IlepBblii 3akoH MeHaenss — 3aKOH E€AMHOO0Opasus
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nunoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienue npu3HaKkoB MPH HETIOJIHOM JTIOMUHUPOBAHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIIEHNE CLEIUICHNUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEMJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE IECMCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoaeicTBuE HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tonnmepns.

['eHeTMYECKUI KOHTPOJb pA3BUTHS pPACTEHUM, JKUBOTHBIX M 4YEJIOBEKAa, a TaKXKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEeHHOW nHpopMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30duiby, «I eHeTrka nonay, «Kapuorum yenoBekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI W PACUIEIJIEHUs] MPU3HAKOB, MOJENb JUI JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopnelictBie reHotuna u cpeapl npu (GopMupoBaHHHM (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJICTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass W3MEHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMOuHaTtuBHasi ©13MEHUYMBOCTh. Meio3 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtaliioHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIlUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKUX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl m3meHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay», «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psAJla U BapUAMOHHOM KPUBOI».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTonbl M3Y4YEeHUS TEHETUKH YeNIOBEKAa: TeHEaIOTMYeCKUid, OMU3HEIOBBIN, [IUTOTCHETUYECKHA,
MONYJISALUOHHO-CTAaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpenesieHue



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momoubto [TIP-
ananmza. HacnencrBennsie 3a0051eBaHus YellOBEKa. [ €HHBIE © XpPOMOCOMHBIE 0OJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTUUECKHE ACTIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanusi M CeNeKIus. 3apoXACHUE CENCKIMU W Jnomectukanuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HacieACTBeHHOM m3meHuuBoctr H. M. BaBuiioBa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTHITY C IMIOMOIIBIO OIICHKU (DEHOTHITA TOTOMCTBA U OTOOP IO TEHOTHUITY C IIOMOIIIBIO aHAJIN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuarnmoHHbBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepraia i CEJICKIIHUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mpuyuHbel. Mcnonp3oBaHue rerepo3rca B cenekiuu. OTmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioqusi MEXBHAOBBIX THOpUIOB. JlOCTHIXKEHHUS CEJIEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKIACHHSI 1 MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHX PSAJIOB B HACIEIACTBEHHOW HM3MEHUYMBOCTH», «METOIbI CENEeKINn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIbI M JAOCTHXKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi Onosorus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHUE ITYTH.

Kiterounas nHxeHepus. MeTonpl KynbTypbl KJIETOK M TKAaHEHM PacTEeHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
UHXECHEPUHU.

Menununckue ouorexnonoruu. [locrrenomuas udposas meaununa. [TIP-auarnoctuka.
MeTab010MHBIN aHaNM3, TEHOLIEHTPUYECKUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)XeHepusi AN pa3pabOTKM  (PYHAAMEHTAJIbHBIX OCHOB MEAMLIUHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030yauteneit OPBU, ycraHoBieHHEe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHass nHxKeHepus», «I eHHas HHXXEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrus — BayKHeIas Npou3BOIUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:kaeHue 1 pa3BUTHE IBOJIOLMOHHBIX NpeACTaBJIeHU B 0M0J10T I
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3Ma. JKu3Hb
Y Hay4Has JaesrenbHocTsh Y. JlapuHa.



JBwkymme cuibl dSBomonnu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas IBOJIIOIMOHHAST OUoorus. 3HauYeHUE SBOJIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriose, Y.
Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (o K. Jlunuero)», «JlecTHHIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®DopMbel 060pbObI 3a cymecTBoBaHue», «llopoasl romybeii», «MHorooopasue
KyJBTYpHBIX (hopM KamycTs», «[loponbl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOTHOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust kak B3JaeMeHTapHas eAuHuLa 3BosolMd. COBpEeMEHHBbIE METOJbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTApHOE 3BOJIIOLIMOHHOE SBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIME CHJIBI) DBOJIONUH. MyTaIllMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. J[pelih TeHOB — cirydaiiHble HEHAIpPABICHHBIE W3MEHEHHS
qacToT ajuiened B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHudicenue 2eHemuyecko2o pasHoooOpaszus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMH, paspbiBaromuil (qu3pyntusHblil). IlomgoBoit oTop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcrocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOJIOLMU. Bo3HHKHOBEHHE
npucnocoOiaeHuit y opranuzmMoB. ApomMopdo3bl U uanoagantanuu. [Tpumepsl nmprcrnocobaeHui
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLHU.
M3onsauust — ximroueBoil ¢(akrtop BupooOpazoBanus. I[lytm u crmocoObl BHIO0Opa30BaHMS:
ajsionaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BoOmMIOIMOHHOM OuoONOrMM B pa3pabOTKe HAYYHBIX METOJO0B COXpaHEHHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

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

Tabnuupl u cxembl: «MyTalMOHHAs U3MEHYUBOCTDBY, «lloMynsMOHHas CTPYKTYpa BUIaY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «llomynsannoHHble BOIHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYyILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJIaHU3M», «OKusble HCKOIIaEMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka KHUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABIILEH,
«DKOJIOTMYECKOe BMJI000pa3oBaHME BHUJOB cHHUIL, «[lonumiouasl pactenuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydyesna NTUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHHi OJIN3KUX BUI0B, 00pa30BaBUIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JladopaTropnasi padora «BrisBieHIE U3MEHYUBOCTH y 0CO0€H OJHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJibTaThl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEPUKOB U OCTPOBOB. bruoreorpadudeckue odactu 3eMiau. BUAbI-OHIEMUKH U PEITUKTHI.

OMOPHONIOTHYECKUE W CPABHHUTEIBHO-MOP(]OIOTHYECKHE METObI M3YyYCHHS ABOJIOIHH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U MOSIBJICHHS JBOJIIOIMOHHBIX HOBILIECTB.
["'omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONEKYIIpHO-
reHeTUYeCKue, OWOXMMHUYECKMEe M  MaTeéMaTH4YeCKHEe METOJAbl M3YyYeHHUS  HBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  SBONOUUH. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

TabGnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIaan», «APXEONTEPUKCY, «3Bepo3yObIe
amepb», «Creronedans», «Punno@urs», «CeMeHHbIe MAaOPOTHUKNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YellOBeKa M IIMMMaH3e», «l naBHbIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue 1 pa3BUTHE KU3HU Ha 3emiie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onsltamMu @. Penu, JI. Cnamnanuany, JI. Ilacrtepa.
[TpoucxokaeHne KU3HU U acTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuUMHUECKasi HBOJIONMS. AOHOT€HHBI CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonmmepoB u3 MoHOMepoB. KoanepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u wmeroabl €€ wu3ydeHusa. Vckomaemble OpraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpEeMEHHBIE MHUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HHMKHOBEHHE OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIMUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuil M penTHIni.
[Ipoucxoxaenne miekonuTaromux W nTull. [lpuHiun kimodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U IIEPUOAAM: apXel, MPOTEPO30H, AIC0301, ME3030H,
KaiiHOo30#M. OOmias xapaKTepuCTHKa KJIMMaTa W Treojlorndyeckux mporeccoB. [losBienue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUs DJYKapHOT MyTéM cuMOHoreHesa», «CucTeMa 3>KHBOM MPUPOIBI»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHMOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpoCHn», «Mxm», «llanmopoTHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOTO MHpay,
«ApoMop¢o3bl  KUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«UYneHucToHorue», «PbIOBIY, «3EMHOBOHBIEY, «IIpecmbikaromuecs», «[Ituiey,
«Mnekonuratomuey, «Pa3BuTe KuU3HM B apxeHckoil apew, «Pa3BuTHe KU3HM B



MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HM B MAJNECO30MCKONM 3pe», «Pa3BUTHE KU3HU B
Me3030lCKOil 3pe», «Pa3BuTve XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIHUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIUM HIJIOKOXKHX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUIl U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITA€MBbIX, MYJISIKH OPTraHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas sgaboparopHas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
U3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHNYeCKUX COSAMHEHUI B IEPBUYHOI aTMOchepe».

Jladboparopnasi pabora «/3ydyeHne M ONUCAHUE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE MPEJCTABICHUNW O MPOMCXOXKICHUU 4YeJOBEeKa. PenurmnosHeie BO33pEHMUS.
CoBpeMeHHbBIC HAYYHbIEC TEOPUH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(doioruueckue,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTPOTOreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIE.
CooTHoIieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIbI)
Y paHHUE TIOHTUJBI — OOIIKE MPEIKN YeJIOBEKOOOPa3HbIX 00€3bsiH U JIIOJCH. ABCTPATIONIUTEKU —
JIBYHOTHE TNpeaku Jroae. UenoBek ymenbli, NepBble M3rOTOBICHUS Oopyauil Tpyaa. Yemnosek
NPSIMOXOJIAIINI U TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reiinensOeprekuit —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
YeN0BEeK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka v nmajaeoreHOMHKA.

DBOJIOIUS COBPEMEHHOTO ueloBeKa. EcTecTBeHHBIN OTOOp B MOMyMNSIUSAX 4YelOBEKa.
MyrtannonHsli npouecc U nonmumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus 1
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue packl. [lonstue o pace. bonbiime pacel: eBporeounaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHAS (PKBaTOpHANIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1Mo IulaHere. EauHCcTBO 4yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmnocoOieHHOCT, uenoBeKa K  Pa3HbIM  YCIOBUSIM
OKpYyXaroliel cpenpl. BiausHue reorpadudeckoil cpenbl u Jpeiida TeHoB HA MOPGHOIOTHIO U
(U3HOIOTHIO YeTOBeKa.

MexauciurimHapaple  MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALHUM.
buocouuaneHble  WccienoBaHUS ~— NPUPOABI  uyenoBeka.  MccienoBaHue — KOSBOIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JeMoHCTpauMu



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4eloBeKa M CKEJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymensiii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbup», «KpoMmanboHIb», «lIpenku uvenoBekay», «OTambl 3BOJIIOLUU UEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOKICHUS YeloBeKa, (poTorpaduu HaXOAOK MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTH LIMMITaH3€, MOJEIN TOPCA IIPEIKOB YEIIOBEKA.

JlaGopaTtopnas pabora «/3yueHne OCOOEHHOCTEH CTPOCHMsI CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruu B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepruoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skonoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HPUPOAHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpY’Kalolel CpeJibl: JIOKAJIbHBIH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBaHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMYECKOM rpaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceseprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTH MX JeicTBus. Knaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEecKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojoruyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak skojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHM3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuii mo orTHomeHuto K Bojge. IlpucnocoOrnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [IprucrnocobaeHns Opranu3MoB K JKU3HU B Pa3HBIX Cpelax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOUYHBIE PUTMBIL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHHii: NepeBbs, KYCTAPHHUKH, KYCTApHHUYKH, MHOTOJICTHHE TPABbl, OJHOJETHHUE TpPAaBBHI.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJCHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapasutusm, Koomeparus, MyTyajau3M, KOMMEHCATN3M
(KBapTUPaAHTCTBO, HaxyieOHWYecTBO). Herpoduueckne  B3amMonelcTBHs  (TOMHYECKUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [I[pHHINT KOHKYPEHTHOTO UCKIIFOUCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIGHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONOTHYECKHE aganTaluy XKUBOTHBIX», «Cpeapl OOMTaHHS OPTraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «Kommencamuzmy.

O6opynoBanue: TepObapuy pacTCHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  SKOJIOTWYECKHX  (HAKTOpOB, TepOapull  CBETOJNIOOMBBIX, TEHENIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIEC, TEHENIOOMBBIE U TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHus, repOapu M KOJUIEKLIMU TEIUIOMIOOMBBIX, 3MMOCTOMKHX, MOpPO30yCTOWYHMBBIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpopuTam,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUICKIUH >HKUBOTHBIX,
oOuTaIUX B pa3HbIX Cpeaax, repOapuu M KOJUIEKIIMU PacTeHUH M KHUBOTHBIX, OOJIaJaroIuX
YepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIUH KUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlaGopaTopHas pa6ora «BpIsgBiIeHHE TPUCTIOCOOICHUIH OPraHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIePaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomynsmust kKak Onojoruueckasi CucTeMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOM CTPYKTYpHI OMYsAIMi. OCHOBHBIE TIOKA3aTeIH MOMYJISALUY:
YHUCJICHHOCTb, IJIOTHOCTh, BO3pAcTHAas M MOJIOBas CTPYKTYpPa, POKIAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Dkonornyeckas CTpykTypa nomyrsnuu. OlleHKa YHCICHHOCTH TOmyssinud. J(nHamuka
nonyasuu 1 e€ peryisiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JTMHAMUKU
nonynsiuu. Kpusble pocta uMciaeHHOCTH mnomynsuuu. Kpusble BbDKHMBaHUA. Perymanus



YUCIIEHHOCTU TMOIMYNSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMUecKo Humie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornyeckor Humm Jhx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humd. [loteHnumansHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsiiuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJEHHUS M MUIPALMA JKMBOTHBIX. bHonormyeckne HHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysuny, «lIpoctpancTBennas
CTPYKTypa nonyisauun», «Bo3pacTHble mnupamMuipsl nonyisiquun», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzMamuy, «Mojaenb skonorudeckor Humm Jhx. H.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opranu3MoB. buoreHo3 u ero ctpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpPraHuU3MOB B HIKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduveckue ypOBHH.
Tpoduueckue nenn u cetu. Abnorndeckue OIOKK dKocucTeM. [10YBBI M MIIBI B DKOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4eCKrue MUPaMU/Ibl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHbIe U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIecTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢iopa u dayHa.
CunaHTpomu3anus TopoJcKoi (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
sKkocucTteMax. Ponv kackadnoco s¢hgexma u 6u008-30upuxamopos (Knouesvlx 6uU008) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmvl  6030eticmeusi  3a2pA3HEHUNl  pA3HBIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeTOo0IOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpyKTypa OHOLIEHO3a», « DKOCHCTEMA MIMPOKOIMCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUPaMUa YHCeI», « IKOJIIOTHUECKas MupamMuia 0uomMacchl», « IKOIOTrHIecKas
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoieno3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, dydesla NTUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypooIKOCUCTEMBI».

JlabopaTopnasi padora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWIEHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKypCcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmemnanerapHas 00o0jg0Yka 3eMJIH, T/Ie CYIIECTBYET WJIHM CYIIECTBOBaJia
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBOBaHUS Onocheprr. OcoderHOCTH OMochepsl Kak TiodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBopoTel BemiectB U
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PuTMuuHoCTh siBNeHuit B Ouocdepe.

3oHanbHOCTh Ouochepsl. [TonsTe o 6mome. OCHOBHBIE OMOMBI CYILIH: TYHJpa, XBOHHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa M (YHKLIHS JKUBBIX CHCTEM, OLEHKa HMX PECypCHOro IOTEHLHala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kinumatnueckue mosica 3emnny, «Tynmapay, «Taiiray,
«CMmemannbii  secy, «llIupokomucTBennbiit secy, «Ctemb», «CaBanHa», «llycThiHDY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI M WX NpUYHHBL Bo3zjaeicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyiienne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE  BO3JEHMCTBHE Ha pPACTUTENbHBIA M KUBOTHBIM Mup. Oxpana
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.



OcHOBHbBIE TPUHIIUIIBI YCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA U MpHUpobl. PanronansHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHie METOAOB MOHUTOPUHIA PAa3BUTHS ONACHBIX TEXHOTEHHBIX IPOI[ECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3Kocucmem u cnocooos 6opbobl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuuplr u  cxembl: «3arpsizHeHue armocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHeHne mouBbl», «[lapHukoBbii  3ddekT», «Ocobo oxpaHseMble MPHUPOAHbBIC
TeppUTOPUN», «MOAEIN YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpykType JTMYHOCTHBIX pe3yiabTaTOB OCBOEHHS IPOrpamMMbl M0 OMOJIOTHUU BBIAEIEHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHME OOy4YaloOIIMMUCS  POCCUHCKOM  IpakJaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPENEICHHUIO,
Hanuuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUSA
OMOJIOTUYECKOTI0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIIUXCSl PYKOBOJICTBOBAThCS B
CBOCM  JEATEIBHOCTH  LI€EHHOCTHO-CMBICIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLIUMH  CHCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHbI.

JIMuyHOCTHBIE PE3YNIbTaThl OCBOCHMSI MPOrPaMMbl 110 OMOJIOTUH JIOCTUTAIOTCS B €MHCTBE
y4eOHOIl W BOCHUTATENbHOM JESTeIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCHHCKMMU
COLIMOKYJIbTYPHBIMH, UICTOPUUYECKMMH M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOuiecTBe MpaBUJaMM UM HOPMaMHu IOBEAEHUS U CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHsI, Pa3BUTHs BHYTPEHHEW MO3MLMU JIMYHOCTH, ATPUOTU3MA U
YBa)XXCHUsI K 3aKOHY M IIPABOIOPSIKY, YEJIOBEKY TpyJa U CTapLIeMy ITOKOJIEHHIO, B3aMMHOI'O
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHHUS K  KyJAbTypHOMY  HAaclE€IuI0 U  TpajuLUsaM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs yueOHOTo npenmera «bronorus» MOmKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHUH, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paclIupeHHe KU3HEHHOTO OIbITa M ONBITA ACSITEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpPAaBJICHUI BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UMIUU  OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00IIeCTBa;

OCO3HAaHHE CBOUX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JIaHUHU YU€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX KCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNsTh COOCTBEHHYIO IO3MILIMIO 110 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUSA JI0JIeH ¢ pa3HbIMU YOEKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJad, YBAXXUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU O0CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILLIOE U HACTOSALIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OMOJIOTUY, TOHUMAaHU 3HAYeHUs OMOJIOTUHU B IO3HAHUM 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHME K CBOMM POIMUTENISAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATh
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocnUTAHHUS, (POPMHMPOBAHUA  KYJLTYPbl 310POBb M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (u3UYECKas aKTUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX TPUBBIUEK (YHMOTPEOICHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATb U CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH
KU3HU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEHICeHUH MpOoOJieM, CBSI3aHHBIX C pAIMOHAIBHBIM MPHPOAOINOIB30BAHUEM (COOIIOCHHE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
yYMEHHUE TMPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPUHIMACMBIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLUAIbHOW MPAKTUKE, TOTOBHOCTH K Y4YacTUIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAayKd M  OOILIECTBEHHOM IpPaKTUKHU, OCHOBAHHOIO Ha JHAlOre KYJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JUIs COBPEMEHHOW IMBMIIM3AIMU: 00eCreYeHUs
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PAllMOHATIEHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH ()YHKIIMOHAJIBHOM
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KAIOIIer0o MHpa M HPOMCXOJAMIMX B HEM HU3MEHEHMH, yMEHUE JenaTb OOOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAy4YHOH NeATeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM 1O OHOJOIMH B COOTBETCTBHHM C >KU3HEHHBIMH
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «buoiorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmnpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHUEe, HAOIIOJeHNE, W3MEpPEHUE, SKCIEPUMEHT U JpYTue); yHHUBEpcajbHbIC
yueOHbIe JeiicTBUS (MO3HaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUH OOYyYarOlIUXCS,
CIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHbIE AEMCTBHS B IO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIC YHUBEpCaJbHble Y4YeOHbIE JAEWCTBUS, PETYISITUBHBIC YHHBEpPCaIbHBIC
yueOHbIe AeMCTBHSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPaXkaTh:

OByaieHHe YHUBEPCAJIbHBIMHM Y4eOHBIMH N03HABATEIbHBIMY /IHiCTBUSIMH

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITEIILHO  (DOPMYJITMPOBAaTh M aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONB30BAaTh TMPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukauu, 0000IIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHUYECKUX
MOHSATUH (BBIIETATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD CBSI3U C APYTUMHU TOHITHUSIMU );

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUU HX JIOCTHKECHHUS,
COOTHOCHUTD PE3YNIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCIIONIb30BaTh OMOJIOTMYECKUE TOHATHUS JUIS OObSICHEHUsS (AaKTOB U SIBICHUU KUBOU
TIPUPO/IBI,

CTPOUTH JIOTMUECKHE pacCyXkAeHUs (MHIYKTUBHBIE, JEIYKTUBHBIC, [0 aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSATh CXEMHO-MO/ICIBHBIE CPEACTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HUCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEHICHUS TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
1 HEMaTepHAITBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE DPE3YJIHTATOB IIEISM,
OIICHUBATh PUCKHU MOCIEACTBUI IESITEIbHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIAJICTh HaBbIKAMHU y4eOHO-MCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3aj]ayd, IPUMEHEHUIO Pa3IMUHbIX METOJOB IT03HAHUS;

UCIOJIb30BaTh PAa3JIUYHble BUIBl ACATEIBHOCTH II0 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX CUTyallUsiX, B TOM YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHOU IEATEIBLHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
rUnoTe3y e€ pelleHus, HaXOAWUTh AapryMEHThl JUld JOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3aJ]aBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JeMCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KHU3HEIEeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpPEJIaraTh OPHUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX MH(MOpMAIUM (TEKCTe y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynMpoBaTh 3ampoChl M TMPUMEHSATh pazIMYHbIE METOJbl NMpPH IOHCKE U OTOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /IJ1s BBIIOJIHEHUS YU4EOHbIX 33/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopManrell: TpUMEHITh XUMHUYECKUe, (pU3nUecKkrue M MaTeMaTH4ecKue 3HaKM U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMpe/UlaraéMoil 3aJayd, YYHUTHIBATh WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);



pacro3HaBaTh HEBEpOaJbHBIE CpPEICTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYyallUi, yMETh CMATYaTh KOH(QIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJICTh PA3JIMUYHBIMU CTHIOCOOAMU OOIIEHUS M B3aWMOJCHCTBHUS, MOHUMATh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOSCETHUKY U B KOPpPEKTHOU (opme
(bopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHMEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHMMATh ¥ UCIOJh30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYATHHONW pabOTHI TpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
dhopM B3aUMOJICHCTBHS IPU PEIICHUHN YICOHOM 3a/1a4u;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

NPUHUMATh 1I€TM COBMECTHOHM JESTEIIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUA 110 €€ NOCTHUIKEHHIO: COCTABIATH IUIAH JCHUCTBUM, PACHPENCISATH POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaXXKIOT0 y4YaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATH WJEH C TO3UIMA HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE TOBEACHUE B PA3JIMUYHBIX CUTYaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIUATHBHBIM.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBHUAMM:

1) camoopranu3amms:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [JIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKHX 3HAHUII 1[EIeBbIE U CMBICJIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSIX M TOCTYNKAaX IO OTHOLICHHUIO K >KMBOM MPUPOJE, CBOEMY 3J0POBBIO U 3/10POBBIO
OKPY>KaIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATENBHYIO JESITEIIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOpPMYyTUPOBaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON AEATEIBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHUs MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh POPMHUPOBAHUIO M TIPOSBICHUIO IITMPOKOM APYAUILIUU B Pa3HBIX 00JIaCTsIX
3HAHMIA, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIEHUBATHh
COOTBETCTBUE PE3YJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OIL[CHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHHUS 110 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHne npopuiaIbHOT0 00yYeHUs 00yJaroImMuXCs
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcKUue s OHONOTMM HAy4HbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSTEIbHOCTH 1O IOJYYEHUIO HOBBIX 3HAHUM M HMX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3yapTaTsl IPEACTABICHBI 110 rOJaM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUN O MeCTe U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHMS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUHY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraromiue
OMOJOTMYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEocTas,
CaMOpEeTryJIsILMs, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
6uonornyeckue Teopun (knerouyHas Teopus T. IIBanna, M. Ilneiinena, P. Bupxona,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHMS, pacIIETJICHUs, YUCTOTHI raMeT, He3aBUCUMOro HacneaoBanus I'. Mennens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBEeHHOM wu3aMeHuumBocth H. M. BaswmiioBa), mpuHIMIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHYECKHUX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucle OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX U Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHM, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MHUTAHHS, (POTOCHHTE3a M XEMOCHUHTE3a,
MUTO3a, Me03a, raMeToreHes3a, YMOpuoreHe3a, MocTIMOPHOHATIBLHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEH W X (DYHKIUSIMHU, MEXKy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YEIIOBEKa M MX (QYHKIHSIMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
IUKIOB OPraHu3MOB, JTallaMd AMOPHUOHAIBHOTO pPa3BUTHS, TE€HOTUIIOM U (PEHOTHIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBJISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHMH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBIATh MPUYUHHO-CIEJCTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia TPU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATTU3UPOBATD MOJIYUCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBL;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKHME aCHeKThl COBPEMEHHBIX HCCIEeIOBaHUN B o01acTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AEATEIbHOCTH B
obnactu OMOJIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO35HCTBA, MHUIIIEBOM
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpTraHu3aIMaX CpeIHero MpohecCHOHaNBFHOTO U BHICIIEr0 00pa3oBaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHOro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH AKOJIOTHUYECKUX MPOOJIEM YeOBEUeCTBa, a TaKKe B PEIICHUU BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCHUCKUX M 3apyOeKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJIAJIeTh CHCTEMON OMONOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAeTeHHS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomtonMoHHas Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HampaBICHHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxonacrtsa K. M. bopa), npasuna (Munumyma FO. JIubGuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCOOAMU BBISBIICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHWUH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
Oounocteppl, CTaOMIM3UPYIONIETO, MABIXKYIIETO W Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AJTONATPUYECKOT0 U CUMIATPUYECKOT0 BU000pa30BaHUS, BIUSIHUS JABIKYILUX CHJ ABOJIOLUN
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAY IMPOLIECCAMU SBOJIOIUH, ABIKYIIUMHU
CHJIAaMU aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM M NPUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIBHBIC IPU3HAKH )KUBBIX CUCTEM, IPHCIIOCOOICHHOCTh BUI0B
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHMYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3Ei
OpPraHU3MOB B COOOIIECTBAaX, AHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpebl OOMTaHUWs, €AMHCTBA UYEIOBEYECKUX pac, HEOOXOIUMOCTH
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA,

YMEHHUE pemaTh OWOJIOTHYECKHE 3aJadyH, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXYy HCCIEIyeMbIMH OHOJOTHYECKUMH TIpOIlecCCaMd U SIBICHUSAMHU, JEJIaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHUEM;

YMEHHUE BBIJIBUraTh THUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIMHe, MMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJMYHO TMPEICTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl W TEOPUM O IPOUCXOKIACHUU JKU3HHU, 4YeJOBEKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HaHHBIN BBIOOP Oyayiel mpodeccuoHalbHON AEATEIbHOCTU B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHUS, MEIULHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpeC, HampaBiICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
bu6mmoreka [IOK
L bronorus kax ayka L https://myschool.edu.ru/
bu6mmoreka [IOK
2 JKuBble cucTeMbl U UX U3YUYEHHE 2 https://myschool.edu.ru/
bu6mmoreka [IOK
3 buonorus ketkn 2 05 https://myschool.edu.ru/
bu6mmoreka [IOK
4 XuMHYecKasi OpraHu3aIus KICTKA 10 1 https://myschool.edu.ru/
bubmuoreka [JOK
2
° CTpocHne 1 yHKuHH KICTKH 8 https://myschool.edu.ru/
6 OOMeH BellecTB U MpeBpalleHne YHEPTUH B 9 1 bubnuotexa [JOK
KJIETKE https://myschool.edu.ru/
7 Hacnencteennas undopmanus u 9 05 bubnuotexa [JOK
peanm3anus eé B KIIETKE ' https://myschool.edu.ru/
. bubmuorexa [JOK
8 HKUSHCHERI DUICI KICTKH 6 1 https://myschool.edu.ru/
bu6mmoreka [IOK
1.
9 CtpoeHue u GyHKIMH OpraHu3MOB 17 5) https://myschool.edu.ru/
bu6mmorexa [IOK
10 Pa3mHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5 https://myschool.edu.ru/
11 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U 2 0.5 bubnnorexka [JOK
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HN3MCHYMUBOCTHU OPTaHN3MOB

https://myschool.edu.ru/

bu6mmoreka [IOK

12 3aKOHOMEPHOCTH HACTIEICTBEHHOCTH 10 1 httos://myschool.edu.ru/

13 3aKOHOMEPHOCTH U3MEHUYNBOCTHU 6 1 bubmmorexa LIOK
https://myschool.edu.ru/

14 I'eneTnka yenoBeka 3 0.5 buGnnorexa LIOK
https://myschool.edu.ru/
bubmuoreka [JOK

15 (Cenexiys Opranusmos 4 1 https://myschool.edu.ru/

16 BuorexHoI0THS U CUHTETHYECKAd OMOJIOT U 4 Bubmorexa [IOK
https://myschool.edu.ru/
bubmuorexa [JOK

17 Peseparoe Bpems 1 https://myschool.edu.ru/
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

Ne n/m JaekTpoHHbIe (HU(POBHIE)
MPOrpamMMmbl Bcero Kourposbnbie IIpakTHyeckue
o0pa3oBaTe/bHbIe Pecypchl
padoTshI padoThI
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bubnnoreka [HOK
MIPEACTABICHUI B OMOJIOTUH https://myschool.edu.ru/
. bubnmoreka [JOK
2 M 14 2
MKPO3BOJIONUS U €€ Pe3yabTaThl httos://myschool.edu.ru/
N bubmuorexa [JOK
3 M 6
aKPOAIBOIOIUS U €€ pe3yIbTaThl httos://myschool.edu.ru/
[IpoucxoxaeHue 1 pa3BUTHE )KU3HU HA bubnuorexa [JOK
4 15 1.5
3emie https://myschool.edu.ru/
bu6mmoreka [IOK
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1 https://myschool.edu.ru/
DKOJIOTUsl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5 bubmorexa LHOK
p . 71op . ' https://myschool.edu.ru/
C OKpYXKarollen cpeaoun
bu6mmoreka [IOK
7 OpraHu3msl 4 cpesja 0OUTaHUs 9 1.5 https://myschool.edu.ru/
bu6mmoreka [IOK
8 i 9 0.5
JKOTOTHS BUAOB M MOMIALAH https://myschool.edu.ru/
DKOJIOTHS COOOIIECTB. DKOJIOTUYECKUE bu6mmoreka [IOK
9 12 0.5
CHUCTEMBI https://myschool.edu.ru/
bu6mmoreka [IOK
10 buocdepa — rimobdanbHas sxocucTema 6 https://myschool.edu.ru/
bu6mmorexa [IOK
11 YenoBek U OKpyxkarouas cpeia 6 https://myschool.edu.ru/
12 PesepsHoe Bpems 8 bub6nuorexa [IOK
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https://myschool.edu.ru/
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpoububie IlpakTuyeckue op
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 buoiiorus kak KOMILJIEKCHAs HayKa U Kak 1 bubnnoreka HOK
4acTh COBPEMEHHOTO OOIIECTBA https://m.edso0.ru
. bubnnoreka [JOK
2 JKuBble cucTeMbl U X CBOMCTBA 1 1
https://m.edsoo.ru
bubmuorexa [JOK
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
https://m.edsoo.ru
4 Hcropus OTKPBITUS U U3YUYEHHUSI KIIETKU. 1 bubnnoreka [JOK
Knerounas Teopus https://m.edso0.ru
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM
6uonoruu. [IpakTnueckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHON OMOJIOTHH 1 05 bubnuoreka [IOK
(xpomarorpadus, 3nexrpodopes, ' https://m.edsoo.ru
nuddepeHnraibHoe eHTpUuGyrupoBaHue,
[TLIP)»
. bubnnoreka [JOK
6 XUMHUYECKUH COCTAB KIETKH 1 1
https://m.edsoo.ru
7 MunepanbHble BelecTBa KIETKH, UX 1 bubnuoreka [IOK
Ounonoruveckas poib https://m.edsoo.ru
Opranuyeckue BelecTBa KJIETKH — OeJIKU.
bu6mmoreka [IOK
8 JlaGopatopHas pabota «OOHapyxeHue 1 0.5

OCJIKOB C IIOMOIIBIO KAYCCTBCHHBIX

https://m.edsoo.ru
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peaKuuii»

9 CgoiicTBa, ki1accuuKaius u GyHKIHHA bubmuorexa [JOK
0enKoB https://m.edsoo.ru
10 Oprannyeckue BenlecTBa KJIETKH — bubnmoreka [JOK
YIJIEBOIBI https://m.edsoo.ru
1 Oprannueckue BeniecTBa KJIETKH — bubnmoreka [JOK
JIUIIU/BI https://m.edsoo.ru
Hyxneunoseie kucnotsl. JIHK u PHK.
12 JlabopaTtopHas pabora «HMccnenoBanue 05 bubnnoreka [JOK
HYKJICHHOBBIX KHCJIOT, BBICIECHHBIX U3 https://m.edso0.ru
KJICTOK Pa3JIMIHBIX OPTaHU3MOB)
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue bubnnoreka [JOK
nykieozuaTpudocarsr (HTD) https://m.edso0.ru
14 CexBennpoBanue [JHK. Metozs bubnuorexa [JOK
T€HOMUKHU, TPAHCKPUIITOMUKHU, TPOTCOMUKH https://m.edsoo.ru
. bubnuorexa [JOK
15 MeTto/1bl CTPYKTYPHOM OHONIOTHH https://m.edsoo.ru
16 Tuns! knetok. [IpokapuoTnueckas KieTka bubmmorexa [OK
https://m.edsoo.ru
CtpoeHune 3yKapuOTUYECKON KIIETKH.
17 [TpakTuyeckas pabdora «M3ydyeHue cBoicTB 0.5 bubnorexa LIOK
N https://m.edsoo.ru
KJIETOYHOM MEeMOpaHbI»
18 IToBEpXHOCTHBIN anmapar KJIEeTKH bubnorexa LIOK
https://m.edsoo.ru
OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.
19 [TpakTuueckas pabota «3yuenue 05 bubnnoreka [HOK

ABWIKCHUSA OUTOINIA3Mbl B PACTUTCIILHBIX
KIICTKax»

https://m.edsoo.ru
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[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIpHH, TIacTUbl. JlabopaTopHas

bubmuorexa [JOK

20 pabora «VccnenoBanue mia3mMoiu3a u 05 https://m.edsoo.ru
JIETUIa3MOJIN3a B PACTUTENIBHBIX KIIETKAX)
21 HememOpaHHbIE OpraHOU bl KJIETKH bubmmorexa [IOK
https://m.edsoo.ru
bubmuorexa [JOK
22 CTpocHne 1 pyHKiH A1pa https://m.edsoo.ru
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK

93 sykapuot. Jlaboparopnas pabota 05 bubnuorexa [JOK
«M3ydyeHne cTpoeHus KJIETOK pa3InyHbIX https://m.edso0.ru
OpPTaHU3MOBY
ACCUMUIISIIIAS ¥ TUCCUMUIIALINS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa

24 BeniectB. JlaboparopHas paboTa bubnuorexa [JOK
«3yyeHne KaTaIuTUYeCKON aKTUBHOCTH https://m.edsoo.ru
dbepMeHTOB (Ha MprUMepe aMIIIa3bl WK
KaTaasbl)»
DepMEHTAaTUBHBIN XapaKTep PeaKLun
KJIETOYHOro MeTabonu3Mma. JlabopatopHas

25 pabota «M3ydyenue GpepMeHTaTUBHOTO 0.5 bubmmorexa LHOK
https://m.edsoo.ru

pacuienjaeHus NepoKcHuia BoJOpoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)»

26 benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI bubmmorexa LHOK

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

27 ABTOTpOGHBIN TUIT OOMEHAa BEIECTB https://m.edsoo.ru
28 POTOCHITES bubnmoreka [JOK

https://m.edsoo.ru
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Xemocunres. Jlaboparopnas pabota

bubmuorexa [JOK
29 «CpaBHeHHeE MTpoLeccoB POTOCHHTE3A U 0.5
P bott ¢ https://m.edso0.ru
XEMOCHHTE3a»
AHa’poOHbBIC OpraHu3Mbl. Buabl OpokeHusl.
bubmuorexa [JOK
30 Jlaboparopnas pabota «CpaBHEeHUE
https://m.edso0.ru
MPOLIECCOB OPOKEHUSI U JIBIXAHUSI
31 AspoOHBIC OpraHU3MbI. DTaIlbl bubnnoreka [HOK
OHEPreTHYECKOro 0OMeHa https://m.edsoo.ru
DHeprus MeMOpPaHHOTO rpaiueHTa
P P P bu6mmoreka [IOK
32 npotoHoB. Cunte3 AT®: pabora
~ https://m.edsoo.ru
npoToHHON AT®-cuHTa3bI
bu6mmoreka [IOK
33 Peakiiun MaTpuyHOrO CHHTE3a
https://m.edso0.ru
bubmuorexa [JOK
34 Tpanckpunius — maTpudsblii cuaTe3 PHK
P putt P https://m.edso0.ru
N bubnnoreka [JOK
35 TpaHcasus u e€ Tarbl 1
https://m.edso0.ru
36 KoaupoBanue amuHokucnor. Poip bubnuoreka [IOK
pubocom B OmocuHTe3e Oenka https://m.edsoo.ru
37 Opranusanus reHomMa y mpoKkapuoT u bubnuoteka [JOK
JYKapHuoT https://m.edsoo.ru
38 MounekynsipHble MEXaHU3MBbI SKCIIPECCUH bubnuoreka [IOK
TE€HOB Y DYKapuOT https://m.edsoo.ru
Bupycsl — BHekIeTOUHBIE (HOPMBI KU3HU U
by dop bubmuorexa [JOK
39 oOnuratHble napasutel. [IpakTuueckas 0.5
https://m.edsoo.ru
pabota «Co3aHre MOJIeI BUPYCa»
40 BupycHsle 3a00s1eBaHus yeloBeKa, bubnnorexka [JOK

KHNBOTHBIX, paCTCHHf/'I

https://m.edsoo.ru
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bubmuoreka [JOK

41 HanoTrexHomornu B OMOJIOTUH U MEIUIINHE
https://m.edso0o.ru
. bu6mmoreka [IOK
42 JKU3HEeHHBIN UK KIETKH 1
https://m.edso0o.ru
. bu6mmoreka [IOK
43 Matpuunslii cunte3 JJHK 1
https://m.edso0o.ru
Xpomocomsl. JTaboparopHas pabota
bu6mmoreka [IOK
44 «M3y4eHre XpoMoCOM Ha TOTOBBIX 0.5
https://m.edso0o.ru
MUKpOTIpenaparax»
bub K
45 JleneHue KJICTKHM — MHTO3 ubmorexa O
https://m.edso0o.ru
Tumnsl kieToK. KapnokuHes U [IUTOKHUHE3.
46 JlaGopaTtopHnas pabora «HabnroneHnue 05 bubnnoreka [JOK
MHUTO32 B KJIETKaX KOHYHMKA KOPEIIKa JIyKa ' https://m.edsoo.ru
(Ha roTOBBIX MUKpOIIpenapaTax)»
bubmuorexa [JOK
47 Perynsnus >KM3HEHHOTO MK KJIETOK
https://m.edso0o.ru
bu6nmoreka [JOK
48 OpranusM Kak eIMHOE IIeJI0e
p A H https://m.edso0o.ru
49 Tkanu pacrenuit. JJaboparopnas pabota 05 bubnmnoreka [JOK
«M3yueHne TKaHeH pacTeHnii» ' https://m.edso0.ru
TkaHM )KUBOTHBIX U YEJIOBEKa.
50 JlaGopaTtopHas pabora «3yyeHue TKaHeH 05 bubmorexa [JOK
pATOPHAA p ya ' https://m.edso0.ru
JKUBOTHBIX)
Opransl. CucreMsl opranos. JlaboparopHas
51 aborta «l3ydeHue opraHoB I[BETKOBOTO 0.5 bubmorexa HOK
P v P H ' https://m.edsoo.ru
pacTeHus»
bu6mmoreka [IOK
52 Ormopa Tesla OpraHu3MoB 1

https://m.edsoo.ru
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bubmuoreka [JOK

53 BIDKCHUE OPTaHHU3MOB
A P https://m.edso0o.ru
bu6 e OK
54 [lutaHnue opraHu3MoB nommoreka L
https://m.edso0o.ru
55 [luTaHue MO3BOHOYHBIX )KUBOTHBIX. bubnmoreka [JOK
[IumeBapuTenbHas cucTeMa 4eJloBeKa https://m.edso0.ru
bubmuorexa [JOK
56 bIXaHHUE OPTaHU3MOB
A P https://m.edsoo.ru
57 JlbIxaHue Mo3BOHOYHBIX )KMBOTHBIX U bubmmoreka [IOK
YyelloBeKa https://m.edsoo.ru
58 TpaHCHOPT BEIISCTB y OPraHM3MOB bubmorexa [JOK
P pT Bem yop https://m.edsoo.ru
59 KpoBeHnocHas cucrema o3BOHOYHBIX bubnnorexa [JOK
JKMBOTHBIX M YEJIOBEKa https://m.edsoo.ru
bubmuorexa [JOK
60 BoigeneHue y opranu3smMoB
A yop https://m.edsoo.ru
bu6mmoreka [IOK
61 3ammura y OpraHu3MoB
tHuTa y op https://m.edsoo.ru
bu6mmoreka [IOK
62 NmMmmyHHas cuctema yenoBeka
yH https://m.edsoo.ru
63 PazgpaxxumocTs n peryisus y bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru
64 ['yMopanbHas perymisnus 1 SHIOKpUHHAs bubnuoreka [IOK
CHCTEMa >KUBOTHBIX U YeJIOBEKa https://m.edso0.ru
bubmuorexa [JOK
65 DopMBbI pa3MHOKEHUST OPTAaHU3MOB
https://m.edsoo.ru
bubmuorexa [JOK
66 [TonoBoe pa3sMHOKEHUE 1

https://m.edsoo0.ru
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bubmuoreka [JOK

67 Meiio3
https://m.edsoo.ru
["ameTorenes. OOpa3oBaHKe U PA3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas paborta 05 bubnmoreka [JOK
«/3yueHne CTpoeHUS MOJOBBIX KJIETOK HA ' https://m.edso0.ru
TOTOBBIX MUKpOIIpenapaTax»

69 WNuauBuayanbHOE pa3BUTHE OPraHU3MOB — bubmuorexa [IOK
OHTOI'CHE3 https://m.edsoo.ru

70 3akajKa OpraHOB U TKaHEH U3 bubnnoreka [JOK
3apOIbIIIEBBIX JTUCTKOB https://m.edso0.ru
PocTt u pa3Butue KHUBOTHBIX.

7 JlaGopaTtopHnas pabota «BplsBlieHHE 05 bubnnoreka [JOK
MIPU3HAKOB CXOJICTBA 3apOBIIICH ' https://m.edsoo.ru
MTO3BOHOYHBIX JKHBOTHBIX)

Pa3mHOKeHue U pa3BUTHE paCTEHUH.
bu6mmoreka [IOK
72 JlaboparopHas pabota «CTpoeHHEe OPraHoOB 0.5
N https://m.edsoo.ru
Pa3MHOKEHUS BBICIIUX PACTECHHII»

73 Hcropus ctaHOBIEHUS U pa3BUTHSA bubnnoreka [JOK
TE€HETUKU KaK HayKH https://m.edso0.ru
OCHOBHBIE TIOHATHS U CHMBOJIBI TCHETHUKH. Bu6 10K

uoIMoTeKa

74 JlaboparopHas padota «Ipo3oduia kak 0.5

patop p Jlposo . https://m.edsoo.ru
00BEKT TeHETUIECKUX UCCIICIOBAHMIT
3aKOHOMEPHOCTH Haclle10BaHUs
IpU3HAKOB. MOHOTHOpUAHOE
bu6nmoreka [JOK
75 ckpentuBanue. [Ipaktraeckas padbota 0.5
" https://m.edso0.ru
W3ydeHue pe3yabTaToB MOHOTUOPUTHOTO
CKpeIIUBaHUs Y 1p030(HIbl"
76 [uTonornuecknue OCHOBBI MOHOTUOPUIHOTO bubnuorexa [IOK
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CKpEIIMBaHUS

https://m.edsoo0.ru

Amnanusupyroiee ckpenmpanue. Hemomxnoe

bu6mmoreka [IOK

77
JIOMUHUPOBaHUE https://m.edsoo.ru
JuruGpunHoe ckpeniyBaHue.
78 [TpakTuueckas padota «3yuenue 05 bubnmoreka [JOK
PE3yIbTATOB TUTHOPHIHOTO CKPEITUBAHMS ' https://m.edso0.ru
y 1p030(hUITBI»
79 [{uTonorunyeckre OCHOBBI AUTHOPHUIHOTO bubmumoreka [IOK
CKpeIIMBaHUS https://m.edsoo.ru
bu6mmoreka [IOK
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB
https://m.edsoo.ru
bu6mmoreka [IOK
81 XpOoMOCOMHasi TEOPUS HACIIECTBEHHOCTH
https://m.edsoo.ru
bubnnorexa [HOK
82 ['eneruka mona 4
https://m.edsoo.ru
bubmuorexa [JOK
83 I'eHoTHI KaK [€JIOCTHAS CUCTEMA
https://m.edsoo.ru
84 I'eHeTHYECKUI KOHTPOJIb Pa3BUTHS bubnuoreka [IOK
pacTeHu!, )KUBOTHBIX U YEIIOBEKA https://m.edsoo.ru
85 M3MeHYnBOCTh MpU3HAKOB. BHbl bu6mmoreka [IOK
M3MEHYHUBOCTH https://m.edsoo.ru
bubnnoreka [JOK
86 MonudukarmonHas U3MEHIHBOCTh 1
https://m.edsoo.ru
BapuanuvoHHBIN psa U BapUallMOHHAs
KkpuBas. JlaboparopHas padota
. bubnuorexa [JOK
87 «MccnenoBanne 3aKOHOMEPHOCTEH 0.5

MO,Z[I/I(I)I/IKaI_II/IOHHOI\/'I N3MCHYHNBOCTH.
HOCTpOCHI/IC BapHUaliMOHHOTO psjia U

https://m.edsoo.ru
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BAapUALIMOHHON KPUBOM»

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.

bu6mmoreka [IOK

88
KomOunatuBHas ©3MEHYUBOCTD https://m.edso0.ru
MyrannonHast U3MEHYUBOCTb.

89 [TpakTuueckas paborta «MyTtauuu y 05 bubnmoreka [JOK
Ipo30¢uibl (Ha TOTOBBIX ' https://m.edso0.ru
MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTU MYTAI[MOHHOTO IPOLECCa. bubnmoreka [JOK
ONUTreHeTHKa U 3MUT€HOMUKA https://m.edsoo.ru

01 I'eneruka yenoseka. [IpakTudeckas padbora 05 bubnnoreka [JOK
«CocTaBieHue U aHAJIU3 POJOCIOBHOM» ' https://m.edsoo.ru

. bubmuorexa [JOK

92 MeTo1pl METUITUTHCKOM TeHETUKH

https://m.edso0.ru
3HaueHUe MEIUIIMHCKON T'eHETUKHU B
bubmuorexa [JOK
93 MPEIOTBPAIICHUH U JICUCHUH TEHETUICCKIX
N https://m.edsoo.ru
3a00JIeBaHUI YellOBEKa
OCHOBHBIE TIOHATHUS CENEKITHH.

04 JlaGopatopHas pabota «/3yueHue copToB 05 bubnuoreka [IOK
KYJIBTYPHBIX PACTEHUN U TIOPOJ TOMAITHUX ' https://m.edsoo.ru
YKUBOTHBIX)

MeTobI CeeKIIMOHHON paboTHI.
95 JlaGoparopHas paborta «II/)I3 €HUE METOI0B 0.5 bubmmorera [TOK
PATOPHAT P . i ' https://m.edsoo.ru
CEJICKIIH PACTCHHID
JlocTr>KeHMs CeJIeKIMU PACTEHUN 1
bu6mmoreka [IOK
96 *UBOTHBIX. [IpakTuueckas padora
3 https://m.edso0.ru
«[IpuBHBKa pacTeHHII»
97 CoxpaHeHue, 3yuYeHUEe U UCTIOIh30BaHUE bubnmnoreka [JOK

TEHETUYECKUX PECYPCOB

https://m.edsoo.ru
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buotexHonorus kak HayKa U OTpacib

98 npou3BojcTBa. [IpakTnyeckas padbora 1 0.5 bubmmorexa LIOK
https://m.edso0.ru
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI
99 OCHOBHbIE HAIIPABJICHHUS] CUHTETUYECKOM 1 bubnnoreka [HOK
Oounonoruun https://m.edsoo.ru
100 XpoMOCOMHAas M TeHHAsI MH)KEHEPUs 1 bubmorexa LIOK
https://m.edso0.ru
101 MeaunuHcKe OMOTEXHOJIOTHI 1 bubmmorexa LHOK
https://m.edso0.ru
PezepsHnbiit ypok. [ToBTOpenue, bubnnoreka [JOK
102 y 1
0000111eHNe, CUCTEMATH3AINS 3HAHUI https://m.edsoo.ru
OBIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
°
Jlj;-n Tewa ypoka Bcero Konrpoabnpie  Ipakriieckue fI[:;:EHPIH jg[?al;(;i:fenbﬂme
padoThI padoTshI pecypen
bu6mmoreka [IOK

1 OpomonnonHas teopus Y. Jlapsuna 1 https://m.edsoo.ru

5 JBroKyIpe CUIIbI 3BOJIOLMHU BUIOB 110 Y. 1 bubmuorexa [JOK
Hapsuny https://m.edso00.ru

3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1 bubnuorexa [JOK
Y UCKYCCTBEHHBII 0TOOD https://m.edso0.ru

4 @opMHUpPOBAaHNE CUHTETUYECKON TEOPUH 1 bubnnorexa [HOK
9BOJIIOLIMH https://m.edsoo.ru

5 DTarbl 3BOIIOIMOHHOTO MpoLecca: 1 bubnnoreka [JOK
MHUKPO3BOIIOLHNS U MAKPOIBOIIOLIHS https://m.edsoo.ru

6 [TonynAuus — syeMeHTapHas €IUHUALIA 1 bubnnoreka [JOK
9BOJIIOLAA https://m.edsoo.ru
3aKOH reHeTHYecKoro paBHoBecus JIx.

7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05 bubnuoteka [JOK
pabota «BbIsiBIEHHE U3MEHUUBOCTH Y https://m.edsoo.ru
oco0eilt 0HOTO BHJIa»

bu6mmoreka [IOK

8 DnemeHTapHbIE (PaKTOPHI IBOJIOLUN 1 https://m.edsoo.ru

9 Dddext ocnoBaremns. Ihdext 1 bubnuorexa [JOK
OYTBUIOYHOTO TOPJIBIIIKA https://m.edsoo.ru

10 Murpanuu. M3onauun nonyasnui: 1 bubnuorexa [IOK

reorpaduyeckas, OnoJorudecKas

https://m.edsoo0.ru
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1 EctecTBeHHBIN 0TOOpP — HAMPaBISIONTNI bubnmoreka [JOK
(hakTOp IBOFOITUN https://m.edsoo.ru
. bubnmoreka [JOK
12 [TosoBoit 0TOOP 1
https://m.edso0.ru
[Tpucmoco0IeHHOCTh OPTaHU3MOB KaK
€3yJIbTaT MUKPOIBOJTIOIIHH.
13 %ago aTo Haﬂp abora «M3y4yenue 0.5 bubmmorexa LIOK
patopHas p i . ' https://m.eds00.ru
apoMop(h030B U UIMOAAANITAUI Y
pPacTeHUI U )KUBOTHBIX»
[Ipumepsl npucnocoOaeHU y OpraHu3MoB:
Mopdonorudeckne, GU3NOIOTHIECKHUE,

14 OMOXMMHYECKHE, TTOBEICHICCKUE. 05 bubnuorexa [JOK
JlaboparopHnast padora «IIpucnocobiaeHus ' https://m.edso0.ru
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1[e1eco00pa3HOCTh)

Bun, ero kxpurepun U CTPYKTypa.
puTep PYITYP bu6mmoreka [IOK
15 Jlaboparopnas pabota «CpaBHEHUE BUIOB 0.5
https://m.edso0.ru
0 MOP(OTOTUIECKOMY KPUTEPHIO
bu6mmoreka [IOK
16 CrpykTypa BH1a
PYKTYpa Bul https://m.edso0.ru

17 BunoobpazoBanue kak pe3yabTaT bubnuoteka [JOK
MHKPO3BOIOLNA https://m.edso0.ru

bu6nmoreka [JOK

18 CBs13b MUKPOIBOJIIOIIMH U STTHUIEMUOTIOTHN

https://m.edso0.ru

19 Maxkpoaomtonus. [laneonronornueckue bubnuoreka [IOK
METObI U3YUYEHUS 3BOIIOIAN https://m.edsoo.ru

20 buoreorpaduyeckue MeToab! U3ydeHUs bubnuorexa [IOK

9BOJJOINH

https://m.edsoo0.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

OMOPHUOIOrMYECKHUE U CPAaBHUTEIBHO-

bubmuorexa [JOK

21 Mopdonoruueckre MeTo 1bl U3y4eHHs
pd Hbl U3y https://m.eds00.ru
SBOJIIOLIMU
MonekynsapHO-TEHETUYECKUE,

bubmuorexa [JOK
22 OMOXMMHYECKHE U MATEMATUYECKUE
https://m.edso0.ru
METO/bl U3YUYEHUS IBOJTIOLIUN
bubnnoreka [HOK

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH 1

https://m.edso0.ru

24 AnantuBHas paauanua. HepaBHOMepHOCTh bubnnoreka [JOK
TEMIIOB JBOJIIOLAH https://m.edso0.ru

o5 HayuHble runoressl IpoucxoxacHus bubnuoreka [IOK
KU3HU Ha 3emJie https://m.edso0.ru

26 JloHay4HbIEe PEICTABIEHUS O 3aPOKICHUU bubnuorexa [JOK
KU3HU https://m.edsoo.ru

97 OcCHOBHBIE 3TaIbl HEOPTaHUYECKON bubnnoreka [JOK
SBOJIIOIAU https://m.edsoo.ru

bu6nmoreka [JOK

28 ['umoTe3sl 3apOKACHNUS )KU3HA

https://m.edso0.ru
Ucropus 3emiin 1 MeTOABI €€ N3YUEHUSI.

29 JlabopaTtopHas paborta «M3yueHue u 05 bubnmnoreka [JOK
ONMCAaHUE UCKOIIAEMBIX OCTAaTKOB JIPEBHUX ' https://m.edsoo.ru
OpraHU3MOB»

30 HavanpHble sTansl OpraHuuecKon bubnuoreka [IOK
3BOIIOIUHU https://m.edsoo.ru

bu6mmorexa [IOK

31 DBOJIIOLMS DYKAPUOT

HH oyKap https://m.edso0.ru

32 OCHOBHBIE 3TaIlbl BOIIOLUU 05 bubnnorexka [JOK

PaCTUTCIILHOTO MUpPaA. HpaKTI/I‘{CCKaH

https://m.edsoo.ru
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paborta «3ydenne ocoOeHHOCTEH
CTPOCHHS PACTEHUI PA3HBIX OTICIOBY

OCHOBHBIC 3TAIIBI 3BOJIFOIIUH KUBOTHOI'O

bu6mmorexa [IOK

33
Mupa https://m.edso0o.ru
DBosronus )KUBOTHBIX. [IpakTuueckas
. bu6mmoreka [IOK
34 pabora «3yueHue ocooeHHOCTEH 0.5
https://m.edsoo.ru
CTPOCHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 PazButue xu3Hu Ha 3emMie Mo 3pam 1 bubnmoreka [JOK
nepuojiaM https://m.edsoo.ru
36 MaccoBble BBIMUPAaHHSI — 3KOJIOTUYECKUE bubnnoreka [JOK
KPH3UCHI IIPOIILIIOTO https://m.edso0.ru
37 CoBpeMeHHBIN HKOJTOTUYECKUN KPU3HUC, €T0 bubnnoreka [JOK
0COOEHHOCTH https://m.edso0.ru
38 CoBpeMeHHasl cucTeMa OpraHu4ecKoro bubnuorexa [JOK
MPOILIOro https://m.edsoo.ru
39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIIBI bubnnoreka [JOK
OpraHu3MoOB https://m.edsoo.ru
bu6nmoreka [JOK
40 AHTpOIOJIOTHS — HayKa O YeJOBEeKe
https://m.edsoo.ru
41 Pa3ButHe npencraBiaeHuii o bubnuoreka [IOK
MPOUCXO0KJICHUN YEIOBEKA https://m.edsoo.ru
Mecto yenoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas
N bubmuorexa [JOK
42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
https://m.edsoo.ru
CTPOCHHMSI CKEJIeTa YeJI0BeKa, CBSI3aHHBIX C
MIPSIMOX O3KJICHUEM»
bu6mmoreka [JOK
43 JIBM>KyIIMe CUiIbl aHTPOTIOT€HE3a

https://m.edsoo0.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

44 CooTHouleHrne ONOIOTHYECKUX U bubmuorexa [IOK
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E https://m.edsoo.ru
bubmuorexa [JOK
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
https://m.edsoo.ru
bubmuorexa [JOK
46 [laneorenerrka 1 najaeoreHOMuKa
https://m.edsoo.ru
bubmuorexa [JOK
47 DBOJIIONHS COBPEMEHHOTO YeJIOBEKa
https://m.edsoo.ru
Yenoseueckue pachl. [IpakTuueckas
bu6mmorexa [IOK
48 pabota «3ydueHne SKOIOrHueCKux 0.5
3 https://m.edso0.ru
aJlanTanui 4eJI0BeKa
49 MexaucuuIimHapHble METOIbI bubnnorexa [HOK
AHTPONOJIOTUH https://m.edsoo.ru
50 3apoxIeHue U pa3BUTHE KOJIOTHU bubmmorexa LHOK
P p https://m.edsoo.ru
Metonsr skonorun. JlabopaTtopHas pabora
bubmuorexa [JOK
o1 «3yueHne MeTo10B HKOJIOTMUECKUX 0.5
N https://m.edso0.ru
WCCIIETOBAaHHI»
59 3Ha4YeHHUE 3KOJIOTMYECKUX 3HAHUU IS bubnnoreka [JOK
YeJloBeKa https://m.edsoo.ru
bubnmnorexa [JOK
53 Okonornyeckue pakTopsl 1
https://m.edsoo.ru
Abuotnueckue akropsl. CBeT Kak
54 skonoruueckuii pakrop. JlaboparopHas 05 bubnmnorexa [JOK
pabota «BpIsiBIEHHE MPUCTIOCOOTIEHUI ' https://m.edsoo.ru
OpPTaHU3MOB K BITUSTHUIO CBETa
55 Abuornueckue gaxktopsl. Temneparypa 05 bubnnorexka [JOK

KaK dKOJIOTHYECKHUH (akTop.

https://m.edsoo.ru
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Jlaboparopnas pabota «BrisBicHHE
MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHIO
TEMIIEPATYPbhI»

Aobunornuaeckue GpakTopsl. BiaxxHocTs Kak
sKosioruueckuit gpaxrop. JlaboparopHas

bubmuorexa [JOK

56 0.5
paboTta «AHATOMHYECKHE OCOOCHHOCTH https://m.edso0.ru
pacTeHui U3 pa3HbIX MECT OOUTAHUS

bubmuorexa [JOK
57 Cpenpl 0OUTaHUS OPraHU3MOB
peAl p https://m.edsoo.ru
bubanorexa LIOK
58 buonornueckue puTMbl 1
https://m.edsoo.ru
bu6mmoreka [IOK

59 JKusuennsie GopMbI OPraHU3MOB

Gbop p https://m.edsoo.ru
bubnuoreka IIOK

60 buotnueckue GpakTopsl 1

https://m.edsoo.ru
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI
bu6mmoreka [IOK
61 JUISL CYIIECTBOBAHUSI OPIaHU3MOB B CpeJie
https://m.edsoo.ru
obouTaHus

62 DKOJIOTHYECKUE XapaAKTEPUCTUKHI bubnuoteka [JOK
MOIYJISALAN https://m.edsoo.ru
OcCHOBHBIE TIOKA3aTEIIN TOIYJISIIHH:

bu6nmoreka [JOK
63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
https://m.edsoo.ru
MOJIOBAst CTPYKTypa
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:

64 0KJ1AEMOCTb, IPUPOCT, TEMII POCTA bubmmorexa [IOK
POA » TPUPOCT, p ’ https://m.edso0o.ru
CMEpPTHOCTh, MUTPAITAN

bu6mmoreka [JOK
65 DKoJoru4eckasi CTpyKTypa Mmonysiuu

https://m.edsoo0.ru
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bubmuoreka [JOK

66 WHAMHKA TOMYJISIAN U €€ PEeryIIsIIus
A Y petym https://m.edso0.ru
67 Kpussle pocTa YuCAEHHOCTH MOMYJISILIUY. bubnmoreka [JOK
Kpusble BbIKUBaHUS https://m.edsoo.ru
DKOJIOTHYECKasl HUIIIA BU/A. Eub OK
nOIMOTEeKA
68 Jlaboparopnas padota «IIpucnocoOnenus 0.5 1
N https://m.edso0.ru
CEMSIH PACTCHHH K PACCEIICHUIOY
. bu6mmoreka [IOK
69 Bun xak cucrema nomynsnuit
https://m.edso0.ru
70 3aKOHOMEPHOCTH TTOBEJICHUS U MUTPALIHI bubnnoreka [JOK
’KMBOTHBIX https://m.edsoo.ru
bubnnoreka [JOK
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 i
https://m.edso0.ru
bubmuorexa [JOK
72 DKocucTema Kak OTKpbITasi cucTeMa
https://m.edso0.ru
73 KpyroBopor BeecTs 1 NOTOK SHEPTHUH B bubnuorexa [IOK
JKOCUCTEME https://m.edso0.ru
bu6nmoreka [JOK
74 OcCHOBHBIE TTOKA3aTENN IKOCUCTEMBI
https://m.edso0.ru
bubnmnorexa [JOK
75 DKOJOTrHYECKHUE MUPaMHIbI 1
https://m.edso0.ru
bu6mmorexa [IOK
76 N3menenns cooOIecTB — CyKIIECCHHI
- i https://m.edso0.ru
77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI bubnuoreka [IOK
03€p U peK. IKOCUCTEMBI MOPEN U OKEAHOB https://m.edsoo.ru
78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI bubnmoreka [JOK
TYHJAD, JIECOB, CTEIIEH, ITYCTHIHb https://m.edso0.ru
79 AHTpPOIIOT€HHBIE SKOCUCTEMBI bubnuorexa [IOK
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Yp6oskocucremsl. [IpakTrueckas padota

https://m.edsoo.ru
bubmuorexa [JOK

80 0.5
«M3ydenne u onrucanue ypOoodIKOCUCTEMBI https://m.edsoo.ru
3akoHOMEPHOCTU (POpMHUPOBAHUS
P P 13 P . bu6mmoreka [IOK
81 OCHOBHBIX B3aMMOJICHCTBHIA OPTaHIU3MOB B
https://m.edso0.ru
JKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpSI3HECHUI
82 Pa3HBIX TUIIOB Ha CYOOpTraHU3MEHHOM, bubnnoreka [HOK
OPraHu3MEHHOM, ONYJISIHUOHHOM U https://m.edso0.ru
9KOCUCTEMHOM YPOBHSIX
83 buocdepa — obmemanerapHas 0060g09Ka bubnnoreka [JOK
3emin https://m.edso0.ru
bu6mmoreka [IOK
84 Yuenue B. U. Bepuaackoro o 6uochepe
pHa dep https://m.edso0.ru
85 3aKOHOMEPHOCTH CYLIECTBOBAHHUS bubnnorexa [HOK
onocdepsl https://m.edso0.ru
86 KpyroBopots! BemiecTs u bubnuoreka [IOK
OMOr€eOXUMHUYECKUE [TUKIIBI https://m.edsoo.ru
87 3oHanpHOCTH Ouochepsl. OCHOBHBIE bubnmnoreka [JOK
OMOMBI CyIIN https://m.edsoo.ru
. bubnmnorexa [JOK
88 YcroitunBocTh 6uoCheps! 1
https://m.edso0.ru
bu6nmoreka [JOK
89 DKOJOTHYECKHE KPUZKUCHI i UX TPUUNHBI
https://m.edso0.ru
bubmuoreka [JOK
90 BoszeiicTBue uenoBeka Ha Onocde
A Pepy https://m.edsoo.ru
01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA bubnuorexa [IOK

PaCTUTENBHBIN U JKUBOTHBIN MU

https://m.edsoo0.ru
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bubmuoreka [JOK

%2 Oxparia IpHpOE! L https://m.edso0.ru
93 OCHOBHbBIE IPUHIUIIBI YCTOMYHUBOTO 1 bubnmoreka [JOK
pPa3BUTHS YEJIOBEUYECTBA U MPUPOJIBI https://m.edsoo.ru
PanmonansHOe MPUPOAOIOIL30BAHNE U BuGmorexa LIOK
94 COXpaHEHHE OMOJIOTHIECKOTO 1
https://m.edso0.ru
pa3zHooOpa3us 3eMiaun
95 O6006mmenue mo reme «KMHUKPOIBOIIOIUS U 1 bubnnoreka [HOK
€€ pe3yJIbTaThbI» https://m.edsoo.ru
96 O600mmenue mo reme «MaKpOIBOIIOIUS U 1 bu6mmoreka [IOK
€€ pe3yJIbTaThbI» https://m.edsoo.ru
97 O606menue o teme «IIporucxoxaeHue u 1 bubnuorexa [JOK
pa3BUTHE )XU3HU HA 3eMIIe) https://m.edsoo.ru
08 O6061menue o teme «lIpoucxoxaeHue 1 bubnnoreka [JOK
YeJI0BEKa — AHTPOIIOTEHE3» https://m.edso0.ru
99 O06o001eHne 1o TeMe «IKOJIOTHsl — HayKa O 1 bubnnorexa [JOK
B3aUMOOTHOIIEHUAX OPraHU3MOB» https://m.edso0.ru
100 O600menue mo Teme «OpraHu3Mbl U cpeia 1 bubnuoteka [JOK
oOuTaHUM» https://m.edsoo.ru
101 O0600meHue o TemMe «IKOJIOTHS BUIOB U 1 bubmuorexa [JOK
TOITYJISLIAN https://m.edsoo.ru
102 0O606mmenue o Teme «buochepa — 1 bubmmoreka [JOK
rio6anpHast IKOCHCTEMa) https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonorndyeckue cucteMsl u mporieccol, 10 kiace/ Tepemor A.B.,
[TerpocoBa P.A., OO01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCThIO « O]
MHEMO3HWHA»»

* buonorus. buonornueckue cucremsl u mponecchl, 11 kmace/ Tepemos A.B.,

[Terpocosa P.A., O01iecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO « O]

MHEMO3HNHA»






