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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.

VpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKaHEBBIN,
OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUI0BO, DKOCHUCTEMHBIHN (6MOTEOIIEHOTUYECKHI),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak opma cymiectBoBaHUS MaTepuu. Hayku, n3ydaromiye >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHHU3alUU.

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

JleMoHCTpanuu

Tabmuel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «BHOJOTHYECKHE CHCTEMBIY,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMH KUBOHM MPUPOIB», «CTpOEeHNE )KUBOTHON
KiIeTkn», «TkKaHWM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpraHU3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUECHUS KUBOUH MPUPOIBD».

O6opynoBanue: m1abopatopHoe 000pyI0OBaHUE JIJIS TPOBEACHUS HAOIIOICHUN, U3MEPEHHUI,
AKCIIEPUMEHTOB.

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

Tema 3. buojorusi KjieTrkun



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHUS OTKpBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, METOJ MEUYeHbIX aTroMoB, AuddepeHunanbHOe — LEHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. llIneiinen, 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.

IIpakTuyeckass padora «/3ydueHue METOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
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 CTPYKTYPHUPOBAaHUHU KIIETKH, TEIJIOPETYIISALUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoM Mouiekynbl. IlepBuuHas cTpykTypa Oenka, MenTUAHAs
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS M (PU3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuIuu
YTJIEBOJIOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TEeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonornueckue pynkuuu JHK. Buasr PHK. @ynkunn PHK B kitetke.

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

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

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



Tabmuner u cxembl: «llepuonnyeckas TabmuIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIOTH», «CTpoeHue MoiaeKyabl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

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

JlaGopaTopuas padora «/ccienoBanue HYKJICHMHOBBIX KUCIIOT, BBIIEICHHBIX M3 KIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKHU

Tumbl KJIETOK: dyKapHOTHUYECKas M mpokapuorudeckas. 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 OMOLIEHO3AX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIA aKTUBHBIN TpaHcnopt). [lomynponunaemocts MemOpanbl. Pabora
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Mutomnazma. L{uto3ons. Llutockener. JIBmkenue uuTomiaazMbl. OpraHOUIbl KIIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), anmapat ['ombmxu,
JM30COMBI, UX CTpOeHHE W (QYHKIUH. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enkos ¢ OIIIC. Cunres
pactBopuMbIXx ~ OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. [Imagkuit  (arpanHynsipHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onsmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJeTke. Bakyonu pactutensHbIX KieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMUM MHUTOXOHIpUH W 1actuj. [lepBUuHBIE, BTOPUYHBIE H CIOXHBIE IJIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOMIACThl  BBICHIUX
pacTeHUN.

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

SAnpo. Obonouka s1apa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMmMaThHa — TUCTOHBIL. J{uHamuka s0epHou
000n104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsle  BikitoueHus.  CpaBHMTENbHAs  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOEHUE PAaCTUTENBbHON KiIeTKn», «CTpoeHne MUTOXOHIpUM», «Snpoy», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

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

JlabopaTopnasi paGora «l3yueHne CTpoeHUs KJIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

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

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

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUH 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.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentbl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIHIA 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, BOJOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

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

AdpoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loAroTOBUTENBbHBIA ITarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronoruueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUH B Mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiimpoBaHHE.
Onepeusi membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnon 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», «bunocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

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

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW 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 TIPOLIECCOB OPOXKECHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnmencTBeHHONM uWHGpopMauuu. |'eHeTHdYeckwil KOJX, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTbD,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

Tpancnsmus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocunTese Oenka. YcnoBus
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 mpokapuor. ['mmote3a omepona (®. XKako0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 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
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaro. Kusneuwwiti yuxn J{HK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBanusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

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

Tabmuiet 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. Mutepdaza u muro3. OcoOeHHOCTH
npolieccoB, nporekaronmx B uHtepgase. Iloaroroska kietku k nenenuto. Ilpecunrernueckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
uHTEp(PA3HI.

Marpuunenii  cunre3 JHK —  perumkanms.  Ilpunnuner  perumkanun — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIETbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUII. J(MIJIOWIHBIM M TarIoOWIHBIA 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 unukia 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

Tabmuipl u cxembl: «KU3HEHHBIM LUK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

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

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHYMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

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

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHEil: oOpas3oBarenbHas, IOKPOBHas,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTpOoeHHs, QYHKIMI U pPacloOKEeHUs
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. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

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

[Mutanue opranusmoB. [lormomienre BOJbI, YIIECKUCIOTO Ta3a U MUHEPAIBHBIX BEIICCTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[luraHue TO3BOHOYHBIX XMUBOTHBIX. OTAENbI MUILEBAPUTEIBHOTO TpakTa. llumieBaputenbHbie
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe u JIEroyHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIALNH JIETKUX Y TITUIl U MJIICKONMUTAIOMUX. Perymsiust apixanus. [{prxaTenpbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHHsl.  OBOJIIOLIMOHHBIE  YCIOXXHEHHS  CTPOEHHS  KPOBEHOCHOM  CHUCTEMBI
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 BblJeeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema dyenoBeka. KIETOUHBIH W TyMOpaJdbHBIA HMMYHHTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  crenuuueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

PazapaxxuMocTe M peryndauuss y OpraHu3moB. Pa3ipaxuMocTb y OJHOKIIETOYHBIX
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 YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisiusi W SHAOKPUHHAs CUCTEMa >KUBOTHBIX W 4YesoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3auMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembr», «Ctpoenue ctebmns», «CTpoeHHe IMCTOBOM TUIaCTHHKNY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cUCTEMay,
«BeiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MBIIb», «MMyHUTETY,
«Kumeunomnosnoctapie», «CxeMa mUTaHus pacTeHHui», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrtema ntuny, «HepBHas cucTeMa MIIEKOTUTAIONINX),
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PACTeHHM, TepOapuy paCTeHUI Pa3HBIX OTJ/EJIOB, BIAYXKHBIE TTpEnapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHuss Kpaxmana ¢ OenkoB TMojA JeiictBueM (QepMeHTOB, 000pyAOBaHUE s



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHrue TKaHeH )KUBOTHBIX».

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

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIIALMS, (hparMeHTaus, KIOHUPOBAHHUE.

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.

IIpenzaponpiieBoe pasurue. l'ameroreHe3 y JkuBOTHbIX. [lonoBble — kemne3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

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

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa O Pa3BUTUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOpHOTeHe3a KUBOTHBIX (Ha MpUMepe JATyIkn). Jpodbnenue.
Tunsl apobnenus. [emepmunuposanunoe u HedepmunHuposantnoe opodnenue. bracmyna, munvl
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANBHAS HMHAYKIHMS). 3aKjajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3ynbTaT HepapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TTO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [leprojpl OHTOreHe3a 4YesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxeHune u paszputue pacteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
Omiog0TBOpEHHE M pa3BUTUE PACTUTENBHBIX OPraHu3MoB. JIBOWHOE OIUIOJOTBOpEHUE Y
[[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,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CHEPMaTO30HUAa»,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butne capanum», «Pa3BuTtHe naryukny», «J{BoliHOE OIIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJBbHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI MUK MNanopOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHHUe: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMAaTO30UI0B,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKN».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHue OpraHoOB 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. Poib oTeuecTBeHHBIX y4Y€HBIX B pa3BuTHH reHetuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIE NPU3HAKH, JIOMMHAHTHBIA M PpELECCUBHBIA NpPHU3HAK, T'OMO3MUIOTAa,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, 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 HACJIEICTBEHHOCTH

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.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleZJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

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

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNE CLETUICHNUS MEX1y F'eHaMu. XpOMOCOMHAs TEOpHsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBI M TeTeporaMeTHbId NOJI. ['eHeTnyeckas CTPYKTypa HOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE IECMCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoaeicTBuE HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkue acteKThl KOHTPOJIS U U3MEHEHUs HAacJeICTBEHHON nHpopManuy B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupyoliee ckpeuBanue», «Henonnoe nomunuposanuey, «CleniieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJSl IEMOHCTPAllMU 3aKOHOB €JMHO00paszus ruOpHa0B MEpPBOro
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ylnbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUA Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopnelictBie reHotuna u cpeapl npu (GopMupoBaHHHM (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHBIE TpPHU3HAKH. Buiapl  M3MEHYUBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

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

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMOuHaTtuBHasi ©13MEHUYMBOCTh. Meio3 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IJaHUM T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtaliioHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIlUH.
Comaruueckre W MOJOBble MyTanuu. [IpUYuHBI BO3HUKHOBEHHUS MyTalui. MyTrareHbl M HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POb INULEHEMUYECKUX (PaKkmopos 6 HAcie008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

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

Tabmumpl u cxembl: «Bunmbl m3meHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ W3MEHYHBOCTH»,  «Meio3y»,  «OmiaogorBoperue»,  «[ eHeTHdeckue
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 BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

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

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoaHasi NMporpaMMa HCCIEIOBAHMS T'E€HOMa YEJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YeTIOBEKAa: TeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHA,
MONYJISALUOHHO-CTAaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpenesieHue



TE€HOTHIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yucie ¢ nomoubto [T1P-
anaymza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIEC OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYXKawllel cpeabl. l'eHeTnueckas MpeapacrnoaokeHHOCTh
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

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIIMOHHOM cenekiuu. VcnbiTanue npousBoauTenei mo moroMctBy. Ot6op mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA M OTOOP 110 TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuarnmoHHbBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAaKTUPOBaHMS M MeToAoB pekoMOMHaHTHbIX JHK s
MOJTYYEHHS UCXOAHOTO MaTepralia sl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mpuyuHbl. Hcnonp3oBaHue rerepo3nca B cenekiuu. OtmanéHHas ruOpuaM3aIus.
[Ipeononenne Oecruioqusi MEXBHAOBBIX THOpUIOB. JIOCTHIKEHUS CEJIEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyeii i CO3AaHMUsI HOBBIX COPTOB U THOPHUIOB CEIBCKOXO03SUCTBEHHBIX 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 ¢ npUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosblX uoel 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 TPOUCXOXKACHUS U MHOTOOOpa3usl KyJbTYPHBIX PaCTCHUID,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACJIEICTBEHHOW HM3MEHUYHMBOCTH», «METOIbI CENEeKINn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

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



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIbI M JAOCTHXKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIaOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoduosorudyeckuit cuute3. O0bEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOJIY4E€HHsI OPTaHU3MOB U MX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeTonpl KynbTypbl KJIETOK M TKAaHEHM PacTEeHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupoBaHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEpUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOW
UHXECHEPUHU.

Menununackue 6uorexnonoruu. [Tocrrenomuas mudposas meaununa. [1P-auarnoctuka.
MeTab010MHBIN aHaNM3, TEHOLIEHTPUYECKUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapreTHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peeHus 3a1a4 NepCcoHaTN3UPOBAHHON MEIUIIUHBI.

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: «Vcrnonap30BaHME  MHUKPOOPTaHM3MOB B MPOMBIIIJICHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrus — BayKHeIas Mpou3BOIUTENbHAS 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 Hay4dHas JaearenbHocTh Y. JlapBuHa.



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

Odopmnenue cuateTndeckoit Teopuu sBoonuu (CTD). HeltpanbHas T€Opus SBOTIOLNH.
CoBpeMeHHas IBOJIIOIMOHHAS OUoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€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. Xonaein, [. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsunay, «Haxonku Y.
HapBuna», «®PopMmbl 060pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHoroobOpasue
KyJBTYpHBIX (hopM KamycTs», «[loponbl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTApPHOE 3BOJIIOLIMOHHOE SIBICHHE. 3aKOH TeHeTuueckoro paBHoBecus JIx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBIDKYIIHME CHIIBI) JBOJIONMHA. MyTallMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. J[pelih TeHOB — cirydaiiHble HEHAIpPABICHHBIE W3MEHEHHS
qyacToT ajulened B momymsauusax. O¢¢exT ocHoBatens. IDpgexkm OYMbLIOUHO20 20PIbILUKA.
CHudicenue ceHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcroco0NeHHOCTh OpPraHU3MOB KakK pe3yJbTaT MHUKpPO3BOJIIOLUUU. BO3HHKHOBEHME
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ipumepsr npucnocodaeHnit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpazoBaHue kak pe3yibTaT MHUKPOIBOIIOLMH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BoOmIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CTIOCOOBI OOPHOKI C HEM.

JleMoOHCTpaL UK

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

Tabnuupl u cxembl: «MyTallMOHHAS U3MEHUYUBOCTBY, «[lomysaIOHHas CTPYKTypa BUAa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJIOTHYECKasT HM3OJISAIHS TOMYJISIUA ceBaHCKOW dopenny», «l'eorpadudeckas H30IAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «l[lomynsannoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYyILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJIaHU3M», «OKusble HCKOIIaEMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka >KHUBOTHBIXY,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TpPEX  BUAOB  JIAHABIIEH»,
«DKOJIOTMYECKOe BMJI000pa3oBaHME BHUJOB cHUHUIL, «[lonumnonasl pacteHuit», «KamycTHO-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMEpaMHU pa3InYHbIX MPHUCIIOCOOJIEHHUH, uydesa NTUL U 3Bepeill pa3HbIX BHUIOB, repOapuu
pacTeHui GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

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

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

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

buoreorpaguueckue Metonsl uszydeHus osomonuu. CpaBHeHue ¢uopbl U (payHbI
MaTEPUKOB U OCTPOBOB. bruoreorpadudeckue odactu 3eMin. BHIbI-OHIEMUKH U PEITUKTHI.

OMOPHONIOTHYECKUE W CPABHHUTEIBHO-MOP(]OIOTHYECKHE METObI M3YyYCHHS ABOJIOIHH.
I'eHeTHYeCKHME MEXAHU3MBI 3BOJIOLMU OHTOTEHE3a U IOSIBICHUS SBOJIFOLMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOrMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONEKyISpHO-
reHeTUYeCKue, OWOXMMHUYECKMEe M  MaTeéMaTH4YeCKHEe METOJAbl M3YyYeHHUS  HBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallu1 U SBOJIIOLMSI TEHOMOB.

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

JleMoOHCTpaL U

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

TabGnuupl U cxembl: «PUIOTEHETUYECKUH Psi/l JIOIAAN», «APXEONTEPUKC, «3BEpo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  aHAJIOTMYHBIE  OpIaHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W ILIMMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

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

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHayuHbIE TPEICTABIEHUSI O 3apOXKACHUU JKU3HU (KpeauuoHM3M). ['mmore3a mOCTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ ornposepkeHue onpltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxokaeHne KU3HU U acTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuMHUUECKasi 3BOJIONHS. AOHOTeHHBIH CHUHTE3 OPraHMYECKUX BEUIECTB M3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoteza I'. Mémnepa. Pubosumsel (T. Yek) m rumoreza «mupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnbie 3Tanbel opraHnyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTsl u
3YKapUOTBHI.

[Tpoucxoxaenne 3ykapuoT (CUMOMOTeHe3). DBOJIOLUMOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. IlosBneHume CHOpOBBIX pacTEHUN W 3aBOEBAHME HMH CYILH.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIONUS NTO3BOHOYHBIX. [Iponcxoxacane aM(puOuil M penTHIIni.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U NEPUOAAM: apXel, IPOTEpPO30H, NaJIe030, ME303011,
KaiiHOo30#M. OOmias xapakTepuCTHKa KJIMMara W Treojiorhyeckux ImporeccoB. [losBieHue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HCHI npouutoro. IlpuumHel u ciencreus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

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

JleMoOHCTpaLuu

[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
CaM03apOoXKJIeHUs XHU3HM», «Cxema ombita C. Mmmiepa, I'. FOpu», «3JTtansl HeopraHndecKou
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHMOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmoporHukm», «l 0noceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTHS KUBOTHOIO MHpPay,
«ApoMop¢o3bl  KUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«UYneHucToHorue», «PbIOBIY, «3eMHOBO/IHBIEY, «IIpecmMbikarontuecs», «[Itutsy,
«Mnekonuratomuey, «Pa3BuTe KuU3HM B apxeHckoil apew, «Pa3BuTHe KU3HM B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
Me3030lCKOil 3pe», «Pa3BuTve XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIHUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUIl U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIA€MBbIX, MYJISI)KU OPraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHUE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpTraHU3MOBY.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTJZIETIOBY.

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

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3pgens! u 3anaun auTponosioruv. MeToabl aHTPOIIOJIOT UH.

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-OMOXMMHUYECKHe, MoBeAeHueckne. OTauuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

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

OcHoBHBIE CTaUM aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYIIbI)
Y paHHUE TIOHTUJBI — OOIIKE MPEIKN YeJIOBEKOOOPa3HbIX 00€3bsiH U JIIOJCH. ABCTPATIONIUTEKU —
JIBYHOTHE TNpeakH JroAe. YenoBek ymenblid, NMepBble M3TOTOBJIECHUS OpyAuil Tpyda. Uenosek
MPSIMOXOJIAIINI 1 TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA, JEHHCOBCKUUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka 1 maaeoreHOMUKa.

DBOJIOIUS COBPEMEHHOTO ueloBeKa. EcTecTBeHHBIN OTOOp B MOMyMNSIUSAX 4YelOBEKa.
MyrtaunonHsli ponecc U nonumMopdusm. [lonynasuoHHble BOJIHBI, Apeiid) T€HOB, MUTpALUs U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [loHsTue o pace. bonbmime pacel: eBporeounaHas (eBpa3uiickas),
aBCTPAJIO-HETPOHIHAS (PKBaTOpHANIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
NyTH paccelieHuss 4YeloBeka Mo 1aHere. EauHCTBO uyenoBeweckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpYyXaroliel cpenpl. BiausHue reorpadudeckoil cpenbl u Jpeiida TeHoB HA MOPGHOIOTHIO U
(U3HOIOTHIO YeTOBeKa.

MexauciurinHapaple  MeToabl B (u3nyeckord  (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALHUM.
buocouuaneHble  WcclenoBaHUS ~— NPUPOABI  uyenoBeka.  MccienoBaHue — KOSBOIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JeMoHCTpauMu



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

Tabmumer w  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymenslii», «HenoBek mpaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYSCKUMU W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa IIPEIKOB YEIOBEKA.

JlaGopaTtopnas pabora «/3yueHne OCOOEHHOCTEH CTPOCHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHM3MEHHBIX CHCTEM € OKPY/KAKIIeH cpenoit

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

Mertonbl skosioruu. [loneBbie HaGMONEHU. DKCIIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupofoid. DopMUPOBAHUE DHKOJIOTUYECKOW KyJIbTYpPBHI M
HKOJIOTMYECKOM rpaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIeH CpebD».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

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

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PAaCTEHUNl M >KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kkak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHui mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IyIIHAs, MOYBEHHAas, TNTyOWHHas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOUYHBIE PUTMBIL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHHii: NepeBbs, KYCTAPHHUKH, KYCTApHHUYKH, MHOTOJICTHHE TPABbl, OJHOJETHHUE TpPAaBBHI.
JKuznennbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (OCOOCHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJCHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPaAHTCTBO, HaxyieOHWYecTBO). Herpoduueckne  B3amMonelcTBHs  (TOMHYECKUE,
dbopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKUX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKITFOYCHHS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHbBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KXUBOTHBIX», «Cpenbl OOUTAaHUS OpPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, «IDKOCHCTeMa XBOWHOro Jecay, «llemm mutanusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: TepObapuy pacTCHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  SKOJIOTWYECKHX  (HAKTOpOB, TepOapull  CBETOJNIOOMBBIX, TEHENIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHus, repOapu M KOJUIEKLIMU TEIJIOJIOOMUBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpopuTam,
KcepoduTaM, Me30(pHUTaM, KOMHATHBIE PACTEHHUS JJaHHBIX TPYIN, KOJUIEKIWH KHUBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpelax, repOapuu U KOJUIEKLIUU PAcTeHHH M KMBOTHBIX, 00JIala0IINX
YepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUIEKIIUH KUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIePaTyphI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssimust kak OuoJornyeckasl cucreMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(bopMHpPOBaHNUN MPOCTPAHCTBEHHOMN CTPYKTYpHI oMy sAIuil. OCHOBHBIE TIOKA3aTeIH MOMYJISALUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHas U TOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Dkonornyeckas CTpykTypa nomyrsnuu. OlleHKa YHCICHHOCTH TOmyssinud. J(nHamuka
nonyasuu 1 e€ perysiuua. buotuueckuil noreHnman nonyasuud. MoenupoBaHue JTMHAMUKU
nonynsuu. Kpusble pocTa uuncieHHocTH momynsuud. Kpusble BbDKHMBaHUS. Perymsius



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

[Tonsatue 00 »HKoNMOrMUecKo Humie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsiuuvii. Apeanbsl BUAOB. BuIBI M HMX JKU3HEHHBIE CTpaTErvu.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysuny, «lIpoctpancTBennas
CTPYKTypa nonyiauun», «Bo3pacTHple mnupamuasl nomymnsuu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHbIMH OpranuzMamu», «Mojens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K paCCENCHUION.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTas cucrema (A. Jk. Tencnu). DyHKUMOHANBHBIE OJIOKU
OpPraHuU3MOB B HIKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduveckue ypOBHH.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OCHOBHBIE TTOKA3aTeNIN YKOCUCTEMBI. buomacca n npoAayKius. DKOJIOTHYeCKUe MUPAMU/JIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL.  AHTpOIIOTE€HHBbIE BO3JCHCTBHS Ha cykueccud. KimMakcHoe —cooOIecTBo.
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.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponM3anus TOpoJCKON (ayHbl. buomornyeckoe u  XO3SUCTBEHHOE 3HAUCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
sKkocucTteMax. Porb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMYMBOCTh OpPraHMU3MOB, NOMYJISUMUA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo0IOTUsl MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«9JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIBHBIE TPYIIBl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosotay, «llepBuynas cykueccus», «BoccTaHoBieHHe
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoieno3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHHN, aKBApUyM KaK MOJIEJIb SKOCHCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypooIKOCUCTEMBI».

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHUX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKypCcHs B THIWYHBIN OHOreorneHo3 (B ayopaBy, Oepes3HsK, eNbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

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
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemecTB u
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PuTMuuHoCTh siBNeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsaTre 0 6nome. OCHOBHBIE OMOMBI CYLIHM: TYHIpa, XBOHHBIE
Jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CaBaHHBI, TyCTHIHU, TPOIIMYECKUE 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 3emnn», «Kpyrosopor azora B npupoae», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kiumarundeckue mosica 3emum», «Tywapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbi jec», «Crenby, «CaBaHHa», <«IlycThIHSIY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3AyIIHOW cpenpl. OxpaHa Bo3dyxa. 3arpsi3HeHue BoAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyiienne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE  BO3JCICTBHE Ha pAacTUTENbHBIA UM KUBOTHBIH Mup. OxpanHa
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YeJIOBEUECTBA U Npupobl. PammonansHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IIPOLIECCOB.
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 IKOCUcmem u cnocooos Hopbovl ¢ OHUONOBPENCOECHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuuplr u  cxembl: «3arpsizHeHue armocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenne mouBbl», «[lapHukoBbii  3ddekT», «Ocobo oxpaHseMble MPUPOIHBIC
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 53BIK M KYJIBTYPY, IPOILIOE U HACTOSALIEE MHOTOHALMOHAIBHOrO 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
OHMOJI0TUH, TOHUMAaHK 3HAYE€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPOJIbI, 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 LIEGHHOCTEH POCCUKCKOT0O HapO/a;

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

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIFOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
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) d¢wusuyeckoro BocnuTaHus, (opMHpPOBaHMSA  KYJLTYPbl 3[0POBbSI 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 (u3WYECKas aKTUBHOCTh), O€peKHOro, 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 W HEMPHUATHS BPEIHBIX MPUBBIUEK (YHNOTPEOJCHHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JeATETbHOCTb;

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

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO HA MPOTHKEHUU BCEH
KU3HU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:



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

NOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYJIbTYphl: HMpUOOpETEeHHE OIbITa IJIAaHWPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

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

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEHICHUH MpOoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOIONOIB30BaHUEM (COOIIOCHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
yYMEHHUE TMPOTHO3MPOBATH HEOIArOMPUSATHBIE SKOJIOTHYECKHE IMOCIEICTBUS MPEANPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JEeSITeIbHOCTH  OKOJIOTUYECKOH  HANpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMH B
MIO3HABATEIBHOW, KOMMYHUKATUBHOW W COLMAIBHON TNpPAaKTHUKE, TOTOBHOCTH K YYacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HayKh W OOIIECTBEHHOW NPAKTUKHA, OCHOBAHHOTO Ha JHajore KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEXY JIFOJIbMU | TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OMONIOTMM KaK HAyKd, OCO3HaHHMA €€ poiu B (HOPMHUPOBAHHUU
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 3HAYUMOCTH OMOJIOTHM I COBPEMEHHON LMBWIM3ALMU: O0eCreueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoaa K yCTOWYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TIpaMOTHOCTH, KaK COCTaBHOH YacTH (PYyHKIIMOHAJIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

MOHMMaHHUE CYIIHOCTH METOJOB MO3HAHWS, HCIIOIB3YEeMbIX B E€CTECTBEHHBIX HAyKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KAIOIIero MHpa M NPOMCXOJAMIMX B HEM HM3MEHEHMH, yMEHHE JaelaTb OOOCHOBAaHHBIE
3aKIIIOYCHHS] Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOMIMXCS MAHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
UCCIIEIOBATEIIBCKYIO TSI TETbHOCTh HHANBHIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM 1O OHOJOTMHM B COOTBETCTBUU C IKHU3HEHHBIMU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «buoiorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE LIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeJIOBaHUEe, HAOIIOJeHNE, W3MEpPEHUE, SKCIEPUMEHT M JIpYrHe); yHHBEpcalibHbIC
yueOHbIe JeiicTBUS (MO3HaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUH OOYyYarOlIUXCS,
CIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHbIe YyueOHBbIE JACWCTBHUS B II03HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHbIE Y4eOHbIE JEWUCTBUS, PETYJIATUBHBIE YHHUBEPCAIbHbBIC
yueOHbIe AeMCTBHSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPaXkaTh:

OByaieHHe YHHBEPCAJbHBIMHM Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH :

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

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

UCIIONB30BAaTh TMPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHus1), PaCKpbIBaTh CMBICT OHOJOTHYECKHX
MOHATUH (BBIAEIATH UX XapaKTePHbIE MIPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMHU TOHSATHUSIMH);

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

UCIIONIb30BaTh OMOJIOTMYECKUe TOHSTHUS Uil OObsACHEHUs (aKTOB M SBICHUN >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/ICIIBbHBIE CPEACTBA JJIS MPEJACTaBICHUS CYIIECTBEHHBIX CBS3EH M
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HUCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEICHHs TPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCSI MaTepUATbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

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

KOOPJIMHHUPOBATh M BBINOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

pa3BUBATh KPEAaTUBHOE MBITIUNICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIAJICTh HaBbIKAMHU y4eOHO-MCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
paspenieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY METOJIOB
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB 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 IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
HOHATUSAMH U METOAAMU;

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

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyaJH3UpOBaTh 3aJady, BBIIBUTAThH
rUNnoTe3y 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 TIEPEHOCUTHh 3HAHWS B IO3HABATENBHYID M  MPAKTHYECKYI0  o0IacTu
KHU3HEIEeATEIIbHOCTH;

YMETb 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 PA3IMYHBIX MCTOYHHKAX HH(OpMaruu (TeKkcTe y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
NpEe/CTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUHBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /IJ1s BBIIOJIHEHUS YU4EOHbIX 33/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUUHBIX ITOMCKOBBIX CHUCTEM;

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

WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH paboTe ¢ OMOIOTHYECKON
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alIMTHl HMHQOpMALUU, HHYOPMALIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYILIECTBY 00CY)XKJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);



pacno3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHMSA, IMMOHMMATh 3HAYCHUE COIHAIBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHHSI KOH(DIMKTHBIX CUTYaIlUH, YMETh CMST4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIQZICTh PA3IUYHBIMH CIIOCOOAMH OOLICHHS W B3aUMOACHCTBHSA, NMOHUMATh HaMEPEHUs
JPYTHUX JIIOACH, IPOSBIATh YBOKUTEIBHOE OTHOLIEHHE K COOSCEIHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIAaraTh CBOIO TOYKY 3pPEHHSl C HCIOJIBb30BAHHEM SI3BIKOBBIX
CPEnCTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHUMATh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M MHIMBHUIAYAJIBHON pabOTHI MpH
peLIeHUH OMOJIOTHYECKOM MPOoOIeMbl, 00OCHOBBIBATh HEOOXOAUMOCTD MIPUMEHEHHSI TPYIIIOBBIX
(dopM B3aMMOEHCTBUS NIPH PELICHNH y4eOHOH 3a1a4H;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JICHCTBUI C y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)K/I0TO WiIeHA KOJUIEKTHBA;

NPUHUMATh 1M COBMECTHOM JICSTENbHOCTH, OpPraHW30BBIBATh M KOOPAMHUPOBATH
JEeUCTBHA MO €€ JOCTM)KEHHMIO: COCTaBIISATh IUIAH JEWCTBHH, PacIpelessiTh POIH C Y4ETOM
MHEHUI y4aCTHHKOB, 00CYX/IaTh PE3yJIbTaThl COBMECTHOW paboThI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKIOTO YYaCTHHKA KOMaHJIbI B OOLINI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaiaratb HOBBIE NPOEKTHI, OLICHUBATh WJIEH C TO3WUIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYIICCTBIISATh TIO3UTHBHOE CTPATETMUECKOE TIOBEJCHHE B PA3IMYHBIX CHTYaIUsX,
HPOSIBIISITh TBOPYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATHBHBIM.

OBJajieHne YHHBEPCAIBLHBIMHU PEryIAITHBHBIMH AeCTBHSIMU:

1) camoopranu3amms:

UCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHWs JJIsl BBIABICHUS TPOOJIEM W WX peIICHHsS B
KU3HEHHBIX M YYCOHBIX CHTYAIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHH 1IEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M TMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/J0POBBIO U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIIATh TO3HABATENBHYIO AESTEIBHOCTD, BBIABISTH MPOOJIEMBI,
CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIE 3aJa4d B 0O0pa30BaTENbHOH JEATENBHOCTH |
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEHICHHS MPOOIEMbI C YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OIICHKY HOBBIM CHTYAIlSIM;

pacHIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX IPEIIOYTCHH;

JIeNlaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OIBIT,

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO MIMPOKOW SPYIHUIINU B PA3HBIX 00JIACTSX
3HaHM, TOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTENBbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JICATCIBHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, UCIOIB30BATH MPHUEMBI pEIICKCHH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
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
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HA 00ecriedeHre MPOoPMIHLHOT0 00y4eHHsT 00y4YaroIuXCs
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcKUue s OHONOTMM HAy4HbIE 3HAHHS, YMEHUS U
CHOCOOBI JICMCTBUH TI0 OCBOCHHIO, WHTEPIPETAMM W NpeoOpa3soBaHUIO 3HAHWHA, BHIBI
NEeSITEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3yapTaTsl IPEACTABICHBI 110 rOJaM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpeamera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MeCTe U poJid OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHny MpodsieM paloHAIbHOTO TPUPOIOTIOIB30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOeKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUHY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
OMOJOTMYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEocTas,
caMOperyJsilMsl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, H3MEHUYUBOCTb, POCT U PAa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usi ¥ MPOUCXOXKICHUS KYJIbTYPHBIX PAaCTEHHI), 3aKOHBI (€IUHOO0Opa3usi MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIEIJICHHs], YUCTOTHl raMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBEeHHOM wu3aMeHuumBocth H. M. BaswmiioBa), mpuHIMIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HaHUS, UCIOJb3YEMBIX B OMOJOTHYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0JeHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHUil,
’KMUBOTHBIX U Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, J>KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAIIEHUs] SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MHUTAHHS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, Mei03a, raMeToreHesa, IMOpHUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH U X (PYHKIUSIMHU, MEXTy 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
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBISTh OTIUYUTEIBHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHCIIE PAaCTECHUH,
JKUBOTHBIX U YEJIOBEKA;

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

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATH MNPUYUHHO-CIEJCTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

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

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTAIbHBIMU CpPEACTBAMH,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHE, MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOLIECTB, W IMYOJHMYHO TPEACTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
WU3MEHEHHE TeHOMA U CO3/[aHNEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
obnactu OMOJIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO35HCTBA, MHUIIIEBOM
NPOMBIIIICHHOCTH, YIIyOJATh TIO3HABAaTENbHBI HMHTEPEC, HANpaBIICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

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

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE W 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
palMOHAIFHOTO TPUPOIONONBG30BaHUs, W B (POPMHUPOBAHUHM IIEHHOCTHOTO OTHOIICHHUS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIAaJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJIAJIeTh CHCTEMON OMONOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAeTeHHS U
MOHMMaHHUE CYINTHOCTH OCHOBOTIOJATAIOMIMX OWOJIOTHYECKUX TEPMHUHOB M TIOHSATHH (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HampaBICHHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTUYecKoro paBHoBecus Jx. Xapau
u B. Baiin6epra, 3apoasimeBoro cxojctsa K. M. baspa), npaBuna (Mmunumyma lO. JIubuxa,
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 BBISIBJICHUS] U OLIEHKH aHTPOINOTCHHBIX M3MEHEHUN B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
ouocteppl, CTaOMIM3UPYIONIETO, MABIXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIIOLUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEILIECTB U IIOTOKA SHEPTMU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBA3M MEXAY IMPOLIECCAMU SBOJIIOIHH, JABIKYILIUMU
CHJIAaMU aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM M NPUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

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

YMEHME UCIOJIB30BaTh COOTBETCTBYIOLINE aPTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB M CpeAbl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA,

YMEHHUE pemaTh OWOJIOTHYECKHE 3aJadyH, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEAyeMbIMH OHOJOTHYECKHMMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThI, COOONATh MpaBWiia TpU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATb HUX OSKCIEPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B Y4EOHO-HCCIIEOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH W
MeIWIMHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
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 Oyayiiei mpodeccuoHaabHON 1EATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHUS, MEIULHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO35AMCTBA, MUILIEBOM MPOMBIINIJIEHHOCTH, YIIyOIsITh
MO3HABATENIbHBIN MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHuUsI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 0
2 JKuBble crcTeMbl M UX H3Y4YECHUE
3 buonorus knetku 0 0.5
4 XuMHYECcKasi OpraHu3aIus KJICTKA 10 0.5
3) Crpoenrie u GyHKINHU KICTKU 8 0 2
5 OOMeH BelecTB U NpeBpalleHue YSHEPTUHU B 9 0 1
KJIETKE
7 HaCJIeIlCTBeH}faﬂ uHpopManus U 9 0 05
peanu3anus e€ B KJIeTKe
JKHU3HEeHHBIH UK KIETKA 6 0 1
Crpoenue U GyHKIUU OPraHU3MOB 17 0.5 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 0 1.5
1 ['eneTrka — HayKka 0 HacJIE€CTBEHHOCTU U 5 0 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1
14 I'enernka uenoseka 3 0 0.5
15 Cenexuusi OpraHu3MoB 4 0
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4 1 0




17 PesepBHOe Bpems 0
18 0
19 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 13
11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne i/ P Konrpouabnbsie IIpakTnyeckue op
NMPOrpamMMblI Bcero oOpa3oBaTeIbHBIE
padoThI padoThI
pecypcsl
1 3apo’kIeHUE U Pa3BUTHE SBOJIOIIMOHHBIX 4
Ipe/ICTaBICHUN B OHOJIOTUH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHHUSIX
5 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
[TpoucxoxxaeHue U pa3BUTHE )KU3HU Ha
6 p A p 15 15
3emie
OpraHu3msl 4 cpesja 0OUTaHUs 1.5
8 DKoJ0Tusl BUJOB U MOMYJISILIUMA 0.5
DKoJ0rHs co00IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 Buocdepa — rinobanbHast skocucTemMa
11 YenoBek u OKpyKarolas cpena




12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

7.5




ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 JKuBbIe cCTEMBI M X CBOWCTBA 1 0.5 0 01.09.2023
) buonorus kak KOMIUIGKCHasI HAyKa U 1 0 0
KaK 9acTh COBPEMEHHOT'0 O0IIeCTBa 01.09.2023
YpoBHEBast OpraHU3aIusl KHUBBIX
1 https://resh.edu.r
3 crictem 0 0 07.00.2023  Mtpsifiresh.edu.ru/
HcTopust OTKPBITHS U U3YYECHUS
4 1 0 0 https://resh.edu.ru/
kietku. Kinerounas teopust 07.09.2023 D
Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuueckas pabora
«M3yueHne METONOB KIETOYHON
5 1 0 0.5 https://resh.edu.ru/
6uosioruu (xpomarorpadus, 08.09.2023 D
anekTpodopes, auddepeHnnanbHoe
ueHtpudyruposanue, [1L[P)»
6 XUMHUECKUI COCTaB KICTKH 1 0 0 14.09.2023 https://resh.edu.ru/
MuHepanbHbIC BENIECTBA KIICTKH, UX
7 1 0 0 https://resh.edu.ru/
Ouosornyueckas pojib 14.09.2023 D
Opranuveckuie BemecTBa KJISTKH —
8 6enxu. JlabopaTopnas padora 1 0 0.5 15.09.2023 https://resh.edu.ru/

«O06HapyxeHue OEIKOB C ITOMOIIBIO



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Ka4eCTBEHHBIX PEAKLIUN»

CgoiicTBa, k1accuukanus u GyHKIHHA

9 S 0 0 91.09.2023 https://resh.edu.ru/
OpraHnyeckre BEIIeCcTBa KIETKA —

10 0 0 https://resh.edu.ru/
yENeBOIb 21.00.2023 oo EnEAL
Opranuueckue BemecTBa KISTKH — _

11 — 0 0 92 09.2023 https://resh.edu.ru/
Hyxneunossie kucnorsl. JIHK u PHK.

12 Jlaboparopuas padota «Vccienopanue 0 05 https://resh.edu.ru/
HYKJIEMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3 28.09.2023
KJICTOK Pa3JInYHBIX OPTaHU3MOBY
Crpoenue u pynkunu ATO. [pyrue

13 0 0 https://resh.edu.ru/
nykineosuarpudocdarsr (HTD) 28.09.2023 RS./ITESN. CCU. I
CexBenupoBanue JIHK. Meroast

14 T€HOMMKH, TPAHCKPHUIITOMUKH, 0 0 29.09.2023 https://resh.edu.ru/
MIPOTCOMUKHU

15 MeToabl CTPYKTYpHOI OHOJIOTHH 0.5 0 05.10.2023 https://resh.edu.ru/
Tunel knerok. [Ipokapuornueckas )

16 etk 0 0 05.10.2023 https://resh.edu.ru/
CtpoeHue SyKapuOTHIECKON KIIETKH.

17 HpaVKTHqGCKa;I pa6f)Ta «U3zyuenne 0 0.5 06.10.2023 https://resh.edu.ru/
CBOMCTB KJIIETOYHOI MEMOpaHbD»

18 [ToBepXHOCTHBIN armapar KIeTK! 0 0 12102023 https://resh.edu.ru/
OnHOMEMOpaHHbBIE OPTaHOUIBI KIETKH.

19 [MpakTrueckas padota «M3yueHne 0 0.5 12102023 https://resh.edu.ru/

JABMDKCHUA LIUTOIIJIa3MBI B



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

PACTUTCIIBHBIX KJICTKAX»

20

[TosryaBTOHOMHBIE OPTaHOM/IbI KIIETKH:
MUTOXOHAPUH, IIJIACTUIBI.
Jlaboparopuas pabota «Vccienoanue
TUIa3MOJIM3a U JICTIIa3MOJU3a B
PACTUTCIIBHBIX KJICTKAX»

0.5

13.10.2023

https://resh.edu.ru/

21

22

HememOpaHHble opraHon/Ibl KJIETKU

Crtpoenue u GyHKIMHU Aapa

0.5

19.10.2023

19.10.2023

https://resh.edu.ru/

https://resh.edu.ru/

23

CpaBHuTENbHAs XapaKTEPUCTUKA
KJIIETOK dyKapuoT. JlaboparopHas
pabota «/3yueHue cTpoeHus KJIETOK
Pa3IMYHBIX OPraHU3MOBY

0.5

20.10.2023

https://resh.edu.ru/

24

AcCUMMIIALINS ¥ TUCCUMIISLINS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemecTs. JlabopaTopHas pabora
«3yueHne KaTauTUYECKOU
aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMmIIa3bl WIK KaTaaas3bl)»

26.10.2023

https://resh.edu.ru/

25

26

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT'O MeTabo0JIn3Ma.
JlaGopatopnas pabora «3yuenue
(epMEeHTaTUBHOTO pacUIeTIeHUs
MEePOKCH/Ia BOJIOPOJIA B PACTUTENBHBIX
Y )KUBOTHBIX KJIETKAX»

Benku-akTuBaTOpHI U OCIKH-
MHTUOUTOPBI

0.5

26.10.2023

27.10.2023

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

27

ABTOTpO(DHBIH THIT 0OMEHa BELIECTB

https://resh.edu.ru/

09.11.2023

28 dorocunTe3 0 09.11.2023 https://resh.edu.ru/
XemocuHTes. JJabopaTropHas pabora

29 «CpaBHeHue nporeccoB GpoToCHHTE3A 0.5 10.11.2023 https://resh.edu.ru/
Y XEMOCHHTE3a»
AHa’poOHbIe opraHu3Mbl. Bub
opoxenus. JlaboparopHas pabora )

30 «CpaBHEHUE TIPOIIECCOB OPOKEHUS U 0 16.11.2023 hitps://resh.edu.ru/
JIBIXaHUSD)
AspoOHbIE OpraHU3Mbl. JTaIbl

1 https://resh.edu.r

3 SHEPTeTUYECKOro 0OMeHa 0 16.11.2023 tps://resh.edu.ru/
DHeprus MEeMOpPaHHOTO TPaIUCHTA

32 HpOTOHOB.UCI/IHTCS AT®: pabora 0 1711.2023 https://resh.edu.ru/
npotoHHON AT®-cuHTa3bI

33 Peakiium MaTpuyHOTO CHHTE3a 0 93.11.2023 https://resh.edu.ru/
Tpanckpunus — MaTPpUYHBIA CHHTE3 .

34 PHK 0 93.11.2023 https://resh.edu.ru/

35 Tpancnsius u e€ STarnbl 0 24112023 https://resh.edu.ru/
KoaupoBanue amunokucnor. Ponb

36 0 https://resh.edu.ru/
pubocom B OmocuHTe3e Oenka 30.11.2023 pe.fresh.edu.lu
Opranu3zanys reHoMa y IpOKapuoT U

37 0 https://resh.edu.ru/
JYKapHoT 30.11.2023 S./ITESN. eCU. I
MonekynsapHble MEXaHU3MBbI

https://resh.edu.
38 AKCTPECCUU TEHOB y SYKAPUOT 0 01.12.2023 Ups://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Bupycsl — BHEKIIeTOUHBIE (DOPMBI
KHU3HU U OOJIUTaTHBIE ITApa3UTHI.

39 I[MpakTuueckas pabora «Cosnanue 0 05 07.12.2023 https://resh.edu.ru/
MOJICTTH BUPYCa»
Bupychsie 3a00/1cBaHUs YEIOBEKA,

4 . https://resh.edu.

0 KUBOTHBIX, PACTEHUI 05 0 07.12.2023 ps:/iresh.edu.ru/

HanotexHosoruu B OHOJIOTHH U .

“ MeuHe 0 0 08.12.2023 ~Uamai/nu

42 YKU3HEHHBIN HHUKIT KIETKU 0 0 14.12.2023 Sdamgia/ru

43 Marpuunsrii cuares JTHK 0 0 14.12.2023 https://resh.edu.ru /
XpomocoMsl. JTaboparopHas paboTa

44 «M3yueHne XpoOMOCOM Ha FOTOBBIX 0 0.5 15.12.2023 https://resh.edu.ru/
MHKPOIIpenapaTax»

45 Jlenenue KIETKH — MHUTO3 0 0 21.12.2023 https://resh.edu.ru/
Tunsl kierok. Kapuokunes u
nutokunes. JlaboparopHas pabora

46 «HabmroneHne MUTO3a B KJIIETKAX 0 0.5 91.12.2023 https://resh.edu.ru/
KOHYHMKA KOpEIKa JyKa (Ha TOTOBBIX
MHKpOTIpenapaTax )»

47 Perynsiius 5KM3HEHHOTO IIMKJIA KIIETOK 0 0 22 122023 https://resh.edu.ru/

48 OpraHusm Kak eJHHOE [eT0e 0 0 28122023 https://resh.edu.ru/
Txanu pacrenuii. JlaboparopHas

49 N . 0 0.5 https://resh.edu.ru/
pabota «/3ydyeHue TkaHel pacTeHUN» 28.12.2023



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

TxaHu >KUBOTHBIX U YEJIOBEKA.

50 Ha6opuaTopHa${ pabota «3yuenune 0.5 29122023 https://resh.edu.ru/
TKaHEH )KUBOTHBIX)»
Opransl. CucTteMbl OpraHoB.

51 Jlabopatopnas pabora «/3yueHue 0.5 11.01.2024 https://resh.edu.ru/
OpraHoOB I[BETKOBOTO PACTCHUS

52 Omnopa Tesia OpraHu3MoB 0 11.01.2024 https://resh.edu.ru/

53 JIBYoKEHHE OpPraHU3MOB 0 12.01.2024 https://resh.edu.ru/

54 [TuTanue opraHu3MoB 0 18.01.2024 https://resh.edu.ru/
[TutaHie MO3BOHOYHBIX KUBOTHBIX.

55 0 https://resh.edu.ru/
[TumeBapuTenbHas cucTeMa 4esioBeKa 18.01.2024 Ps.Jresh.edu. i

56 JIpIxaHue OpraHu3MOB 0 10.01.2024 https://resh.edu.ru/
JIpIXaHK€ TI03BOHOYHBIX )KHBOTHBIX 1 _

57 B 0 25 01.2024 https://resh.edu.ru/

58 TpaHcnopr BemecTB y OpraHu3MoB 0 25 01.2024 https://resh.edu.ru/
KpoBeHocHasi cuctema mo3BOHOYHBIX _

59 ’KHBOTHBIX M YeJIOBEKA 0 26.01.2024 hitps://resh.edu.ru/

60 Beizenenue y opraHu3MoB 0 01.02.2024 https://resh.edu.ru/

61 3ammra y OpraHu3MoB 0 01.02.2024 https://resh.edu.ru/

62 MmmyHHast cucTeMa 4eaoBeKa 0 https://resh.edu.ru/

02.02.2024



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

63

PazgpaxkxuMocTs 1 peryisauus y
OpraHu3MOB

08.02.2024

https://resh.edu.ru/

64

65

66

I'ymopanbHas peryisauus u
SHJOKPUHHAs CUCTEMA )KUBOTHBIX U
YeJI0BEKa

ITonoBsoe Pa3SMHOXKCHHUEC

@DopMbl pa3MHOKEHUSI OPIraHU3MOB

08.02.2024

15.02.2024

09.02.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

67

68

69

70

Meiio3

I'ameTorenes. OOpa3oBaHue u
pa3BHUTHE MOJOBBIX KIETOK.
Jlaboparopuas padota «3yueHue
CTPOCHUS TOJOBBIX KJIIETOK Ha 'OTOBBIX
MUKpOITpernaparax»

NuauBuayanbHOE pa3BUTHE
OpPraHU3MOB — OHTOT€HE3
3akJagKa OpraHoB U TKaHEH u3
3apO/IBIIIEBHIX TUCTKOB

0.5

15.02.2024

16.02.2024

22.02.2024

22.02.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

71

Poctun Pa3BUTHC ) XKUBOTHBIX.
Jlaboparopnast pabota «BrisiBieHue
MIPU3HAKOB CXOCTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX )

0.5

29.02.2024

https://resh.edu.ru/

72

PasMHOXeHME U pa3BUTHE PACTEHUM.
JlabopaTtopHas pabota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

29.02.2024

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

73

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTUA
I'CHCTUKH KaK HAyKH

01.03.2024

https://resh.edu.ru/

74

OCHOBHBIE ITOHITHUSA U CUMBOJIBI
reaetuku. JlaboparopHas pabora
«Ipo3oduna kak 00BEKT
TCEHCTUYCCKUX I/ICCHC,Z[OBaHI/If/’I»

0.5

07.03.2024

https://resh.edu.ru/

75

3aKOHOMEPHOCTH HACIIEAOBAHHUS
MPU3HAKOB. MOHOTHOpUIHOE
ckpeurrBanue. [Ipaktuueckas padbora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUAHOTO CKpPEIINBAHUS Y
npo30¢uib"

0.5

07.03.2024

https://resh.edu.ru/

76

77

[MuTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIINBAHUS
AHanuzupyroniee CKperuBaHue.
HemnonHoe nomuHupoBaHue

14.03.2024

14.03.2024

https://resh.edu.ru/

https://resh.edu.ru/

78

JuruOpuHoe CKpelrBaHue.
[TpakTruyeckas padora «M3yueHue
pe3yabTaTOB JUTHOPUIHOTO
CKpELIMBaHUA y APO30(UIB»

0.5

15.03.2024

https://resh.edu.ru/

79

[MuTonoruyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

21.03.2024

https://resh.edu.ru/

80

81

CHGHHGHHOG HaCJICAOBAHUC IPU3HAKOB

XpOMOCOMHaH TCOpHUA
HaCJICACTBCHHOCTH

21.03.2024

22.03.2024

https://resh.edu.ru/

https://resh.edu.ru/

82

T'enetuka momna

28.03.2024

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

83

I'enoTun Kak 11€10CTHAs CUCTEMA

28.03.2024

https://resh.edu.ru/

84

85

I'eneT4eCKUi KOHTPOJIb PA3BUTHSA
pacTeHul, )KUBOTHBIX U YEJIOBEKA

N3MeHuYnBOCTD MpU3HAKOB. Buibl
U3MEHYUBOCTH

29.03.2024

11.04.2024

https://resh.edu.ru/

https://resh.edu.ru/

86

MonudukanronHas ”3MEHYUBOCTh

11.04.2024

https://resh.edu.ru/

87

BapranunoHHBIN psa ¥ BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanne 3aKOHOMEPHOCTEN
MOTU(UKATNOHHONW U3MEHUYUBOCTH.
[TocTpoeHre BapuallMOHHOTO psiia U
BapHallMOHHON KPUBOM»

0.5

12.04.2024

https://resh.edu.ru/

88

89

90

91

I'enoTunmaeckas N3MEHYNBOCTb.
KoMOunaTtuBHast N3MEHYHUBOCTD

MyTtannoHHast U3MEHYUBOCTD.
ITpakTuyeckas padora «MyTtanun y
o030 uIIBl (Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMEPHOCTU MYTallMOHHOTO
npoiiecca. JIUTeHETHKA U
SMUTE€HOMUKA

I'enernka yenoseka. [IpakTuueckas
pabota «CocTaBieHHe U aHAIIN3
POIOCIOBHON»

0.5

0.5

18.04.2024

18.04.2024

19.04.2024

25.04.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

92

MeTtoabsl MEIUIIMHCKON TEHETUKU

25.04.2024

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

93

3HaucHUE MEIUITMHCKON T'€HETUKHU B
IpEeaAOTBPAIICHNHN U JICYCHHUU
FeHETUYECKHX 3a00JIeBaHM YeI0BEKa

26.04.2024

https://resh.edu.ru/

94

OCHOBHBIE ITOHATHSA CCJICKLIUU.
Jlaboparopuas pabota «3yueHue
COPTOB KYJIBTYPHBIX PACTEHUN U IIOPOL
JOMAITHUX KHUBOTHBIX»

0.5

02.05.2024

https://resh.edu.ru/

95

96

97

MeToab! celneKIIMOHHON paboThI.
Jlaboparopuas padota «3yueHue
METOZIOB CEJICKI[UU PACTCHUI»
JloCTHKEHMsI CENEKIIMH PACTEHUH 1

KUBOTHBIX. [IpakTyeckas pabora
«IIpuBUBKa pacTeHHI»

CoxpaHeHHe, HN3YUCHUC U
HUCIIO0JBb30BaHHUC I'CHCTHYCCKHUX

pecypcoB

0.5

02.05.2024

03.05.2024

10.05.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

98

buoTexHoorus kak Hayka U OTpacib
npousBojicTBa. [IpakTuueckas pabora
«3yueHne 0O0beKTOB OMOTEXHOIOTHUI

0.5

16.05.2024

https://resh.edu.ru/

99

100

101

OcHOBHbIE HaNpaBICHUS
CUHTETHYECKON OMOIOTNH

XpOMOCOMHaH U TCHHAsA UWHXKXCHCPUSA

MeaunuHcKue OMOTEXHOJIOT U

16.05.2024

17.05.2024

23.05.2024

https://resh.edu.ru/

https://resh.edu.ru/

102

PezepsHbiii ypok. [loBTOpEHue,
000011IeHHEe, CUCTEMATH3aI1s 3SHAHUH

23.05.2024



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 102 3 135
11 KJIACC
KosmyecTBo yacoB DJIeKTPOHHBIE
°
Jl:;n Tema ypoxa Beero KonTpoabubie IIpakTuueckue fI[:;‘?eHHﬂ :)Igg)al;zizlfeﬂbnme
padoThI padoThI pecypes:
1 OpomonnonHas teopus Y. lapsuna 1
5 JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUIOB 110 Y. 1
JapBuny
3 bopb6a 3a cymecTBoBaHME, €CTECTBEHHBIH 1
U UCKYCCTBEHHBINH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOIIH
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: 1
MHUKPOIBOJIIOLHS U MaKPOIBOIFOLIHS
5 [Tonynsnus — sneMeHTapHast €MHNLA 1
HBOJIIOLNH
3aKoH TeHeTHYeCcKOoro paBHOBecHs JK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIEHNE U3MEHUUBOCTH Y
oco0eilt 0HOTO BHJIa»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLUN 1
9 S¢dext ocnoparens. dpdexr 1
OYTBUIOYHOT'O TOPJIBIIIKA
10 Murpanuu. 305 nomy isiui: 1

reorpaduyeckas, OnoJIorudecKas




11

EcrecTBeHHBII 0TOOp — HANPaBIAIOMINAN
(baxTop 3BOJIIOLUU

12

13

14

15

16

[TosoBoit 0TOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
Pe3yNbTaT MUKPOIBOJIIOIUH.
JlaGopaTtopHas paborta «3ydeHue
apoMop(h030B ¥ HINOAAANITAIUHN Y
pacTEHUN U KUBOTHBIX)»

[Tpumepsl npucnocodIeHU Y OpraHu3MoB:

MopdosIoruUecKue, GU3H0IOTHUECKHE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.
Jlaboparopuas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
11eIeCO00Pa3HOCThY

Bun, ero kputepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHUE BHI0B
10 MOP(OJOTUIECKOMY KPUTEPHIO»

Crpykrypa BUIA

0.5

0.5

0.5

17

18

19

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIHUU U STTUIEMHUOJIOTUN

Makpossontonus. [Taneontonornueckue
METO/bl U3yUYEHUS SBOITIOLUN

20

21

buoreorpaduueckre METOIbI U3yUEHUS
IBOJIIOLIMU

DOMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO-
Mopdooruueckre MeToIbl U3ydeHHs
DBOJTIOIUHN




MonekynsapHO-TEHETUYECKUE,

22 OMOXMMHUYECKHE U MATEMAaTHYECKUE
METO/]IbI U3yUYEHHS IBOJIIOLUU

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnantuBHas paauanus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOIUU

o5 HayuHbie runmoTessl IpoONCX 0K ICHUS
JKW3HU Ha 3emJie

26 JloHay4dHBIC MIPEACTABICHUS O 3aPOXKICHUH
KU3HU

97 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
HBOJIIOLIMH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.

29 Jlaboparopuas padota «3yueHue u 0
OIMCAHNE UCKOTAEMBIX OCTATKOB JIPCBHUX &
OpPTaHHU3MOBY

30 HauanbHble 3Tanel opraHnyecKkoin
IBOJTIOIIAH

31 OBOMIOIUS DYKapUOT
OCHOBHBIE 3TaITbI BOTFOITUN

39 pacturensHOro Mupa. [IpakTudeckas 0
pabora «3yueHue ocobeHHOCTEM &
CTPOEHHS PACTEHHI Pa3HBIX OTIEIOBY»

33 OCHOBHBIE 3TaITbI BOJTIOIIUHU )KHBOTHOTO
Mupa

34 DBOIOIMS )KUBOTHBIX. [IpakTudeckas 05

pabota «M3yuenue ocobeHHOCTEH




CTPOCHUS TO3BOHOYHBIX ) XUBOTHBIX»

PazBuTue xu3Hu Ha 3emMJie 110 Hpam U

35
nepuoiamMm

36 MaccoBble BBIMUPAHUS — KOJIOTUYECKHE
KPHU3HUCHI MPOLILIOTO

37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHM4ecKoro
MPOIILIIOTO

39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIbI
OpPraHu3MOB

40 AHTpOIIOJIOTHSI — HayKa O YeJIOBEKE

41 Pa3Butue npencrasienuii o
IIPOUCXOKACHUH YeJIOBEKa
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHUS CKelleTa YeJIOBeKa, CBA3aHHBIX C
PSIMOX0XKICHUEM»

43 JIBM>KyIIMe CUIbl aHTPOTIOTEHE3a

44 CooTHomieHrne OMOJIOTMYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJI1 AHTPOIIOTE€HE3A

46 [TameoreHeTrKa M MaJeOreHOMHUKA

47 DBOJIIOLIHS COBPEMEHHOT'O YEJIOBEKA

48 Yenoseueckue pacel. [IpakTudeckas 0.5

pa60Ta «I/ISYHCHI/IC OKOJIOTHYCCKHX




ajarnTaluii yeJaoBeKa)y

MexauciuIInHapHbBIC METOIbI

49 1
AHTPOIIOJIOTUHN

50 3apoXxaeHUE U pa3BUTHE YKOJIOTHU 1
Metonst skonorun. JlabopaTtopHas pabora

o1 «M3ydyeHre METOI0B IKOJIOTMYECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YeJI0BeKa

53 Dkosorudeckue HpakTopsl 1
Abuotnueckue akropsl. CBET Kak

54 sKosiormueckuii pakrop. JlaboparopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OpPraHU3MOB K BIHMSIHUIO CBETa»
Abuotnueckue dakropsl. Temmneparypa
KaK 3KOJIOTUICCKHUH (akTop.

55 Jlaboparopnast pabota «BrlisiBieHue 1 0.5
MPUCTIOCOOTIEHUH OPTaHU3MOB K BITUSTHHIO
TeMIepaTypbi»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak

56 sKojornueckuit pakrop. JlabopaTopHas 1 05
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUs OPraHu3MOB 1

58 buonoruueckne puTMsl 1

59 XKuzneHnnble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1




3HaueHue OMOTUYECKUX B3aUMOICUCTBUAM

61 JUIsL CYIIECTBOBAHHS OPIaHU3MOB B Cpelie
oOuTaHus

62 DKOJOTUYECKHIE XapaKTEPUCTUKU
MO YIS
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHCJICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEJIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKast CTPYKTYpPa MO K

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta YnMCIEHHOCTH MOMYJISIINH.
KpuBbie BBDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CeMsIH PACTeHHI K paCCEICHUIO»

69 Bun xak cucrema nmomyssuit

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPBITasi cucTeMa

73 KpyroBopot BemecTB 1 MOTOK SHEPTUU B
IKOCHCTEME

74 OCHOBHBIE TIOKA3aTENN IKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI




76

W3MeHeHns coo011ecTB — CYKLECCHH

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI

" 03€ep M peK. DKOCUCTEMbI MOpPEil 1 OKEaHOB

78 [TpuponHbIE 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIpP, JIECOB, CTENEH, IIyCThIHb

79 AHTPONOT€HHBIE YIKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas padora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJISILIUOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHas 060109Ka
3emnn

84 Yuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHMS
o6uochepsl

86 Kpyrosoports! BeniecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6HOCheps!

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy




AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

o1 PaCTUTENbHBIN U KUBOTHBIA MU L

92 Oxpana npupozab! 1

93 OcCHOBHBIE TIPUHIUIIBI YCTOHYHBOTO 1
Pa3BHUTHUS YEIOBEYECTBA U IPUPOIBI
ParmonansHoe mpupoa0noIb30BaHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3HooOpa3us 3emin

95 O6o6mienne o Teme «MUKPOIBOIIOIHS U 1
e€ pe3yIbTaThD»

96 Q§o6meHHe 1o TeMe «MaKkpOodIBOIIOLHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BHUTHE XKU3HU Ha 3eMIIe»

08 O6o6menne no Teme «IIpoucxoxaenne 1
YeJI0BEKa — aHTPOTIOT€HE3)»

99 O06o0061ieHne 1o TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOUIEHUSAX OPTraHU3MOBY

100 O6061meHne o TeMe «Opraius3msl ¥ cpeaa 1
OOUTaHUS

101 O606meHIfe 1o TeMe «IKOJIOTHS BUJIOB U 1
TIOTTYJISIITHI»

102 O6o006menue no Teme «brocdepa — 1
rino0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NNPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* buonorus, 10 knacc/ [aceunuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue; moj
penakuueii [laceunuka B.B., Akunonepnoe obmectBo «M3narensctBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA

1. ITonomapesa U.H., Kopaunosa O.A., CumonoBa JI.B. - buosnorus. 10 kinacc. Metoandeckoe
nocobue.- M., Benrana - I'pag, 2019;

2. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc. Metoandeckoe
nocobwue.- M., Benrana - I'pad, 2019.

3. [Tonomapera W.H. buonorus. 10 kiacc. Pabouas terpaas. — M.; «Benrana-I'pady.

4. [lonomapesa 1.H. buonorus. 11 kiacc. Pabouas terpans. — M.; «Benrana-I'pad».

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bub6muoreka LIOK https://m.edsoo.ru/7f41¢292

1. «Enunas xomreknus Ludposeix O6pasoBarensHbix Pecypcosy (http://school-
collection.edu.ru/).

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

3. http://ebio.ru/ - Dnexrponusiii yueOHUK «bruomorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kaeTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - 6rnoxumus

6. http://evolution2.narod.ru/index.htm - sBosrors

7. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTHHA MUPa

8. http://planete-zemlya.ru/ - ITnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorwust

10. http://bio-nica.narod.ru/index.html - 6ronnka






