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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma o yuebHomy npeamery "buonorus” (nanee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanum»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoyOrus» U OCHOBHBIX MOJIOKEHUN (enepalibHOM paboyeil mporpamMmmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yrayonénnoro ypoBHs wu3yudenus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao mnonoxenusiMm OPI'OC COO mnpodwibHble ydeOHBIC NpPEIMEThI, H3ydyaeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCA criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICIIMM OOpa3oBaHHeM. B To xke Bpems
KOKIBIA U3 ATUX Y4€OHBIX MPEAMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PA3BHBAIOIINX 3ajad, CBA3aHHBIX ¢ MpodopueHTaruei
00yJarmUXCsl U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW O0O0JIacCTH HAyYHOrO 3HAHUS,
CBSA3aHHOTO C OWOJOTHEH, MEIUIIMHOW, SKOJOTHEH, MCHUXOJOTHEeH, CIOPTOM MM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, OIpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTYpHpOBaHHE IO pa3fieliaM H TeMmaw,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro IpoIecca,
BO3PACTHBIX OCOOEHHOCTEN oOydarmmxcs. B mporpamme mo OMONOTHU peaqu30BaH MPUHIIUIL
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMU Ha YPOBHE OCHOBHOTO O0OIIEero o0pa3oBaHus,
Omaromaps uyeMy TMpOCMaTpHBAeTCS  HAMPaBICHHOCTh Ha  MOCJEAyoIlee  Pa3BUTHE
OMOJOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TIPEJCTaBICHUNA O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEPEKHOTO OTHOIICHHUS K OKpPYKAIOIIeW MPUPOTHOW cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanu3anuu
tpeboBanuit ®I'OC COO k niaaHUpyeMbIM JUYHOCTHBIM, METANpPEAMETHBIM M IMPEIMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOMN
JEeSTENIbHOCTH OOYy4alolUXCsl MO0 OCBOEHHUIO COJIEpXKaHUs Ouojiormyeckoro oOpa3oBaHUS Ha
YpOBHE CpeaHero o01ero oopazoBaHusl.

VY4eOHblii npeamer «buonorus» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHHUs 3aBeplIacT
Ononornyeckoe 0Opa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA paCIIMPEHUE W YriyOJIeHne 3HaHUH
0o0ydJarommxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OHWOJIOTHH,
AMOPHONIOTUN U OMOJOTUU PA3BUTHS, T€HETHUKHU, CEJICKINH, OMOTEXHOJOTHH, IBOJIIOIHUOHHOTO
YUEHUS U IKOJIOTHUH.

N3zyuenne yueOHoro mpeamera «bromorus» Ha yriayOJlieHHOM YpOBHE OpHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCS K TOCIEIYIONIEMY TOJIYYCHUI0 OHMOJIOTHYECKOTO O00pa3oBaHUS B
By3aX M OpPraHM3aIisaX CPeAHero mpodeccruoHaabHOro oopasoBanus. OCHOBY €ro CoJep>KaHus
COCTaBIISIET CHUCTEMa OMOJOTMYECKUX 3HAHUHM, MONYyYEHHBIX MPU H3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIETO
obpazoBanus, B 10—11 kmaccax 3T 3HAHUA MMOTYYaAIOT pa3BUTHE. TaK, pacCIIMPEHBI M YIITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
0o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OWOJOTMYECKHE CBEICHUS
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MPUKIAHOTO M TOMCKOBOTO XapakTepa, KOTOpPhle MOXKHO HCIOJB30BaTh KaK OPHUEHTHUPHI AJIs
nocieayomero Beidopa mnpodeccun. BozMokHa Takke MHTErparisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOTYICHHBIMU 00YUJaIOMIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl Mo ydeOHOMY mnpenMery "buomorus" orpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOAbl K H3y4eHHIO Oumosioruu. COrjlacCHO MM, H3Yy4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIC JIJIsl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluH,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 Kkiacce HM3ydyaloTCs OCHOBBI MOJIEKYJISPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJIOTHH M CHUHTETHYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
duznonornu venoseka. B 11 kimacce u3y4yaroTcsi SBONIOIMOHHOE YUYEHHUE, OCHOBBI SKOJIOTHH U
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpPA, 3HAHUW O CTPOCHHUHU, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIICIOBAaHUAX B OWMOJOTHH, MPHUKIATHBIX aCMeKTax
Ouosiornueckux 3HaHui. JJig pa3BUTUS W MOJJEp)KAHUS UHTEpeca 00ydarImmxcs K OMOoIoruu
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OHOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM HHOMN
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apYyOCKHBIX YUEHBIX B pEIICHUE BaKHEHIITNX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[lenp u3yueHus yuebHoro npenmera «buosjorus» Ha yriayOn€HHOM ypoOBHE — OBIa/ICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa U NPHOOPETeHHE YMEHUN UCIIOJIb30BaTh 3TH 3HAHUS B (OPMHUPOBAHUU WHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY y4eOHOr0 3aBeIeHuUs sl IPOAOHKEHUS OMOJIOTHYECKOT0o 00pa3oBaHUsl.

JlocTrxenne nenu u3ydeHus ydeOHoro mpeamera «buoiorus» Ha yrinyOn€HHOM YpOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMUIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IMpaBUIIaX,
COCTABJISIIOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTHMHY MHUpa; O CTPOCHHH,
MHOTOOOpa3uu U OCOOEHHOCTSIX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCSi C  METOJAaMHU  TO3HAHUSA  JKUBOH  MPHUPOJBL:
HCCJIEIOBATEIbCKUMU METOAaMH OMOJIOrMUECKUX HayK (MOJIEKYJISIpHON U KIETOYHON OMoJoruu,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIUU, OMOTEXHOJOTUH U CUHTETUYECKON
OMONOTUM, TAJIGOHTOJOTHH, OKOJOTHUH); METOJaMH  CaMOCTOSITEIbBHOTO  IMPOBEICHUS
OMOJIOTUYECKUX HCCIEeOBaHU B JlabopaTopud W B MpupoAe (HaOmoleHue, H3MEpeHHe,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJiIcHHE OOYYaIOUUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TIOJIb30BATHCSI OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXKIY pPa3BUTHEM OWOJOTMH U  COIHMAIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH NpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS

2



CBOEH JCATEIBPHOCTH 10 OTHOUIEHHUIO K OKpPYXaloled MPUPOTHON cpene, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIO/ACH; OOOCHOBBIBATH M COONIOJATH MEpHI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OHoJIOTHH,

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOieMaMu, METOJI0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCIICOBAHUM, peIIeHusi OWOJIOTUYECKUX 33734, MOJCIMPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIUXCSl IEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEIOM U K
OTIEeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, Te€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJNbTyphl MOBEIEHHUS B TPUPOJC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobmroneHne TpaBWJl TIOBEJICHUS B IPUPOJIC, OXPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHHH COOCTBEHHOTO 3/IOPOBBSI U 3/I0POBBSl OKPYKAIOMIMX JIOACH (COONIONEHHsST Mep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MIPUPOIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMM JJii OCO3HAHHOIO BbIOOpa OOYYAIOUIUMHCS WHIUBUIYaTbHOU
0o0pa3oBaTeNbHON TpPAaeKTOpUHU, CIOCOOCTBYIOLIEH MocienyomeMy NpodecCHOHAaTIbHOMY
CaMOOTIPEJICIEHNIO, B COOTBETCTBUM C HWHIMBUAYAJIbHBIMU HHTEpECAMHU U MOTPEOHOCTAMHU
pEeruoHa.

OO0miee ymclIO YacoB, OTBEACHHBIX Ha H3y4YeHHE OMOJIOTMHM Ha YIriyOJE€HHOM 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 M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKU €ro COJEpKAaHWs M HANPaBICHHOCTH Ha MPOIOIDKCHHE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU OOYYEHHUH OMOJIOTHMHM Ha YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEACHUE J1aOOpaTOPHBIX U MpakTHdeckux pabor. Takke ydacthe oOydalOIMXCS B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEZIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNeNAeTCsl YYHUTEJEM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCoB U
MECTHBIX PUPOIHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue OuojoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[lpodeccun, cBszannpie ¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEJIULIMHE, CEJIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
PUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apuctotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I'.
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonsoruu. CBONMCTBA )KUBBIX CUCTEM: €AHMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU ILIE€JIOCTHOCTb, CIIOXKHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CaMOOpPraHMW3alus, CaMOBOCIIPOM3BEICHHUE, PA3APAXKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKABBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIMA, TKAHEBBIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, MPOUCXOAANINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KHUBOTO.
XKuznp kak (opma cymecTBoBaHUs Marepun. Hayku, usydaronue >KuBble CUCTEMbl Ha pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Meroabl Ouonorudeckod Hayku. HaOmrogeHue, n3mepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. IloHsaTe o 3aBUCMMOM M HE3aBHUCHUMOU
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ H0CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpUunHbI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTHYECKOTO TECTA.

JleMoHCTpan U

Tabmuuper 1 cxembl: «OCHOBHbIE TPU3HAKH JKU3HM», «bHOJOrHMYeckre cucrteMsly,
«CBONCTBA )KMBON MaTepun», Y pOBHH OPTraHU3ALMH KUBOHM MPUPOIB», «CTpOeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPTraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHUS KUBOH PUPOIBD».

OGopynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsI TPOBEACHUS HAOIIOICHHHN, U3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTyeckas padora «lcnonb30BaHME pa3IUYHBIX METOJOB IPHU M3YyUYEHUHM MKUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



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

Metoabl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONIMs, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

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

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IMpakTnyeckas padora «/3ydeHue METOIOB KIETOYHOH Omosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOAJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIIETKH, TEIUIOPETYJISLUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHasi CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHUIbl, OJIMIocaxapujbl M moiaucaxapuabl. OOmmi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuun
YIJIEBOJOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepuasl, pochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun aunuaoB. Ooume
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u 6nonorndeckue pynkunu JHK. Buast PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinbl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (QYHKIUHM B KJIeTKe. /[pyeue
HyKIeo3uompugocgamul (HTD,). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ou3auin u Opeanuideckull cunmes OUOMONEKYI U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU ITPUPOIIE».



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIe KUCIOTH», «CTpoeHue MoeKyiabl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

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

JlabopaTopnas padora «liccienoBaHnue HyKJIEMHOBBIX KUCIOT, BBIJIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka Oaktepuii ©u  apxeil.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa Iula3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeUIECTB uepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMMUTO3: MUHOUTO3, paronnTo3. Dk3ounTo3. Kierounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Muronnazma. Llutozoms. Llutockener. JIBwkeHue mutoriazMbel. OpraHoufbl KIETKU.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIazmaTrueckas cetb (JI1C), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE U (yHKUUHU. B3anMoCBsA3b OJHOMEMOpPAHHBIX OpPraHOWJOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX  MeMOpaH. [nmamkuii  (arpaHynspHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumbdbuocenez (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpUHA U 1uiacTuj. [lepBUuHBIE, BTOPUYHBIE W CIIOXKHBIC TUIACTHJIBI
(OTOCHHTE3UPYIOIUX JYKAapuOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JICHKOMIACThl  BBICHIUX
pacTeHUN.

HememOpanubie opranouas! kinetku CtpoeHne u (GyHKIMHM HEMEMOpPAHHBIX OpPraHOHOB
KieTku. PubGocomsl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8ble
Mukpoghunamenmsi. MBpIILIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEmOK.
MuxkpotpyOouku. Kinetounsiii unentp. CrTpoeHue | JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nutoriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMmMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0bon04KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkitoueHus. CpaBHHTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



[ToptpeTtsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlabopaTopnas pabora «lccienoBanue mia3mMoian3a U ACIUIa3MOJIM3a B PACTUTEIIBHBIX
KJIETKax.

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

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIIALMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabonu3ma. Tunbsl 0OMEHa BELIECTB:
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 aedctBus. Kodepmentsl. Otinuuus (QepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeIleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nuemenmsl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xjoporuactoB B mporuecce porocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. [IpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OakTepun. 3HaYCHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTsl OpokeHUsI U MX UCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

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

buonorunueckoe okuciaeHHe, UIU KIETOYHOE JAbIXaHue. Poib MUTOXOHIpHI B Ipoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxuciaurenbHoe (GochopuiImpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro mnyTh oOMEHa BEIIeCTB Tepel] aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, 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 MUKPOIPENIapaToB.

JlaGopaTtopnas padora «/3yueHne KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanasbl)».



JladopaTtopnasi padGora «/3yueHue (QEpMEHTATHBHOTO PACIICIUICHUS TEPOKCH]IA
BOJIOPO/Ia B PACTUTEIbHBIX U KUBOTHBIX KJIETKaX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHast uHpopManus U peajn3anus eé B KJIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUIIMK: KOMIIJIEMEHTApPHOCTb,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
o6uocunTe3a 6enka. Koguposanre aMuHokuciot. Posib pubocom B OnocunTtese Oenka.

Coepemenuvie npedcmagnenus o0 cmpoeHuu ceHog. OpraHu3ausi reHoMa y MpoKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [mmoresa omepona (. XKaxo0, 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
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COITMATbHBIE U METUIIMHCKHUE TIPOOIIEMBL.

buoungpopmamura: unmeepayus u ananuz 6onvuiux maccusos («bigdata») cmpyxmypHoix
buonoeuveckux OauHvlx. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

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

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

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mpotekaromux B uHTepdase. [logroroBka kinetku Kk aeneHuto. [IpecuHrerndyeckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKMH M TOCTCUHTETHYECKUH (IPEMUTOTHUECKUN) HEpUOAbI
uHTEp(PA3HI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIETbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JMIIOWIHBIA M TariouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

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

Perymsmuss mMuToTHueckoro nukia kieTkd. [Iporpammupyemasi kierouHas ruOenb —
arornTo3.



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

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas pa6ora «HaOnroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

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

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBEKa. THUNBI JKUBOTHBIX TKaHEW: AIUTEIHATIbHAs,
COEMHUTENbHASA, MbllleuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMbI OPTaHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U 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€, pEeCHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUN: TPOMHM3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlIeuHas cucreMa. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [lornomienre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPHUKJIETOYHOE MHUIIEBAapEHUE.
[luraHne TO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBapuTenbHbIe
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe U JErovHOE
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOoeHHUs JETKUX II03BOHOYHBIX >KUBOTHBIX. JlpIxaTrenbHas cucTema dYenoBeka. MexaHH3M
BEHTWISILIMM JIETKUX Y NTUI U MIEKOMUTAIOIUX. Perynsauus apixanus. /[pixaTenbHbie 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjue, KpPOBEHOCHBIE cOCyabl M KpoBb. Kpyru
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KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbupie Bakyoiu. Opranbl BblieneHus. DuibTpanus, cekpeuus U oOpaTHoOe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
or Oone3nedl. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  crenuuueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpOKIEHHOTO MMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JIeBaHUM.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HauEHUE.

HepBHas cucrema u peduieKTOpHAs peryismnus y >KMBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmuss W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YenoBeka. JKemesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3auMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«baktepun», «lIpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMBI OpPraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTemMay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CcUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAsA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHil», «KpOBEeHOCHBIE CHCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE JO0KIEBOI0
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBuast cuctema ntuny, «HepBHas cuctema MIIEKONMTAIOMINXY,
«HepBHas cuctema yenoBekay», «Pediaexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
IK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun PaCTeHUI pa3HbIX OTJIEJIOB, BIAXKHBIC TIPETapaTsl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIlMM IMOYBEHHOTO U  BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiicTBueM (epMEeHTOB, OOOpYIOBaHUE IS
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JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHue opraHoB IIBETKOBOTO PACTECHHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

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

ITonoBoe pasmuHoxkenue. IlonoBeie kneTku, unum ramerel. Meno3. Craaun Mmeno3a.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 'y JKUBOTHbIX. IloyioBble — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KieTok. Crepmarorene3 u oorene3. CTpoeHHE IMOJOBBIX
KJIETOK.

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

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodnenue. brnacmyna, munol
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUME YacTel
pa3BUBAIOIIETOCS  3apojbliia (3MOpUOHANTbHAS MWHAYKIMS). 3akiajgka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ynbTaT HepapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMUYHBIX (DAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSIMOrO M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M ueioBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxxeHue u pasButue pacrenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OIIog0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOHHOE OIUIOJOTBOPEHHE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryIsIMU OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpan U

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

Tabmuupl u cxembl: «BereraTuBHOe pazMHOKeHUE», «THUIBI GECHOIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Melio3», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHIEKIETKH U CIIEPMATO30UIay,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsMoe u Hempsmoe pazButHe», «Pa3BuUTHE MaMCKOTO
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkn», «/[BoliHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.
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OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMaTO30U/IOB,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKN».

JlabopaTtopnass pabora «l3yuyeHue CTpOEHMsI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BblsBIeHHE NPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

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

Hcropusi cTaHOBIIEHUS W PAa3BUTHsI T€HETUKH Kak Hayku. PaGotel I'. Menpgens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr 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. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEJIbHbBIE
IeHbl, aJbTEPHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA IMPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannmn

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

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

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FreHETHUECKUX HCCIEAOBAHUM.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue oCHOBbI MOHOTHOPUAHOTO CKpeluBaHus. ' umnoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uToI0rN4Yeckrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIIEHUE CLETUIEHNUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHUs HACJIEICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIpEAEIEHUS IMoyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE IECMCTBHE TI€HA.
MHoOecTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOI€He3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35MH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEeHHOW nHpopMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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

12



Tabmuupl u cxemsl: «[lepBblii 1 BTOpOW 3akoHBI MeHnens», «Tperuii 3akoH MeHaens»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuotun ntuisn», « MHOXKECTBEHHBIN aJIean3M», «B3anMoaeicTBue reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipo3zodunar.

IIpakTuyeckas padora «/3ydyeHue pe3yiabTaTOB MOHOTUOPUIHOTO CKPEIIMBAaHUS Y
JIPO30(UITBD».

IIpakTuyeckass padora «l3ydyeHue pe3yapbTaTOB AUTHOPUIHOTO CKpPEUIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopnetictBue reHotuna u cpeasl npu GopmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

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

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

KoMmOuHaTuBHas M13MEHUMBOCTh. Mel03 U TOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtaliioHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBAaHHBIE MYyTallMH. SIepHBIE M IUTOILIA3MAaTHYECKUE MYTaIlUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psgoB B HacneacTBeHHOM wu3MeHunBocTd (H.M. BaBunoB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bumbl u3meHuHBOCTHY, «MonudukannoHHas HW3MEHUYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

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

JlabopaTopnasi padora «MccnemoBaHue 3aKOHOMEPHOCTEH  MoOAU(UKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

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

Tema 14. I'eHeTHKA YeI0BEKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YETIOBEKAa: TeHEAIOTMUECKU, ONMM3HEIOBBIN, [MTOTCHETHUYECKHA,
MONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHre
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TE€HOTHIA: IOJITHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHcie ¢ momotbto [TIP-
aHanu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN U JICUEHUU TeHETHYECKUX 3a00JieBaHUM YesnoBeKka. MeauKo-TeHeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YEIIOBEKa K (PU3MUECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a00J€BaHUs YETIOBEKAY.

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/JaHMM COpPTOB pacTeHUW U mnopoa KUBOTHbIX. CopT, mnopona, WTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIIMOHHOMN cenekiuu. VcnbiTanue npou3BoOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA M OTOOp MO FEHOTHUITY C ITOMOIIBIO aHAIHM3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuarnmoHHbBIN U
XUMHYECKH MyTareHe3 KaK MCTOYHUK MYyTalMi y KyJbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenune Oecruiogusi MEXBHIOBBIX THOpUAOB. JlOCTHMXKEHMSI CENeKLIUH pacTeHUd u
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM W HX JAMKUX
poauyei s co37aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCEEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaLun

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

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOT000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUMBOCTH», «METOnbl celeKnun»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnas padora «/3ydeHne cCOPTOB KyJbTYpHBIX PaCTEHMH M MOPOJ JOMAIIHUX
KUBOTHBIX).
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JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

IKekypensi «OCHOBHBIE METO/BI M JOCTHIKEHUS CEJIEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsSI U CHHTeTHYeCKasi 0MoJ10rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIINUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEHM PacCTEHUM MU >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHAnbHLIX anmumen. Flcnonvzosarnue
MOHOKNIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTrkeHuss U NEpCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menunuackue ouorexnonoruu. IloctreHoMHuas nudposast meaununa. [TLP-auarnoctuka.
MeTab010MHBIN aHaNM3, TEHOLIEHTPUYECKUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (QyHIAMEHTaIbHBIX OCHOB MEAMIMUHCKMX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030yauteneit OPBU, ycraHoBieHHEe MOJIEKYISPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHKeHepusn», «I eHHas HHXEHEPUI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

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

11 KJIACC
Tema 1. PazmHokeHUE ¥ pa3BUTHE OPraHU3MOB
®DopMBI pa3MHOKEHUS OPTaHU3MOB: Oecriofioe (BKIIt0Uasi BETE€TaTUBHOE) | MOJI0BOE. Buibl
0ecIooro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIMs, KIOHUPOBaHHE.
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[TonoBoe pasmHoxeHue. IlonoBeie kieTku, win ramersl. Meito3. Cragum Meio3a.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJeTOK. Cnepmarorene3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJICTOK.

OmtonoTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPUOIOTHs — HayKa O pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHEe3a KUBOTHBIX (Ha MpUMepe JATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. brnacmyna, munol
onacmyn. OcoOEHHOCTU IPOOJIEHUS MIIEKOMUTAIOMIMX. 3apOJbIINIEBbIE JUCTKU (TACTPYJISLIMS).
3aknaZKka OpPraHoB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsSHUE YacTen
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpPapXWUYECKUX B3aUMOJCHUCTBUI TreHOB. BiusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmpHBI mepuon. IIpsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30oM y OECIO3BOHOYHBIX W ITO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHuE NPSIMOrO U HEMPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSIMU POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKUEe TPOLECCHI.

PasmHoxeHue u paszputue pacrteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
Om1og0TBOPEHHE W pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHOE OIIOOTBOPEHUE Yy
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHH.

MexaHn3MBI PEryJIsiuy OHTOTE€HE3a Y PACTEHUH U )KMBOTHBIX.

JleMoHCTpan U

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

Tabmuupl 1 cxembl: «BereratnBHOE pa3zMHOXKEHUE», « TUIBI OECMONIOr0 Pa3MHOXKEHU,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXXeHHUE »HBIUVIEHB», «Pa3MHOXEHHE THUAPBI»,
«Melio3», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHIEKIETKH U CIIEPMATO30UIay,
«OcHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE MaiicKoro
Kyka», «Pa3Butne capaHum», «PazButue IArymku», «/[BoiiHOE OIIOAOTBOPEHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJbHBIX M JABYIOJBbHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM HUKI MXa», <«OKWU3HEHHBI [UKI MNanopOTHUKAY,
«KW3HEeHHBIN ITUKII COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaTsl SHIIEKJIETOK U CIIEPMAaTO301I0B,
Mozenb «L UK pa3BUTHS JIATYILIKH».

JlabopaTtopnass pabora «l3yuyeHue CTpOEHMsSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

IIpakTnyeckasi padora «BpIsiBIeHME TPU3HAKOB CXOJICTBA 3apPOABIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 2. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB
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Hcropusi cTaHOBIIEHUS W Pa3BUTHs TeHETHKH Kak Hayku. PaGortel I'. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. . Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YMCTas JIMHUS, TUOpUAbI, TeHOTUN, (eHoTHrn. OCHOBHBIE METOJbl T€HETHUKH:
TUOPUAO0IOTHUECKHM, TUTOJOTUUECKHI, MOJIEKYIISIPHO-TE€HETUYECKHIA.

JdemMoHcTpauMu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
Bbenosepckuii, I'. 1. Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

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

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 3. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB mnepBoro nokoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonoruyeckrne OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupyrouiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleZJOBAHMUS.
Pacmenienue npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH Menaens — 3aKOH HE3aBUCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uToI0rN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CrienieHHoe Haciae10BaHuE
T€HOB, HAapYIICHNE CLETUICHNUS MEXy TeHaMu. XpOMOCOMHasI TEOpHsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS IMoJla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX € TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoxecTBEHHBIM ayulenu3M. B3aumoneicTBue HeauIeNbHBIX T'eHOB. KOMIIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTMYECKUMH KOHTPOJb PpAa3BUTHA pPACTEHUM, JKMBOTHBIX M UEJIOBEKa, a TaKXKe
(U3MOJIOTMUECKUX MPOIECCOB, TOBEJCHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHUecKre acreKTbl KOHTPOJIS U U3MEHEHUS HacleICTBEeHHOW nHpopMaluu B
MOKOJIEHUSIX KJIIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «llepBblif U BTopoil 3akoHbl Mennens», «Tperuit 3akoH Menaens»,
«AHanu3upyollee ckpeuuBauey, «HenoiaHoe nomuHupoBanuey, «CLerieHHOe Haclel0BaHHe
NpPU3HAKOB y Apo3oduisy, «I eHetnka nona», «Kapuotun yenoseka», «Kapuotun apo3oQuis»,
«Kapuotun nruus», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoBY.

OOGopynoBaHue: MOJENb IS IEMOHCTPAIIMN 3aKOHOB €IUHO00pa3us THOPUIOB TIEPBOTO
MOKOJIEHUSI WU PACIICIJIEHUS NMPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMM 3aKOHA HE3aBUCHUMOIO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPAMH CLEIUIEHHOTO HACJIEI0BaHMsl IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapart: «Jpo3opunar.
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IIpakTuyeckass padora «/3ydyeHne pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEUIUBAHUS Y
JIPO30(OUITBD».

IIpakTnyeckas padora «M3ydyeHue pe3yabTaTOB AUTMOPUIHOTO CKPELIMBAaHUSA Y
JIPO30(UITBIY.

Tema 4. 3aKOHOMEPHOCTH U3MEHYHBOCTH

B3aumopelictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTHna. VM3MEeHYMBOCTH
npusHakoB. KauecTBeHHble 1 KOJMYECTBEHHBbIE IPU3HAKU. Buabl  HM3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MEHUYUBOCTb. Ponib cpeabl B (hopMUpPOBaHUM MOIUGUKALMOHHON
n3MeHunBocTd. Hopma peakuuu npusHaka. BapuannoHHsll ps M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enoTunuueckass M3MEHUYUBOCThb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITNYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMOuHaTtuBHass ©13MEHUYHMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
M3MEHYMBOCTU. POJIb KOMOMHATHBHOM U3MEHYHBOCTH B CO3[JaHUU T€HETHYECKOTO pa3HO0Opasus
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanonHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLUPOBAaHHbIE MyTalMH. SnepHble MW LUTOMJIA3MAaTUYECKHE MYTalUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIpuumHbBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U UX
BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAI[MOHHOTO Mpouecca. 3aKOH TOMOJOTHYECKUX
psangoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBwioB). BuesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

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

JleMoHCTpan U

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

Tabmuupel 1 cxembl: «Buasl n3MeHuuBOCTH», «MoaudUKAIMOHHAs W3MEHUYUBOCTbHY,
«KomOuHaTuBHast ~ u3MeHUUBOCTH»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTnueckue
3a00JeBaHMs YeTI0BEKa», «Buabl MyTanuiiy.

O6opynoBaHue: *uBble U repOapHble 3K3EMIUISIPbl KOMHATHBIX PAcTeHHM, PHUCYHKHU
(dpotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «MccrnemoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
M3MEHUYUBOCTHU. [TocTpoeHne BapuallMOHHOTO psijia U BApUALIMOHHON KPUBOI».

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

Tema 5. I'eneTnka yesi0BeKa

Kapuotun uenoseka. MexayHapoaHass IporpaMmMa HCCIIEIOBaHUS I'€HOMa 4YEJIOBEKA.
MeTtoap! M3y4eHUs] TeHETUKU YellOBEeKa: TeHeaNOrnYecKuid, OJIM3HELOBbIH, IUTOIC€HETHUECKHUH,
MONYJIAHUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTHnYecKnii. COBpPEMEHHOE OIpe/esieHne
TEHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM 4Hciie ¢ nomoiisko [T1P-
ananu3a. HacnencrBenHsle 3a00s1eBaHus YeIoBeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HH YelloBeKa.
bonesnn ¢ HaciencTBEHHOM NpPeapacloyioKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONW TIE€HETHKH B
MPEIOTBPALICHUN U JICUEHUU TIeHETHUYECKUX 3a0oJjieBaHUM yesoBeka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKHU. [I0HATHE «T€HETHUECKOro Ipy3a». DTUUECKHE ACTIEKTHI
UCCIICIOBAaHUN B 00JIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.
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['enernyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (PU3MUYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKAIIIEeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJIOBEKA K ITaTOJIOTUSM.

JdemoHcTpanuu

Tabmuupl u cxembl: «Kapuorun uenoBekay, «MeToabl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a001€BaHUS YCITOBEKA.

IIpakTHyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 6. Cesiek1IUsI OPraHU3MOB

JloMecTukanusi U CeJeKIUs. 3apOXKICHHUE CEIEKIMU W JoMecTukanuu. Yuenue H. U.
Bagunosa o LleHTpax mpouCcXOXACHUSI 1 MHOT000pa3us KyJabTYpHBIX pacTeHuil. Ponb cenexkumu
B CO3JaHUM COPTOB pAacTeHUH U 1opoxa KUBOTHbIX. CopT, Mopoda, IWITaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HacieACTBeHHOM m3meHunBoctu H. M. BaBunosa, ero 3HaueHue s
CEJICKIITIOHHOM pabOoTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKyccTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUYyaJIbHBIM.
Dranbl KOMOWHAIIMOHHON CeJIeKIuH. VIcTbITaHne MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIIEHKU ()EHOTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY C MOMOIIBIO aHAJIU3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIN 1
XUMHYECKHH MyTareHe3 KaK MCTOYHHUK MYyTaUud y KyJbTYpPHBIX (OpPM OpraHM3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomOuHaHTHbIX JIHK mus
MOJIyYEHUSI UCXOJIHOTO MaTepuaa Jiisl CENeKLUH.

[Tonyuenne mnonumionnoB. BuyTpuBuaoBas rtubpunuzanus. bau3kopoicTBeHHOE
CKpelyBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpeliMBaHue, Wiu ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. lMcmonb3oBanue rerepozuca B cenekiuu. OtnanéHHas TUOpUAM3aLIUAL.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTMIKEHHMS CEJIEeKIMH pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HU3y4YEHHE T€HETHYECKHX PECypCOB KYJIbTYPHBIX PACTEHHUH M MX JIHUKHX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHBIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUIeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMeHEeHUeM COBPEMEHHBIX MemOo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
NePCneKmueHbIX MEXHOI02UIL.

JleMoOHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxembl: «L{eHTpbI TPOMCXOXKAECHUS U MHOT0OOpa3usi KyJIbTYPHBIX pacTeHHi»,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIBI CEIEKINN»,
«OTtnanénnas rudpuan3anus», «KMytarenes.

Jladoparopnasi pabdora «/3ydeHrne cCOpTOB KYJbTYPHBIX PACTEHHUU M TOPOJ JOMAIITHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METObl U JOCTH)KCHUS CENEKIMH PAacTEeHUM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 7. BHOTEXHO/10THA M CHHTETHYECKAs OMOJIOT U
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OOBeKThl, HCIOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIC KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouonorndeckuii cunte3. OObEKTHI
MHUKpOOHOIOrn4eckux TexHonoruii. [Ipon3BoacTBo Gesika, aMMHOKUCIIOT U BUTAMUHOB.

Co3anue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPaBICHHOIO  M3MEHEHUS U
KOHCTPYMPOBAHHUsI T€HOMOB C LI€JIBIO IOJy4YE€HUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEp KaIHUX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETHYECKHUE MTYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUMM M KUBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanuss U comatudeckuid smOpuoreHes. Vcmnosnb3oBaHue
TaliOUJI0B B CEIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX anmumen. Fcnonvsoseanue
MOHOKIOHANbHBIX U NONUKTOHANbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexkoHCTpyKLMsl AWLEKIETOK M KIOHUPOBAHME JKUBOTHBIX. MeETOA TpaHCIUIAaHTALMM sJEp
KIETOK. Texnonocuu 0300pognenus, KyloMmueupo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpOMOCOMHAs1 U T'€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHRKEHHS] U MEPCIEKTHUBBI
XpPOMOCOMHOM M TE€HHOW MH)KEHEpUH. OKOJIOTMYECKHE M HTUYECKHE MpoOIeMbl T'€HHOU
WHXEHEPUU.

Menuuunckue ouorexnosnoruu. [locrrenomnas uudposas meauiuna. [1I[P-auarnoctuka.
MeTtab010MHBIN aHaIU3, FeHOLIEHTPUUYECKUI aHAJIN3 IPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbsd. Mcmonp3oBaHME CTBOJIOBBIX KJIETOK. TapretHas Ttepamnus paka. 3D-
OvouHXkeHepuss [UIsl pa3pabOTKU (QYHIAMEHTAIBHBIX OCHOB MEIMIUHCKUX TEXHOJOTHUH,
CO37aHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWOMPUHTUHIA U
ckaddonauHra Ui pelieHns 3ajad NepCoOHAIN3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 OOECledeHHss KOMOMHUPOBAHHOM 3aIllUTHI OT
Bo30Oynuteneit OPBU, yctaHoBneHue MOJEKyJIspHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
COJIEp’KalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuubt u  cxemsl: «/cnonb3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOJCTBEY, «KileTouHast HHKeHEepUs», «I eHHass HHKEHEepUsD».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayuyeHne MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKCeKypeust «buOTEXHOIOrNs — BayKHEHIIAsk IPOU3BOANUTENBHASI CUJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

Tema 8. 3apoxiaeHue U pa3BuUTHE IBOJIOIUOHHBIX NPeACTABJIEHUA B OM0JI0THH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3MA. JKu3Hb
Y Hay4dHas JearenbHocTs Y. JlapBuHa.

JBukyme cunel 9Bodonuu  BuAoB mo Y. JlapBuHy (BBICOKass HWHTEHCHUBHOCTH
pPa3MHOXKEHUS OPraHU3MOB, HAacl€JICTBEHHAas H3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmitenne cunteTndeckoit Teopun 3somonuu (CTI). HelTpanbHast TeopHst BOIOLUH.
CoBpeMeHHas IBOJIIOIIMOHHAs Ouosorus. 3HauyeHUE SBOJIIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBCHHO-HAYYHOU KAPTHUHBI MUDA.

JleMoOHCTpanuu

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xongern, /. K. benses.
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Tabmumpl u cxemsl: «Cucrema xuoit npupoabl (mo K. Jlunuerw)», «JlecTHuma >XuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycThl», «Iloposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS IBMXKYLIUMX CHUJ 3BOJHOLUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUHN IBOJIIOLIUNY.

Tema 9. Mukpo3BoJIIOIHSA U €€ pe3yJibTaThl

[Tonynsanus kak »jeMeHTapHas eAuHuIa 3Bomolrd. COBpPEMEHHBIE METOABl OLEHKU
TeHETUYECKOT0 pa3Hoo0pas3us v CTPYKTYpPHI MONysiiuii. MI3mMenenue reHooH1a MOMYISINUN KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeThueckoro pasHoBecus Jx. Xapau, B.
Baiinbepra.

OneMeHTapHble (DAKTOpPbl (IBMKYIIME CHJIBI) HBOJIOLUUH. MyTalMOHHBIA Ipolecc.
KomOunatuBHass m3aMeHUMBOCTh. Jlpelid TeHoB — cirydaiiHble HEHANpPABICHHBIE W3MEHEHHS
4acTOT ayuiesied B momyisiusix. D(QexT ocHoBatens. Igdghexkm OymvlLiOoUHO20 20pAbIWKA.
CHuoicenue eenemuuecko2o paznooodpasus. npudunsl u cireocmeus. Illpossenenue s¢pgexma
Opetiha 2eHoé 6 Oonvwux u manvlx nonyaayusax. Mwurpauuu. M3omauus MNOMyISUUNR:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoorudyeckas (penpoayKTUBHAS).

EcrectBennblii 0oTOOp — HampaBistomuid ¢aktop sBomonnd. DopMbel eCTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOUINH, paspbiBatouuii (au3pyntuBHbii). [loroBoit oTOop.
Bo3HuKHOBEHUE U IBOJIIOLUS COLMATIBHOIO MOBEAECHUS )KUBOTHBIX.

[Tprcrioco0IeHHOCT OpPraHU3MOB KaK pe3ysibTaT MHUKpPO3BOJIOLUU. Bo3HHMKHOBEHUHE
npucrnocoOIeHni y opranu3MoB. Apomop¢o3sl U uanoaaantanuu. [Ipumeps! nprucnocodieHnit
y OpraHu3MoB: Mopdonornyeckue, (QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIMH.
M3onmsuust — ximrodeBoit ¢aktop BumooOpazoBanus. Ilyth um cmocoObl BUI000pa30BaHUSA:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (IPKOJIOTHYECKOE), «MTHOBEHHOE
(monumuionn3anus, rudpuau3anus). JMTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanuzmsbl hopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponbp  sBomtonmoHHON OuonoruM B pa3pabOTKE HAy4YHBIX METO/AOB COXpaHEHHs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035ieB. MeXaHU3MbI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaLun

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTBY, «[lomynsuoHHas CTPYKTYypa BUIaY,
«Cxema mposiBlIeHHs 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIBI  3BOJIOLHN»,
«OKoyornyeckas M30JSLMS MOMYJSIUM ceBaHCKOM dopenn», «l'eorpaduyeckas H30IALUSL
JMCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomynsioHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIyCcTpralbHbII MEIAHU3M», «OKuBble HCKOIIaEMBIE»,
«ITokpoBUTENbCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«Puznonoruyeckue agantanun», «IIpucnocoOeHHOCTs OpPraHUu3MOB U €€ OTHOCUTEIIBHOCTBY,
«Kputepun Buna», «Bunsi-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BugooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILECH,
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«IKOJOTHYECKOe BHUA000pa3oBaHue BUIOB CcHHHIY, «[lomumuionasr pactenuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJIEHHM, yydyena NTUL ¥ 3Bepeil pa3HbIX BHUJIOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopnasi paGora «BpIsiBiIeHNE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUA».

JlabopaTtopnass pabora «lIpucnocoOneHust OpraHu3sMOB M HMX OTHOCUTENIbHAs
1eJ1eCO00Pa3HOCTHY.

Jladoparopnasi padora «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 10. MakpodBoJronus u eé pe3yabTaTbl

MeTtobl u3yueHus: MakpolsBoitolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOJIOLHH.
ITepexonnblie GopMbl U GUIIOrEHETUYECKHE PSIJIbI OPIaHU3MOB.

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

OMOPHONIOTHYECKUE W CPABHHUTEIBHO-MOP(]OIOTHYECKHE METObI M3YyYCHHS ABOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a W IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MONIEKYyIspHO-
FEHETUYECKUEe, OWOXMMHUYECKME M  MaTeMaTH4YeCKHME METOJAbl M3YyUEHHUS  HBOJIOLHUU.
["omonornunsie renbl. CoOBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOTEHETHUYECKHX JEPEBLEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLIMS TEHOMOB.

OO6mue 3akoHOMepHOCTH (mpaBwia) dBOMOUUU. [lpunyun  cmeHvl  yHKYuULl.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paauanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

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

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIaan», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punno@urs», «CeMeHHble MAanOpOTHUKNY, «buoreorpaduueckue
30HBI 3emnmny, «Jpeid koHTUHEHTOB», «PemukThl», «HavanbHble cTaauu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OPraHbD»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI YellOBeKa M IIUMMaH3e», «lnaBHbIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIIOLIUN.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSHKA HMCKOMAeMBIX OCTaTKOB OpPTraHWU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 11. IIpoucxoxkaeHue U pa3sBUTHE KU3HU HA 3emule

Hayunble rumoTespl MpPOMCXOXKJIEHUS XU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbBIE TPEICTABICHMUSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onsltaMu @. Penu, JI. Cnannanuanu, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHbIE ATarnbl HeoOpraHuueckoil Bosonnu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUECKasi HBOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHoMepoB. KoaiepBarHas
runore3a A. W. Onapuna, rumote3a nepBuyHoro OynboHa Jk. XomjaeiHa, reHeTuyeckas
runoteza I'. Ménmnepa. Pubosumbr (T. Yek) um rumoreza «vupa PHK» V. T'mnbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MTPOTOKIICTKH.
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Uctopus 3emuin u wmetoabl €€ wu3ydeHud. VIckomaemble OpraHUYECKHME OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTENnbHass ¥ aOCOJMIOTHAs  TE€OXPOHOJIOTHA.
['eoxpoHoOrMUecKas Kasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanbHble 3Tanel opranndeckou sBoitouuu. [losiBneHue M 3BOIOLMS MEPBBIX KIIETOK.
Oponronusi Merabonu3Ma. Bo3HukHOBeHHE MepBbIX sKocucTeM. CoBpeMeHHblE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coodmiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapuOTBHI.

[Tpoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpouicxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC 3Tambl 3BOJIIOLMU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(O3bl PACTCHUH.
Beixon pacrenuit Ha cymy. llosiBieHue CHoOpoBbIX pacTeHHMH M 3aBOEBAHUE HUMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHne IBETKOBBIX paCTEHUM.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KMUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. IlepBble XOpI0BbIe
KUBOTHbIE. JKH3HBb B Bo/e. DBOMIOIUS MO3BOHOYHBIX. [Ipoucxoxaenne aMmpuOuil U penTUIIni.
[Tpoucxoxaenne MiekonmuTalImUMX u ntull. [lpuHnun kmoyeBoro apomopdosa. OcBoeHue
0eCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie M0 3paM U MEepUuoAaM: apxeu, mMpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmas xapakTepuCTHKa KJIMMaTa W reojiorndeckux mporeccoB. [losBienue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE HAa Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUUYECKHE KPU3UCHI Tpouuioro. [IpuuuHbl U ciaeacTBus
MaccoBbIX BhIMHUpaHHUil. COBpEeMEHHBINM SKOJIOTHUECKUN KpU3HC, ero ocodeHHocTu. [Ipobmema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cuctema opraHmdeckoro mMupa. [IpuHIUMNBI KIaccuPUKAaMUd OpPraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCTpanuu

[Hoptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lacTepa mo usyueHuro
caMo03apoKJIeHUs ku3HW», «Cxema ombita C. Mumnepa, I'. FOpu», «3Ttanbl HeopraHuyeckou
sBommoLMny, «['eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKON HBOJIOLUNY,
«Cxema o0Opa3zoBaHusi JYyKapuoT MyTéM cumMmOuoreHesza», «Cucrema >XMBOW MPHUPOIBDY,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit», «PurmOPUTEY, «OIHOKIETOYHBIC
BoZlOpoCIN», «MHOTrOKJIETOUHblEe BoJgOpociany, «Mxu», «l[lanmoporHuku», «l onoceMeHHbIe
pacteHus», «Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTUA >KUBOTHOTO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«YnenrucroHorue, «PBI10BIY, «3eMHOBOJHBIEY, «IIpecMmpikaromuecs», «lIture,
«Mnekonuraromuey, «Pa3Butue KU3HM B apxeuWckou apey», «PazBuTme KU3HH B
MPOTEPO3OMCKON 3pe», «Pa3BuTHE KU3HU B TNAJCO30MCKOM 3pey», «Pa3BuTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTme KWM3HM B KallHO30MCKOM dpe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAy.

O6opynoBanue: repOapuM pACcTEHUH pPa3IUYHBIX OTIENOB, KOJUJIEKIUA HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKUX, CKEJEThI
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MTO3BOHOYHBIX JKMUBOTHBIX, 4ydyeja NTUIL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBbIX, MYJISIKH OPraHU4YECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHasa JjaGoparopHasa padora «MogenupoBanue oneitoB Musepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlaGoparopnasi padora «/3ydyeHue U OINHUCAHUE HCKOMAEMbIX OCTAaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTnyeckass padora «/3yueHne o0OCOOEHHOCTEH CTPOEHUS PACTEHHHA Ppa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 12. IIpoucxoxkaeHne 4ea10BeKa — aHTPONOreHe3

Pa3zpensl u 3a1a4n aHTPONIOJIOrMU. METO1bI AaHTPOIIOJIOTHH.

CraHoBIIEHHE MPEJCTABICHUN O MPOUCXOXKICHUU 4YeJOBeKa. PenurmnosHeie BO33pEHMUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUeCKOE€ IIOJIOKEHHE  YeJIOBEeKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuooruYecKue, (HU3HO0IOro-OMOXMMHUYECKHe, MoBeAeHueckne. OTIHuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (pakTophl)  aHTpONOreHe3a:  OWMOJIOTUYECKHE,  COLMAJIbHBIE.
CootHorieHre OMOJOTHYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpoIoreHes3a. PanHue yenoBekooOpa3Hbie 00€3bsSHBI (TPOKOHCYJIBI)
Y paHHUE TIOHTUJIBI — O0IIKE MPEIKN YeJIOBEKOOOPa3HbIX 00€3bsiH U JIIOJCH. ABCTPATIONUTEKU —
JIBYHOTHE MPENKu JroAeil. YeloBeKk yMelbld, MEepBble M3TOTOBICHHS Opynuil Tpyna. YenoBek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
o0ImuMi IpeoK HeaHIepTaJIbCKOTO YeJIOBeKa U YesloBeKa pa3yMHOro. YenoBek HeaH1epTalbCKUi
KaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THUIA, JEHHCOBCKUUI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneruka u najieoreHOMHKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYJSALUSAX YEIOBEKa.
Myrannonsslit porece U noarumMopdusm. [lomymsIoHHbIE BOTHBI, Ipeii() reHOoB, MUTpaLlUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacbl. [lonstue o pace. bonbuiume pacel: eBporeounaHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHAS (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
IyTH paccelieHus 4YeJoBeKa Mo IulaHere. EauHCcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh 4YenoBeKa K  pa3HbIM  YCIOBUSM
OKpyXaroliel cpeabl. BiausiHue reorpadguueckoi cpenbl U Jpeiida TeHoB Ha MOpPGOJIIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauCUMIUIMHApHbIE MeTOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIFOIIMOHHASL ~ AHTPOINOJOTM M MAaJCOAHTPOIOJIOTHS  YEJIOBEYECKUX  MOMYJISALHM.
buoconumaneHple  HMCCIENOBaHWUS  NPUPOJBI  4enoBeka.  McecinepoBaHue — KODBOJIFOLMHU
OMOJIOTYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoHCTpan U

[Toprpetsr: Y. lapBun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumpl u  cxeMbl: «MeToasl  aHTPOMOJIOTHHY», «[ OJOBHOW MO3r deJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNneT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbI», «JIBWXKyIIME CHUJIBI aAHTPOIOreHe3a», «OBOJIOLMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpanonutek», «HYemoBek ymenblit», «HenoBek npsaMOXOasuinuiy, «/{eHMCOBCKUN 4eT0BEK»
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«Heannepranpuply, «KpoManboHIB», «lIpenku denoBeka», «ITambl SBOJIONUNA YEJIOBEKaY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEHN, MPEAMETOB MaTepUAIbHON KYJIbTYphl MPEIKOB
YeJoBeKa, penpoaykiuu (potorpaduu) KapTHH C MHGPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKICHHSI YesloBeKa, ¢poTorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esoBEeKa U uYepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCa IIPEIKOB YEJIOBEKA.

Jladoparopnasi pabora «l3ydeHne OCOOCHHOCTEH CTPOCHMsI CKeJieTa YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHune 3K0JOrNYECKUX aJalTallUi YETOBEKay.

Tema 13. DOxosormsi — Hayka O B3aMMOOTHOLICHHMSX OPraHU3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. I'ymbomnbara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmOnEeHUA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHeie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPY)KAIOIIEH Cpelibl: JTOKATbHBIH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4elloBeuecTBa C MNpupoaoi. POpMHUpPOBAHHUE SKOJOTUYECKOW KYJIbTYypbl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaLun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuubl u cxemsbl: «Pazfensl 3koa0run», «MeToabl 3KoIorun», «Cxema MOHUTOPHHTA
OKpYKaIOIIEeH Cpebh».

JlabopaTopnasi paGora «3yueHne MeT0/10B 3KOJIOTUYECKUX UCCIIEI0BAHUI.

Tema 14. Opranusmsl u cpena o0UTaAHUSA

Okonoruyeckne (akropel U 3aKOHOMEpHOCTH ux JeifctBua. Knaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (paxtopos. [Ipasuno munumyma (K. [npenrens, FO.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropbl. CBeT Kak sKonorndeckuil gaxtop. JlelcTBHE pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX I10
OTHOLICHUIO K cBeTy. CUrHanbpHas posib cBeTa. DOTOnepruoinu3m.

Temmeparypa Kkak 3konoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKMIOTEpMHBIE U TOMOHOTEPMHBIE OPIAaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTeHuil K MOAIEPKaHUIO
BogHOrOo Oanmanca. Kmaccudukanust pacTteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, MOYBEHHAs, TITyOMHHAas
MOJMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH CpeJl OOUTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KHU3HU B Pa3HBIX CPEAax.

buonornueckue putmel. BHemHne u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBUMN JKU3HH.
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JKuznennbie ¢opmbl opranu3mMoB. [lonsiTne o xu3HeHHOU (Gopme. JKusHeHHBIE (HOPMBI
pacTeHuM: JaepeBbs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHUE TpPaBbl, OJIHOJIETHHE TpPAaBBI.
Kuznenuole (GOpMBI KUBOTHBIX: THUAPOOMOHTHI, TEOOMOHTHI, a’3pOOMOHTHL. (OCOOECHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  Qaktopel. Bumbpl OMOTHYECKMX  B3aUMOJCWUCTBUNA:  KOHKYPEHIIMS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomepanus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO, HaxJeOHHWYecTBO). Herpoduueckne  B3amMoaelcTBHs — (TONMUYECKHE,
dopuueckue, (adpuyeckue). 3HaUCHUE OMOTHYECKUX B3aWMOJICHCTBUN IJIsi CYIIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoOHCTpaL U

Tabmuubl 1 cxembl: «JKonorndeckue (Gpakropb», «CBETOBOM CIEKTP», «IKOIOTHUYECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIECHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOJIOTUYECKUE aJanTalli >XUBOTHBIX», «Cpeapl OOUTaHHS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (HOPMBI JKUBOTHBIXY,
«2KocHuCcTeMa IUPOKOIUCTBEHHOIO Jiecay, «IKOCUCTEMa XBONHOro Jjiecay», «llemu nutanus»,
«XuiauvectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

O6opynoBanue: repbapuu pacTeHU M JKUBOTHBIX, HPHUCIOCOOJCHHBIX K BIUSHUIO
pa3MYHBIX  SKOJIOTWYECKHX  (HAKTOpOB, TepOapuMl  CBETONIOOMBBIX, TEHENIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBHIC, TEHETIOOWBHIE W TEHEBBIHOCIMBHIE KOMHATHBIC
pacteHus, repOapuu ¥ KOJUICKIHUU TEIUIOJIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuid, uydeia NTUI W 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K TUrpoduram,
Kcepopuram, me3oduTaM, KOMHATHBIE PACTEHHUS JAaHHBIX TPYII, KOJJICKIIMH KUBOTHBIX,
OoOWTaIOLMX B Pa3HbIX cpefax, repObapuu M KOJUIEKIUM PAacTeHUH M KUBOTHBIX, 00JIaJarolInx
yepTaMl TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, TepOdapuu u
KOJUIEKIIUM PACTEHUH W >KUBOTHBIX PA3JMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KHBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOCHCTBUSIX.

Jlaboparopnasi padora «BpisBieHHE TPUCTIOCOOICHNUN OPTaHU3MOB K BIUSIHUIO CBETa».

JlabopaTopnasi pabora «BbIsBICHHE NPUCTIOCOONEHUN OpPraHU3MOB K BIHSHHUIO
TEMIIEpaTypbI».

Jlaboparopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH pPACTEeHUH W3 Pa3HBIX MeECT
oOUTaHUY.

Tema 15. Jkos10rusi BUI0B M NOMYJISIIUAI

DKONOTUYECKHE XapaKTePUCTUKH Tomymsinun. [lomynsius kak OuoNornueckas cHcTeMa.
Pons HeomHopomHOCcTH cpeapl, puznueckux OapprepoB W OCOOCHHOCTEW OWOJIOTHU BHJIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI oMy sanuii. OCHOBHbBIE TTOKA3aTENN MOMYIISIUU:
YUCJIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBasl CTPYKTYypa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Dkosnoruyeckas CTpykTypa mnomynsuud. OneHka YuciIeHHOCTH mnomyisinuu. [[uHamuka
MONYJISAIUA U €€ perynsmus. buotnueckuii moTeHIMaN Moy asiui. MoieTupoBaHnue TUHAMUKA
nonynsiuud. Kpusble pocta uyucieHHoctu nonyisuuu. Kpusbsie BbDKuMBaHMs. Perymsius
YUCIEHHOCTH TOMYISALUNA: POJh (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu BuaoB (r- u K-crparerun).

[TonsiTue 00 »KoyOrMYecKoW HuUIIe BUAA. MecrooOutanue. MHOTOMEpHas MOJEIhb
skosornyeckord HumM Jx.M. Xarunncona. Pazmepsl skosiornyeckoii Humu. [loreHunansHas u
peann30BaHHAas HUILIU.
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Bun kak cucrema momysisuuii. Apeansl BUAOB. BuIbI M UX JKMU3HEHHBIE CTpPATETHH.
DKOJIOTUYECKUE IKBUBAJTICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpaluil KUBOTHBIX. buonornueckue WHBa3UU
YY>KEPOIHBIX BUIOB.

JdemoHcTpauMu

IToprper: Ix. M. XaTunHCOH.

Tabmuiel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU MONyIsSuny, «IpocTtpancTBeHHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamuabl nomyiasuuny», «CKOpOCTh 3aceieHHs
MOBEPXHOCTU 3€MJIM PaA3JIMYHBIMM OpraHu3Mamm», «Mojenb skosormdeckor Humu JDx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHHIA, KOJUIEKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 16. Jkos10rusi coo01EeCTB. IKOJIOTHICCKHE CUCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHo3e.

Okocucrema kak oTkpeitasg cucrema (A. JIk. Tencnum). DyHKUMOHANbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MNPOAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu U cetu. AGuoTHyeckue ONOKH 3KocucTeM. [10YBBI M WIIBI B 9KOCHCTEMaX.
KpyroBoport BemiecTB u MOTOK SJHEPTUU B IKOCUCTEME.

OcHoBHBIE MTOKa3aTeNH 3KocucTeMbl. broMacca u nmpoaykius. IKOJI0rH4ecKie MHUpaMubl
qricesn, OMOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE W BTOPUYHBIE CYKIIECCHU U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cooOIIecTBO.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKocucmemsbl 03€p U peK. DKOCUCIeMbl MOopel U OKeaHO8.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazmumums wmexnay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oposackas ¢uopa u ¢dayHa.
CunanTponu3anus ropojckod (¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAu€HUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBHUN  OpraHU3MOB B
skocucteMax. Ponv kackadnoeo sghgexma u 6u008-30ugpuxamopos (Kirouesvix 6udos) 6
@dynxyuonuposanuu  sxocucmem. IlepeHOC HHEPTrMM W  BEMIECTB MEXKIY CMEKHBIMHU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OpPraHU3MOB, TOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AaHTPONOTE€HHBIX BO3ACHCTBU.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHULl  PA3HLIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeToIoIoTus MOHUTOPUHTA €CTeCTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.

JleMoOHCTpaL UK

[Toptpert: A. Ix. Tencnu.

Tabmunet u cxeMbl: «CTpyKTypa OMOIIEH03a», « DKOCUCTEMA IIHPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jseca», «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B SKOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucteMey», «llenn mnuTanus (macTOuIHAasl, JETPUTHAs)»,
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«OKosornyecKkas mupaMua ducen», « JKojJorudeckas nupamuaa 6uomaccel», « IKoJorudecKas
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuuynas cykueccusi», «BoccraHoBieHue
Jeca Iociie moxapa», «IKOCUCTEMA 03€pa», «ArpoueHo3», «KpyroBopoT BEIIECTB U IOTOK
SHEpruu B arpoueHosey, «I[Ipumepsr ypboskocuctem».

O6opynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, uyuesia NTUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onrcaHue ypooIKOCUCTEMBDY.

Jladoparopnasi padora «/3ydeHue pasHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX ).

IKCKypeusi «IKCKypCHsl B THIIMYHBIN OMOreorneHo3 (B AyOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe I B TEIUIMYHOE XO3SIIICTBO)».

Tema 17. buocgdepa — riodanbHas IKOCHCTEMA

buocdepa — obmemnanerapHas 000jg0Yka 3eMJIH, T/Ie CYIIECTBYET WJIHM CYIIECTBOBaJa
*u3Hb. Pazputue npencrarienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocras. JKupoe BemecTBo 6uochepsl U ero GyHKIUU.

3aKOHOMEPHOCTH cyiecTBoBaHus 6uocheprl. OcodenHocTu 6uochepsl Kak raodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBopoTel BemiectB U
OMOTeOXMMHUYECKUE IUKIIBI (YTIepoa, a30Ta). PUTMUYHOCTD siBNeHnid B 6uocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE
jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHbI, IyCThIHHU, TPOIIMYECKHUE Jieca,
BBICOKOTOphsi. Kimar, pacTuTeNbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKIUS JKHUBBIX CHCTEM, OL€HKa MX PECYpCHOrO MOTEHIHala U
O6uochepHbIX QYHKIHUI.

JleMoHCTpan U

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

Tabmuupl u cxemsl: «'eocdepsr 3emimny, «KpyroBopot azora B npuponae», «Kpyrosopot
yriepoja B mpupoje», «KpyroBopot kucinoposaa B npupojae», «KpyropopoTt Bojsl B IpUPOAE»,
«OcHoBHBIE Omombl cymmy, «Knumartudyeckue mosica 3emnm», «TyHnpay, «Taiiray,
«Cwmemanubiii  nec», «lllupokonucTBenusiii nec», «Cremby», «CaBaHHa», «llycTbiHmY,
«Tponmueckuit gecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 18. Yesi0BeKk n OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W HX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HEeHUEe BO3AYIIHOM cpeasl. OXpaHa BO31yXa. 3arps3HEHHE BOAHOW cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyiienne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpPONIOreHHOE  BO3JEHCTBUE Ha PACTUTENbHBIM M KMBOTHbIM wmup. Oxpana
PacTUTENFHOTO U KUBOTHOTO MUpa. OCHOBHBIE NMPHHIMIIBI OXPaHbI PUPOAbl. KpacHble KHHTH.
Oco60 oxpansiembie nipupogubie Tepputopun (OOIIT). botanudeckue caapl U 300JIOTHYECKHE
MapKu.

OCHOBHBIE IPUHIUIBI YCTOWYMBOTIO Pa3BUTHS YeJOBEYECTBAa U MpUpoAbl. PannonansHoe
PUPOJIONOIL30BAaHUE M COXpaHeHHe OHOJoru4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX AKOJIOTMUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3nca
U €r0 BEPOSITHBIE NIOCIEACTBHSI.

Pa3Butue MeTONOB MOHUTOPHHIA pa3BUTHS ONACHBIX TEXHOTCHHBIX IPOLIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL
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anepeemuxke. buonozuueckoe pasnoobpaszue u douopecypcvl. Hayuonanvhvie ungopmayuonnsie
cucmemsl, obecneyusaiowue OOCMyn K UHGOpMAyuu NO COCMOSHUIO OMOENbHbIX GUO08 U
akocucmem. OcHo8bl IKOpeadburumayuy IKocucmem u cnocob6o8 bopvoul ¢ 6LUONOBPEIHCOCHUAMU.
Pexoncmpykyus MopcKux u HA3eMHbIX IKOCUCTIEM.
JdemoHcTpauMu
Tabmuubl w  cxembl: «3arps3HeHue aTrMmocdepbl», «3arps3HeHHe THIPOCchephD»,
«3arpsisHeHne  mouBbl», «llapHukoBbi  3ddekr», «Ocobo oxpaHseMmble NPHUPOJIHBIC
TeppUTOpUn», «MoJenn ynpapiasieMoro Mupa.
Ob6opynoBanue: ¢ororpaguu OXpaHSEMbIX pPACTEHMH U KUBOTHBIX KpacHON KHMIH
Poccniickoit denepanuu, KpacHoi KHUTH pernoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
pOTpaMM CpeAHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTpaMMbl MO OHOJOTHH BbIACICHBI
CIEyIOIINE  COCTABIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEACICHHUIO,
Hanuyue momueéayuu K OOY4CHUIO OHWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOJACTBOBATHCSA B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpuCymumMunu CUCTEMC
OuoJoru4Yeckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKON  KYIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH JKU3HEHHBIE MJIaHBI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
y‘Ie6H0ﬁ M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAULIMOHHBIMU pOCCHfICKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LHCHHOCTAMMU, HNPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCITUTAaHUS U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3UIMU JTUYHOCTH, MATPUOTU3MA U
YBAXXEHUSA K 3aKOHY U IIPABOIOPAIKY, YEJOBEKY TpyZa W CTaplIeMy IIOKOJIEHUIO, B3aHUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O W  TpaJulusM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHHS y4eOHOro mpenMera «buosorusy JA0KHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
HOSI/IIII/IGI\/'I JIUYHOCTHU, CUCTEMOH IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
pacuIpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEeIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIBbHOCTH, B TOM YHCJIC B YaCTH.

1) rpa:kIaHCKOro BOCIMTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOydalomlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 YJI€Ha POCCUHCKOro 00IIEeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H 065[33HHOCT6171, YBAXXCHHUEC 3aKOHA U
MPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEsATEIbHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBIMOJIHEHUH OMOJIOTMYECKHX SKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOUX JEGUCTBUSAX  HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KyIbTYPHBIMU [IEHHOCTSMU U COIUATBHBIM
TIOJIOKCHHEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATCIIbHBIX W HCCICAOBATCIBLCKUX 3ala4d, YBaXUTCIILHOTO OTHOLICHUA K MHCHHUIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COICPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1E€ATENbHOCTH;
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2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLLIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJ0TUM, TOHUMAaHK 3HAY€HUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEW POCCUHCKOTO HApOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAYyIIEro;

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 OTHOIIEHHUE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

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

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

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (u3uUYecKas aKTUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TIOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS aAITKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

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

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHWIO M CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHU BCEU
KU3HHU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:
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9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

NOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYJIbTYphl: HMPUOOpETEHHE OMbITa IUIAHHUPOBAHUS
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 pEIICHUH MPOoOJeM, CBSA3aHHBIX C PAIMOHAIBHBIM MPHUPOIONOIb30BaHUEM (COOIIOACHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
yYMEHHUE TPOTHO3HPOBATH HEOJArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHON IpaKTHUKE, FOTOBHOCTU K Y4YacCTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JUAJIOre KYyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE cnenupuKu OUOJOTMM KaK HAayKd, OCO3HaHMsS €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoaa K yCTON4YMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISIX MOBBIMICHUS 00
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIIMOHAJIBbHOU
rPaMOTHOCTHU o0y4arouxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpPY’KAIOIIero MHpa M NPOMCXOJAMIMX B HEM HU3MEHEHMH, yMeHHe JeiaTb OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMM IO OHWOJOTMM B COOTBETCTBHUH C IKM3HCHHBIMU
MOTPEOHOCTSIMHU.
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METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMSI MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXIAUCITUIUTMHAPHBIC
(MeXmpeaMeTHbIE) O0IeHayYHbIC TIOHSTHS, OTPAXKAIOIIHE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, MCCIIeIOBaHNEe, HAONIOJCHUE, M3MEpPEHUEe, SKCIICPUMEHT W JIPyrue); YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETEHITUH OOYyYarOlTUXCS,
CIIOCOOHOCTH o0y4Jaronmxcs HCII0IL30BaTh OCBOCHHBIE MEXIUCIUTUIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOH U
COITMAIbHOM MPAKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CPEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI TO3HABATEILHBIC YHHUBEPCAIBHBIC Y4eOHBIC JIEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCajbHble Y4e€OHBIE JEWUCTBHUS, PETyIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I TEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro 00Iero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU YUeOHbIMH N03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHMHM 3HAHUH MNPUEMBI JIOTHYSCKOTO MBIIUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHus1), PacKpPbhIBaTb CMBICT OHOJIOTHYECKHX
MOHSTUN (BBIIEATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU TOHATHUSMU );

OTIPEICIIATh TEIM JEATEIBbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU WX JOCTHKCHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHS JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
PUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYKJCHHUS (MHIYKTHBHBIC, JICIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBACMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJIIOUCHUS,

MPUMEHSTh CXEMHO-MOJICNbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIIM3a UMEIOITUXCSI MaTepUaATbHBIX
U HEMaTEepPUATBbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:
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BJIAJICTh HaBbIKAMHU y4eOHO-MCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
paspenieHust npoodsieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOHMCKY 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
CO3/IaHUH 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-CIICACTBEHHBIE CBSI3M M aKTyaJIM3HpOBATh 3ajady, BBIIBUTATh
rUNoTe3y e€ pelleHHs, HaXOAWUTh apryMEHThl JUId JOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3aJ]aBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

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

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJbHYIDO U  IPAKTUYECKyI0  00JacTu
KHU3HEIEeATEIIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIuu (TEKCTe ydueOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUUBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

HCIIOJIb30BaTh HAy4YHBIM $3bIK B KauecTBE CpEACTBAa HpH paboTe ¢ OHOJOTrHYecKOou
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMH pACMO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYILECTBIIATh KOMMYHHKAIIUK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 337aBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);
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pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPENOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYATh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMOIOTUYECKOH MPOoOIeMbl, 000CHOBHIBATh HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

NPUHUMATh IEJId COBMECTHOW JEATENbHOCTH, OpPTaHM30BBIBATH W KOOPAMHHPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/Ularatb HOBBIE INPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAJIbLHBIMM PeryissTHBHBIMH el CTBUAMU:

1) camoopranu3amms:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX IO OTHOLIEHUIO K XMBOW INPUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IIJIaH PelIeHus: MpoOIeMbl C YUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;

35



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OIEHKU CUTYalliH, BBIOOpAa BEPHOTO 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 HEIOCTATKU M IOCTOUHCTBA,
IMPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IIPHU aHAIHU3E PE3yNbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmeTHble pe3ysbTaThl OCBOEHHUS cojepkKaHHs yueOHoro mpeamera «buosorus» Ha
yri1yOJa€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npo(uiIbHOro o0yueHust 00yqaronmxcs
Oouonornu. OHM BKJIIOYAIOT: CreUU(pUYECKUEe Ml OMOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
NESITEAbHOCTH MO IMOJYYEHHIO HOBBIX 3HAHUH W MX HPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3yapTaTsl IPEACTABICHBI 110 FOJ1aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHHUI O MeCTe M POJIM OUOJIOTUHM B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEeocTas,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouynas Tteopus T. IlIBanna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOro MOKOJIEHHUSI, pacIICTJICHHUS, YUCTOTH raMeT, He3aBUCUMOro HacieoBanus I'. Menaens,
TOMOJIOTHUECKUX PSJIOB B HAacleACTBeHHOM wu3aMeHumBocth H. M. BaBwmiioBa), mpHHUIMIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJIOTHYECKUX
HCCJIETOBAHMSIX KUBBIX 00BEKTOB (OMHMCAaHNE, U3MEPEHHE, HAOI0JEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KUBOTHBIX U YE€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUM, )KMUBOTHBIX, YEIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, J>KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPAILICHUS] SHEPTHH,
Opo>keHHsI, aBTOTPO(HOr0 M reTepoTpoHOr0 TUMOB MUTAHHS, (POTOCHMHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
WHIMBUYAJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOre€He3a), B3aUMOJICHCTBHSA T'€HOB, IeTepo3Hca,
UCKYCCTBEHHOTO 0TOO0DPA;
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YMEHHME YCTAHABIMBATh B3aUMOCBSI3M MEXAYy OPraHOMAAMU KIETKH M HUX (PYHKIHSIMH,
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
GyHKIUSAME, MEXKAY JTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO IMKJIA U YKU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

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

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4M, BBISABISATh MPUYUHHO-CIECJCTBEHHBIC CBS3U
MEXy HCCIEeyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SIBICHUSMHU, JeJaTh 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 HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1enb UCCIeI0BaHus, aHATM3UPOBATD MOJIYYCHHBIE PE3YNIbTATHI U JeNIaTh BBIBOIBL;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJbTAaThl HA YYEHUUYECKUX KOH(PEPEHIINAX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
W3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp Oyayiieit mpodeccHoHanbHON AeSITENFHOCTH B
obnactu OMOJIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO35HCTBA, MHUIIIEBOM
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH Mpodeccud U TPOAOIKEHHE OHOJOTMYECKOTO 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

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

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
PaMOHATFHOTO TPUPOJIONIONB30BaHUs, U B (HOPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, oOIIECTBY, YEJIIOBEKY, O BKJIAaJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJIAJIeTh CHCTEMON OMONOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAeTeHHS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Ouomormdyeckue Teopun (dBomonnoHHas Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HampaBICHHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. Baiin6epra, 3aponsimeBoro cxonacrtsa K. M. bopa), npasuna (Munumyma FO. JIuGuxa,
9KOJIOTUYECKON MUPaMHUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHHS, WCIOIh3YEeMbBIMU B
OMOJIOTHYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpeHHe,
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HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOIOIEHHBIX W3MEHEHWH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOIIEr0, MABMKYLIETO W pa3pbIBAIOILIErO €CTECTBEHHOIO O0TOOpa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXAY IPOLECCAMU HBOJIOLUM, JBUKYIIUMU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTaMH Pa3JIMYHbIX AKOCHUCTEM U IPUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpele oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBa pOJICTBA OPraHU3MOB pa3HbIX CHUCTEMATUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IUHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHME pellaTh OUOJIOTHYECKUE 3a7aud, BBISBISATb NPUUMHHO-CIECICTBEHHBIE CBSA3HU
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPaTOPHBIM 000pPYAOBaHUEM;

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

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMOM Ha 0a3e HIKOJIBHBIX HAy4HbIX OOLIECTB, U MYOJUYHO IPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YEeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUIX M CIOCO0aX MpeAOoTBpallleHUsl IN100aNbHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3ZHAHHBIN BBIOOP Oyaylei mpodeccuoHaIbHON AeATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3AHCTBA, MUILIEBON MPOMBIIIEHHOCTH, YIIyOIsITh
MO3HABATENIbHBIN MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI
pecypcsl
bubmuoreka [JOK
1 Buosorus kak Hayka 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
bu6mmoreka [IOK
2 KHBBIE CHCTEMEL 1 HX H3yHeHHe 2 https://m.edso0.ru/863e6122
bu6mmoreka [IOK
3 buonorns ketkn 2 05 https://m.eds00.ru/863e6e88
bu6mmoreka [IOK
4 X 1 1
VIMITICCRA OPTATtHsatlit ICTiH 0 https://m.eds00.ru/863e674e
bu6mmoreka [IOK
2
> CTpOCHHE  YHKLHH KICTK1 8 https://m.edso0.ru/863e6e88
5 OOMeH BelecTB U NpeBpalleHne YHEPTUHU B 9 1 bubnuoreka [IOK
KJICTKE https://m.edsoo.ru/7f41c292
7 Hacnencreennas uadgopmanus u 9 1 05 bubnuotexa [JOK
peanuzarys e€ B KIETKE ' https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
X i 1
8 VISHCHHBII WHICT TUICTiH 6 https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
o CTPOCHHE H (YHKIUHH OPraHH3MOB 17 15 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
1 P 1.
0 a3MHO)KEHHE U pPa3BUTHE OPraHU3MOB 8 5) https://m.eds00.ru/7f41¢292
11 I'enernka — Hayka 0 HaCIEACTBEHHOCTH U 2 0.5 bubnuorexa [IOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HN3MCHYMUBOCTHU OPTaHN3MOB

https://m.edsoo.ru/7f41c292

12 3aKOHOMEPHOCTH HACJIEICTBEHHOC 10 1 Bubmiorexa LIOK
HOMEPHOCTH H TBEHHOCTH
P e https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://m.eds00.ru/7f41¢292
bubmuorexa [JOK
14 r :
cHeTHi qeroBeia 3 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
15 4 1
(CeeKIL OPraHMOR https://m.edsoo.ru/7f41¢c292
16 broTrexHoIOrMsA U CHHTETHYECKast OMOJIOTHS 4 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie IIpakruueckue
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoTsbI pecypen
bu6mmoreka [IOK
1 Pa3zMHOkeHHE 1 pa3BUTHE OPraHU3MOB 8 1.5 https://m.eds00.ru/7f41c292
5 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U 5 05 bubnnorexa [HOK
WU3MEHYMBOCTU OPTraHU3MOB ' https://m.edsoo0.ru/7f41c292
3 3aKOHOMEPHOCTH HACJIEeICTBEHHOCTH 10 1 bubmuorexa LIOK
P A https://m.edsoo.ru/7f41¢c292
4 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 1 bubmorexa LIOK
P https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
> Peneritia ueronera 4 05 https://m.edsoo.ru/7f41¢c292
6 Cenekiusi opraHu3MOB 4 1 bubmorexa LIOK
SHCKINE Op Mo https://m.edsoo.ru/7f41¢c292
7 buortexHonorust u cuHTETUYECKAsE OMOJIOTHUS 4 Brbmiorexa LIOK
https://m.edsoo.ru/7f41¢c292
8 3apokeHUE U Pa3BUTHE IBOTIOLMOHHBIX ) [[bubanorexa HOK
NpecTaBeH i B GHOMOTHY https://m.edsoo.ru/7f41cc74]]
[[BuGmmoTteka IIOK
9 MHKpOIBOIONHA 1 €€ PE3YIIBTaThI 8 2 https://m.edsoo.ru/7f41cc74]]
[[bubmuoTexa [IOK
10 MaxkpoaBonronus 1 €€ pe3yabTaThl 4

https://m.edsoo.ru/7f41cc74]]
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

[IpoucxoxaeHue U pa3BUTHE KU3HU Ha

[[BubmuoTeka [JOK

11 Zeriie 8 1.5 https://m.edsoo.ru/7f41cc74]]
[[BubmuoTexa [JOK
12 [TpoucxoxaeHue YeaoBeKa — aHTPOIIOTCHES 6 1 https://m.edsoo.ru/7f41cc74]]
DKOJIOTHS] — HayKa O B3aMMOOTHOIIEHHUSIX [[bubmmoTexa [TOK
13 OpPraHU3MOB M HAJOPTaHU3MEHHBIX CUCTEM 2 0.5 https://m.edsoo.ru/7f41cc74]]
C OKpY>Karolleu cpenou
[[bubmuoteka [IOK
14 OpraHu3MBI U cpezia OOUTAHHS 6 1.5 https://m.edsoo.ru/7f41cc74]]
[[BubnuoTexa [JOK
15 OKOJIOrHst BUJIOB M TIOMYJIALMNA 8 0.5 https://m.edsoo.ru/7f41cc74]]
16 DKOJIOTHS COOOIIECTB. DKOJIOTUUYECKUE 8 05 [[buomoTera [TOK
CHCTOMEL . https://m.edsoo.ru/7f41cc74]]
[[bubmuoteka [IOK
17 buocdepa — rmobanbHas skocucTemMa 6 1 https://m.edsoo.ru/7f41cc74]]
[[BubmuoTexa [JOK
18 YenoBek v OKpyKaromias cpelia 6 https://m.edsoo.ru/7f41cc74]]
OBIIEE KOJIMYECTBO YACOB I10 102 9 195

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

YyeOHuKH :

1.ITaceunux B.B., Kamenckuii A.A., PyomoB A.M. u nap. /Ilon pen. Ilaceunmka B.B.
buonmorus. 10 xmacc. VYueOHuK. YTiayOJaeHHBIH ypoBeHb AO «M3paTenbcTBO
«IIpocBemenue»

2. Ilaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u nap. /Ilox pen. Ilaceunuka B.B.
buomorus. 11 xmacc. VYueOHuk. VYrayOneHHbIN ypoBenb AO «M3paTenbcTBo
«IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OcHoBHas JInTeparypa
Y4eOHuKH :

1.ITaceunux B.B., Kamenckuii A.A., PyomoB A.M. u nap. /Ilon pen. Ilaceunmka B.B.
buomorus. 10 xmacc. VYueOHuk. VYriayOneHHBIH ypoBeHb AO  «M3nmaTenbcTBo
«IIpocBemenne»

2. Taceunuk B.B., Kamenckuit A.A., PyéuoB A.M. u nap. /Ilon pen. Ilaceunuka B.B.
buomorus. 11 xmacc. VYueOHuk. VYrayOneHHBIN ypoBeHb AO «M3paTenbcTBO
«IIpocBemenne»

3. B.b.3axapos, C.I'. MamonToB, H.N.Conun, E.T. 3axapoBa.O01mas 6uosorusi.
yrinyonéHssIi yuebHuk, 11 knacc, M, [Ipoda, 2017
JdonmosiHuTeIbHAS JIUTEPATYPa

Jluteparypa aJist yaurtens:

1) baryeB A.C., I'ynenkoBa M.A., Enenesckuii A.I'. buonorus. bospmoi cripaBOYHUK IS
IIKOJIFHUKOB U MOCTYMANINX B BY3bl. — M.:JIpoda, 2004.

2) bonrosa U.B. CoopHuk 3amad mo OOmieit OMOIOTUM AJs MOCTYMAIONUX B BY3bl. — M.:
«Onukc 21 Bex» «Mup u odbpazoBanuer, 2005.

3) BamoBas M.A., Cokxonoa H.A., Kamenckuit &.0. buosorus: MNOIHBINA Kypc
o0mieoOpazoBarenbHOU cpenHei mkoasl. — M., 2002.

4) Kaznauees B.I1. 3noposse Hamuu. [IpocBenienune. O6pazoBanue. — Koctpoma, 1996.

5) Komxacnuposa I'.M., Komxkacriupos A.FO. [legarorudeckuii cioBaps M.,2001.
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6) Koznosa T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 xnaccel. CipaBoyHOe ocoOue.
— M.: Jlpoda, 2002.

Jlutepatypa [1s1 00y4arOUINXCA:

1) baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonpioli cripaBouyHUK ISt
IIKOJIBHUKOB U MOCTYIANINX B By3bl. — M.:JIpoda, 2004.

2) buonoruyeckuii SHIMUKIONEINYECKUN caoBaps. M., 1989.
HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

[[bubmauoreka LIOK https://m.edsoo.ru/7f41cc74]]
www.informika.ru - snextponHuslii yueonuk "buosiorus" (Bep. 2.0 - 2000) u3 1ukia

"O0yuaromye SHIMKIONENH . - YUeOHbIH Kypc, KOHTpOJIbHBIE Bompockl. (Kak
moJb30BaThes - cM. "[lomomp".)

www.college.ru - pasaen "OTtkpeiToro Koyiemka" mo buogorun. Yueonuk, mogenu, On-line
TECTBI, YUYUTEIIO.

www.skeletos.zharko.ru - "OnopHo-aBuraTensHas cuctema uenaoBeka’. O0pa3oBaTeIbHbBIN
caiit o npeamery buonorus, kypc Yenosek. CTpoeHue ckenera. Mpieynas cucrema. Kak

3T0 paboraer. [IpunoxeHus: 2 CKeIEeTHBIX SHIUKIIONENH; I YIUTEIS - YPOKH,
nmabopaTopHbie, 6 TECTOB C OTBETaMHU.
www.biodan.narod.ru - "buo/lan" - Buonorus ot lansl. HoBoctu 1 0030psI 110 OMoJI0THH,

skonoruu. [IpoGiemsl u Teopun. EcTh TemMaTHueckue BbITYCKH, (hoTorasepeu, onorpaduu
BEJIMKHX YYEHBIX, CIIEICIIOBAPb.

Www.bio.1september.ru - s yaureneit " nay Ha ypox buonorun". Crareu no: boranuke,
3o0omoruu, bronoruu - Yenosek, O01Ieii Onoorum, DKOJI0THH.

WwWWw.bio.1september.ru - razera "buonorus" (Mexmy BEIXOJOM OYEPEIHOTO HOMEpA ra3eThl

1 TIOSIBJICHUEM TTOJIHOTEKCTOBOM BEPCHHM HOMEpa Ha CaliTe YCTAHOBJICH TOIOBOM MHTEPBA)
www.kozlenkoa.narod.ru - Oror caiit Kosnenko A.T'. - mpemogaBatesns u st

MperoiaBaTeNei, s TeX, KTO YYUTCS CaM M YIUT APYTHX; OYHO ¥ TUCTAHITMOHHO,
OMOJIOTHH, XMMHH, IPYTUM TIPEAMETaM - C TIOMOIIbIO KOMITbIOTepa 1 IHTepHeT.
WWW.NSU.ru_burosorus B Bompocax M OTBETax - y4eHble HOBOCHOUPCKOTo AKaJeMropojka
OTBEYAIOT Ha BOIPOCHI CTAPIIEKIACCHUKOB.

www.websib.ru - pazaen "buonorus" HoBocubupckoit oopasoBarenbHoii cetu. [Togdopka
MaTepHaioB U CCHUIOK (IIPOrpaMMBbl, IPOEKThI, MATEPHAIIBI Y YPOKY, A0UTYPUEHTY).
www.nrc.edu.ru - "buonorndeckas kKaptTuHa Mupa' - pasJielsl SJIeKTPOHHOTO YueOHUKa
"Konueniuu coBpeMeHHOTo ecTecTBO3HaHusA". KOHIIeNIMY NMPOUCX0XKACHUS KU3HU U
teopuu 3Bomonuu. (Ilepexon mo cepuike BHM3Y "Jlarnee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u sxuBoTHbie" Kak snnukiaoneaus. (O0beM
nH(popManuu BrieyatiseT.) BeiOpaTs OYyKBY, OTKPOETCS CTpAaHHIIA C IBYMS OOJIBIIUMH

KoJIOHKamMH Ha3BaHuil: Pactenus n XKuoTtHble. BoiOupaeM 1o Ha3BaHUIO - OTKPHIBAETCS
omucanue u Goro.
www.filin.vn.ua - "®unuH" - WUTIoCTpUpOBaHHAs YHIMKIIONEIHS KUBOTHBIX. K cokaneHuro
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http://www.informika.ru/text/database/biology/
http://college.ru/biology/index.php
http://www.skeletos.zharko.ru/
http://www.biodan.narod.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/index.php?year=2007&num=02
http://www.kozlenkoa.narod.ru/
http://www.nsu.ru/materials/ssl/distance/Biology/Archives/contents.html
http://www.websib.ru/noos/biologi/index.html
http://nrc.edu.ru/est/r4/
http://www.floranimal.ru/
http://www.filin.vn.ua/index.html

HE BCe paseibl rotoBbl. Onucanus u pororpaduu.
www.nasekomie.h10.ru "Hacekomsie" O HaCEKOMBIX IS MIKOJbHUKOB - OIIUCAHUE

OCHOBHBIX BUJIOB, PUCYHKH.
www.invertebrates.geoman.ru Hacekomsie. [lonymsipras kaura Akumymikuna M.U. ¢

MHOYKECTBOM LIBETHBIX PUCYHKOB U (oTorpaduii.
www.pird.geoman.ru Irunet. [onynspras kaura Axkumymikuaa .M. ¢ MHOXecTBOM

[BETHBIX PUCYHKOB U (oTorpaduii.

www.animal.geoman.ru Mup xuBoTHbIX. [Tonysipaas kaura Axkumymkuaa U.W. ¢
MHO>KE€CTBOM LIBETHBIX PUCYHKOB U oTorpaduil.

fish.geoman.ru Peiosl. MiumrocTprpoBaHHas SHIUKIIONCINS PBIO.
www.plant.geoman.ru - )Ku3ub pacreHuii. 3aHuMaTeIbHO 0 OoTaHuKe. bakTepuu.

JlexapCTBEHHBIE PACTECHHUS.
www._livi.net - anekTpoHHas WILTIOCTPUPOBaHHAs SHIMKIoNeaus "KuBbie
cymectBa". Knaccudukanus u gpororpaduu 6e3 Tekcra.

www.nature.ok.ru - Peakue u ncuesaromue >xuBoTHbie Poccuu. Onucanus U rojioca peaKux

JKHNBOTHBIX.

www.bril2002.narod.ru - buosorus as mkojasHUKOB. Kpatkas uHGOpM. 1o pasenam:

OO6mas 6uonorus, boranuka, 3ooorus, YemoBek.

www.festival.1september.ru - dectuBans negarorndeckux uaei "OTKpbIThIA ypok" 2006 -

2007. Paznen "[IpenonaBanue 6uonoruu" - 86 crarei.

www.charles-darwin.narod.ru - Yapns3 JlapBun: Onorpadus u KHUTH.
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