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MHNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yueObnomy npeamery "buonorusa" (nanee - 6M0J0THsI) HA YPOBHE CPEeIHET0 OOIIETO
oOpa3oBanus pa3zpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBaHuu
B Poccuiickoit ®deneparuny, ®PI'OC COO, Konnenuu npemnogaBanus yaeoHoro npeamera «buomorus»
Y OCHOBHBIX TOJIOKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebnslii npeamet «buonorusy» yray6nénnoro ypoBHs usydenus (10—11 kiaccsl) sBIsS€TCS OJHUM
U3 KOMIIOHEHTOB IMpeaMeTHOH o0iactu «EcTecTBeHHO-HAayuHbIe MpeaAMEThl». COriIacHO MOJIOKEHUSIM
dI'OC COO mnpodunbHbIe y4uyeOHBIE MPEAMETHI, HW3ydaeMble Ha YIUIYOJIEHHOM YPOBHE, SIBISIIOTCS
criocobom muddepeHnuanuu 00ydeHHsT Ha YpPOBHE CpeaHero ooOimero oOpa3oBaHHS W IPU3BAHBI
o0ecreynTh  MPEeEMCTBEHHOCTh  MEXKIYy OCHOBHBIM  OOIIMM, CpeIHHUM  OOLIMM,  CpEeIHUM
npodeCCHOHATIBLHBIM U BBICIIUM 0Opa3zoBaHueM. B TO ke BpeMs KaKAbIi U3 ATUX y4EOHBIX MPEIMETOB
JOJKeH OBbITh OPUEHTHUPOBAH Ha MPHOPUTETHOE pElIeHHE OO0pa30BaTENbHBIX, BOCHUTATEIBHBIX U
pa3BUBAIOIIMX 3a]1a4, CBS3aHHBIX C MpodopueHTaIe 00yJyaroXcs U CTUMYIMPOBAHUEM MHTEpeca K
KOHKPETHOM 00JIacTU HAay4YHOTO 3HAHHUs, CBS3aHHOTO C OWOJOTHMEH, MEIUIIMHON, 3KOJIOTHEH,
IICUXOJIOTHEH, CIOPTOM WJIM BOEHHBIM JIETIOM.

[IporpamMma o yue6HOMy nipeameTy "buonorus" na€r npeacraBieHue o ey U 3a1a4axX U3y4yeHus
yuebHoro npeameta «buonorus» Ha yriayOIE€HHOM ypOBHE, ONpeaenseT 00s3aTebHOe (MHBApUAHTHOE)
IIPEIMETHOE COJIEpP)KaHUE, Ero CTPYKTYpPUPOBAHUE IO pa3zesiaM U TeMaM, pacipeesieHue o Kiaccam,
PEKOMEHAYET IOCJIEOBATEIbHOCTh H3YUYEHUs y4yeOHOro MmaTepuana ¢ Y4YETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBA3EH, IOTUKH Y4eOHOTO MpoIecca, BO3PACTHBIX 0COOCHHOCTEH o0yyatomuxcs. B
nporpaMMe 1o OMOJIOTUH peau30BaH MPUHIIUII MPEEMCTBEHHOCTH C M3y4YEHHEM OWOJIOTUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBaHus, O1aroaps 4emy MpoCcMaTpUBAETCsl HAIPABICHHOCTD Ha MOCIIEAYIOIee
pa3BuTHEe OHMOJOTMYECKMX 3HAHWH, OPHEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, DKOJOTHYECKOTO MBINUICHHS], MPEICTaBICHU O 370pOoBOM o00pa3e >KU3HU, Ha
BOCIHTaHHE OEpPEKHOTO OTHOILIEHHUS K OKpYKarlled MpupoaHoil cpenae. B mporpamme mo 6uosioruu
TaK)K€ MOKa3aHbl BO3MOXHOCTH y4yeOHoro mnpeamera «buonorusi» B peanuzauuu tpedoBanuiit ®I'OC
COO k myaHupyeMbIM JINYHOCTHBIM, METalpeIMETHbIM U MPEIAMETHBIM pe3yibTaraM OOy4eHHsS U B
(opMHpPOBAaHUN OCHOBHBIX BH/IOB yU€OHO-I103HABATEIbHON JNESATEIBHOCTH O0YYAOLINXCS 10 OCBOCHHUIO
coJiepKaHusl OMOJIOTHYECKOro 00pa30BaHMs Ha YPOBHE CpeHEro oouiero o0pa3oBaHusl.

VYueOubiii npeamer «buonorus» Ha ypoBHE cpeaHero oomero oOpa3oBaHUS 3aBepIIAET
Ouonoruueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH HA DACIIMPEHUE U YIIIyOJieHHWEe 3HaHUM
o0yyaroImuxcst 0 *HUBOM MPHUPOJIE, OCHOBAX MOJEKYISIPHONH M KJIETOYHOM OMOJIOTMH, SMOPHOIOTUU U
OMOJIOTUHU Pa3BUTHS], TEHETUKH, CEJIEKIIMU, ONOTEXHOJIIOTHUH, SBOJIIOLIMOHHOTO YYEHHSI U SKOJIOTHH.

N3ydyenne yuebHOro mpenmera «buonorus» Ha yriyOJIeHHOM YPOBHE OpPHUEHTHUPOBAHO Ha
MOJMOTOBKY OOYyYaroluXcsl K MOCJIENYIOMIEMY IMOJIYyYeHHI0 OMOJIOTMYECKOro O0pa30BaHUS B By3aX U
OpraHu3alsaX CcpeaHero mnpodeccuoHanbHOro o0pa3oBaHUs. OCHOBY €ro COAEp)KaHUs COCTaBJseT
cucreMa OMOJIOTMYECKUX 3HAHHWM, MOJYYEHHBIX MPHU HM3YYEHUH OOYyYaroIIMMUCS COOTBETCTBYIOLIMX
CUCTEMAaTUYECKUX Pa3/1esI0B OMOJIOrMHU Ha YpOBHE OCHOBHOTI'O 00111ero oopazosanus, B 10—11 kimaccax atu
3HAaHUS MOJYy4aroT pa3BuUTHe. Tak, paclIMpeHbl U YIIIyOJieHbl OMOJIOrMYecKHe 3HaHUS O PACTEHUSX,
KUBOTHBIX, Tpu0ax, 6akTepHsiX, OpraHu3Me YelloBeKa, O0IMX 3aKOHOMEPHOCTSIX JKU3HH, JONOIHUTEIBHO
BKJIIOYEHbI OHMOJOrMYECKHE CBEACHHS NPUKIAJHOTO W TOMCKOBOTO XapakTepa, KOTOpble MOKHO
HCIIOJIb30BaTh KaK OPUEHTUPHI AJIs MOCieIyromero Bpidopa npodeccun. BozMokHa Takke MHTETrparus
OMOJIOTHYECKMX 3HAHUN C COOTBETCTBYIOIIMMHU 3HAHUSAMHU, TMOJIYYEHHBIMH OOYYAIOUIMMUCS TPH
U3y4yeHHH (PU3UKH, XUMUH, Teorpapuu U MaTeMaTHKH.

CrpykTypa mporpammsl 1o yuyeOHOMY mpeamety "buonorus" orpaxaer CHCTEMHO-YPOBHEBBIM U
ABOJIIOIMOHHBIN  MOAXOABI K wu3ydeHuio Owomorun. COrIacHO WM, U3Y4alOTCd CBOWCTBA W
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3aKOHOMEPHOCTH, XapaKTEpHbIE JIi JKUBBIX CHCTEM pa3HOIO YPOBHSI OpraHM3allH, SBOJIOLUU
OpPraHMYECKOTO MHpa Ha 3emiie, COXpaHEHHUs: OMOJIOTHYeCKOro pasHoobpasus rianetsl. Tak, B 10 kiacce
W3YYal0TCSI OCHOBBI MOJICKYJISIPHON M KJICTOYHOW OWOJIOTHH, SMOPHOJOTMH U OWOJOTHUU PA3BUTHS,
TEHETUKU M CEeJEeKIUU, OUOTEXHOJOTUU M CHHTETUYECKOW OHMOJOTHH, aKTYaIU3UPYIOTCA 3HAHUA
oOydaromuxcsi mo 60TaHUKE, 300J0TUH, aHaTOMMH, (u3noioruu uyenoseka. B 11 kiacce usydarorces
HBOJTIOIIMOHHOE YUEHUE, OCHOBBI IKOJIOTUHU U YUCHHE 0 Ouocdepe.

Y4eOusbiii ipenmer «buonorusy mpu3BaH 00ECHEYUTh OCBOCHHE OO0YUYAIONUMUCST OMOIOTHYECKUX
TEOpUH U 3aKOHOB, UJCH, IPUHIUIIOB U MTPABHIL, JISKAILUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAyYHOU
KapTUHBI MUPA, 3HAHUI O CTPOCHUU, MHOT000pa3uu U OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOMYJIsSIuH,
OMOIIeHO3a, PKOCHUCTEMbI, O BBIAIOIIMXCS HAYYHBIX JIOCTHKEHHUSX, COBPEMEHHBIX HCCIICIOBAHMUIX B
OMOJIOTUH, TIPUKJIATHBIX ACMEeKTaxX OWOJIOTMYECKUX 3HAHWUU. {151 pa3BUTHS M MOAJEpKaHUS HHTEpeca
oOydaromuxcsi K OHOJOTMHM HapsAy CO 3HAUUTENbHBIM OOBEMOM TEOPETHYECKOro MaTepuaia B
COJIEp’)KaHUU MPOTrpaMMbl MO OHOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C HUCTOPHEH CTAHOBJIECHUS U
Pa3BUTHS TOW WIJIK MHOM 00IaCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3apyO0eKHBIX YUEHBIX B PEIICHUE
BOXHEHIINX OMOJIOTHYECKUX M SKOJIOTHUECKUX MTPOOIIEM.

Lenp wusydyenust yueOHoro mpenmera «buonmorus» Ha yriyOlIEHHOM YpOBHE — OBJIAJICHHE
00y4JarIUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATILHOM OPraHU3alM1 KUBBIX CHCTEM PAa3HOTO paHra
U TpuoOpeTeHne yYMEHHUIH HCIOJIb30BaTh ATH 3HaHUS B (HOPMHUPOBAHMHM HHTEpECa K OINpeaeaEHHOU
obmacti TpodecCHOHATBHON JESTeIbHOCTH, CBA3aHHOW ¢ OWONOTHeH, Wiu K BbIOOpY y4eOHOTO
3aBeJIeHus AJIsl IPOJOHKEHUS OMOIOTHYECKOT0 00pa30BaHusl.

JlocTukeHune 1enuM u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOnEHHOM ypOBHE
o0ecrnieunBaeTcs PEeIICHUEM CIIEAYIOMUX 3a1au:

OCBOCHHE OOYYAIONIUMHUCS CHCTEMBbI OHOJOTHYECKMX 3HAHWW: 00 OCHOBHBIX OHMOJIOTHYECKUX
TEOpUSAX, KOHUENIUSAX, TUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TMpaBUiaX, COCTaBJISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOECHUHU, MHOrooOpa3uu M OCOOEHHOCTAX
OMOJIOTMYECKUX cUcTeM (KJIeTKa, OpTaHu3M, MOIMYJISIHs, BU, OUOTeo1eH03, Ouocdepa); 0 BbIIAIOIINXCS
OTKPBITHSIX U COBPEMEHHBIX UCCIEAOBAHUSAX B OMOJIOTUH;

O3HaKOMJIEHHE OOYyYalolIuXcs C METOJaMH TO3HaHUs >KHUBOW MPHUPOJBI: HCCIEI0BATEIbCKUMHU
METOJIaMU OMOJIOTUYECKUX HayK (MOJEKYISIPHOM U KJIETOYHOH OMONOTHHU, YMOPUOIOTUU M OHOJIOTHH
pa3BUTHsS, TEHETUKH U CEJIEKIIMH, OMOTEXHOJOTHHM M CHUHTETHYECKON OHOJIOTHH, MajICOHTOJOTUH,
HKOJIOTHH ); METOJIAMH CAMOCTOSITEILHOTO TTPOBEICHUSI OMOJIOTHYECKUX MUCCIIEIOBAHUM B JIAOOPATOPHUH U
B mipupoje (HabmroqeHne, n3MepeHne, SKCIIEPUMEHT, MOICTTUPOBAHUE);

OBJIaJIeHHE O0YYAIOITUMUCS YMEHUSIMU: CAMOCTOSTEIbHO HAXOIUTh, aHAIM3UPOBAThH U UCTIOIB30BATh
OMOJIOTMYECKYI0 HWH(OpPMAIKIO; TOJIh30BATHCSI OMOJIOTMYECKOM TEPMHHOJOTUEH U CHUMBOJIMKOMM;
YCTaHABIUBATh CBSA3b MEXK]Y Pa3BUTHEM OMOJIOTHU U COIHAIIBHO-KOHOMUYECKUMH U SKOJIOTHUECKHUMH
npoOieMaMy YellOBEYECTBA; OIEHWBATh IMOCIEACTBHS CBOCH JEATENHHOCTH TIO OTHOIIEHUIO K
OKpYXKarolled MPUPOAHON Cpele, COOCTBEHHOMY 3I0POBBI0 U 3JIOPOBBIO OKPYXAIOMIMX JHOJCH;
000CHOBBIBATH M COOJIIOIATH MEPBI MPOPUITAKTUKN HMHPEKIIMOHHBIX 3a00JI€BaHU, TTpaBUjIa MOBEICHUS B
npupojie U obecreueHrs 0€30MacHOCTH COOCTBEHHOM KH3HEACATETFHOCTH B UYPE3BBIUAMHBIX CUTYaIIHIX
MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIC HAYYHBIE OTKPBITHS B 00JIACTH
OHOJIOTHH;

pa3BuTHE Y 00YyJarONUXCsl UHTEIICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH B MTPOIIECCE 3HAKOMCTBA
C BBIJIAIOIIMMHUCS OTKPBITHSIMA M COBPEMEHHBIMH HCCIICIOBAHUSIMH B OHOJIOTHH, PEIIAEMBIMHU €O
npo0iieMaMi, METOJIOJIOTHE OWOJIOrMYECKOTO HCCIIEeNOBaHMS, MPOBEICHHUS OKCIIEPHUMEHTAIbHBIX
WCCIICIOBAHUM, peHIeHus OWOJOTMYeCKUX 3a7ad, MOJAEITUPOBaHUsS OWOIIOTHUYECKUX OOBEKTOB U
MIPOLIECCOB;



BOCIHUTAaHHE Y O0yUaIOLUXCs IEHHOCTHOTO OTHOLICHMSI K KUBOM MPUPOJAE B LIEJIOM U K OTAEIbHBIM
e oObeKTaM M SBIECHUSAM; (OPMHUPOBAHHME SKOJIOTUYECKOH, T€HETHMYECKOW TI'paMOTHOCTH, OOIIen
KYJIBTYpPBI TIOBEJICHUS B TIPUPO/IC; MHTETPAIIMH €CTECTBCHHO-HAYYHBIX 3HAHUM;

npuobpereHue OO0yYarOMMMHUCS KOMIETEHTHOCTH B  PAllMOHAIBHOM IPHUPOAOIOJIB30BAHUN
(cobmoieHue MpaBuil MOBEACHUS B MPUPOJE, OXpaHbl BUAOB, 3KOCHUCTEM, OHochepsl), COXpaHEHUH
COOCTBEHHOTO 37I0POBBSI M 370POBbS OKPYKAIOIIUX Jtojaed (coOironeHrus Mep NPOPUITaKTHKU
3a0oneBaHuid, oOecredeHne O€30MacCHOCTH IKM3HENEATENPHOCTH B UYPE3BBIYAWHBIX CHTYaLUsX
MPUPOJIHOTO U TEXHOT€HHOTO XapaKTepa) Ha OCHOBE MCMOJIb30BaHUSI OMOJIOTMYECKUX 3HAHUM U YMEHUI
B [TOBCE/IHEBHOI JKU3HH;

CO3JIaHHE YCIOBUH 11 OCO3HAHHOTO BHIOOpa 00YYarOIIMMUCS MHANBUAYAILHOW 00pa3oBaTeIbHON
TPAaeKTOPUH, CIIOCOOCTBYIOIIEH TOCHeayomeMy MpopecCHOHATLHOMY  CaMOONPEICICHHIO, B
COOTBETCTBUU C UHIUBUAYaIbHBIMU HHTEPECAMH U MOTPEOHOCTIMU PETHOHA.

OO01iee 4yuCIO YacoB, OTBEICHHBIX HAa W3Y4Y€HHE OMOJOTHMHM Ha YIIyOJIEHHOM YPOBHE CpPEIHEro
obmero obpasoBanus, cocrapisieT 204 gaca: B 10 ximacce — 102 vaca (3 gaca B Heneno), B 11 kimacce —
102 gaca (3 yaca B HeJENIO).

OT160p opranu3aMoOHHBIX (HOPM, METOJIOB U CPEJICTB 00yUEeHUS OMOJIOTUU OCYHIECTBIISAETCS C YIETOM
crnenuuKd €ro COoJAepKaHUS W HAIMpPaBICHHOCTH HA MPOAOJDKEHHE OMOJOTMYEecKOro oOpa3oBaHHUS B
OpraHu3aMsIX CPEAHET0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

O0s13aTeNbHBIM yCIIOBUEM MIPU O0OYYEHHH OUOJIOTHH Ha YIIIYOJIEHHOM YPOBHE SIBIISIETCS IIPOBE/ICHUE
71ab0paTOpHBIX U MpakTudeckux padoT. Takxke yyacThe 0OYy4arOIIUXCS B BBIMOJHEHUU MPOCKTHBIX U
yueOHO-UCCIe0BATENLCKUX padoT, TEeMAaTHKa KOTOPBIX OMPEIENAeTCs YUUTENIEM Ha OCHOBE HUMEIOIIUXCS
MaTepHaIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPHUPOIHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue NOpOrpaMMbl, BBIJACIEHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY TOCYAAPCTBEHHOU
utorosou arrecranuu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpemeHnHass Ouojorusi — KOMIUIEKCHass Hayka. KpaTkas wucTopusi pa3BUTHS OHOJIOTHU.
buonoruueckre Hayku U u3ydaeMble UMH Mpodiaembl. OyHIaMEHTaANbHbIE, IPUKIAJAHBIE U TTOUCKOBBIC
HAyYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3nayenue Owonoruu B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA.
[Ipodeccun, cBsazannbie ¢ 6uonorueil. 3HaueHne OMOJOTUU B MPAKTUUYECKON JEATEIBHOCTH YelIoBeKa:
MEJULMHE, CEIbCKOM XO035CTBE, IPOMBIIIUIEHHOCTH, OXPaHE IPHUPO/IBI.

JdemMoHcTpanuu

[optpetsl: Apucrotens, Teodpacr, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'. Mennaens,
B. U. Bepnanckuii, U. I1. I1aBnos, U. 1. Meunukos, H. . BaBunos, H. B. Tumodees-PecoBckuid, [[x.
Yorcon, ®. Kpuk, /. K. benses.

Tabmuie! 1 cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMHU HayKamuy, «CucTeMa OMOJOTHIECKIX HAYK.

Tema 2. ’KuBble cucTeMbl U UX U3YYEeHHUE

XKusble cucteMbl Kak mnpeaMmer wuzydeHus Ouonoruu. CBOMCTBA JKUBBIX CHUCTEM: E€IMHCTBO
XUMHUYECKOI'O COCTaBa, AUCKPETHOCTb M LIEJIIOCTHOCTb, CIOXHOCTh U YHOPSAJOYEHHOCTb CTPYKTYpHI,
OTKPBITOCTh, CaMOOpPTaHU3AIUs, CAMOBOCIPOM3BEIICHUE, Pa3APAXKUMOCTh, HW3MEHUYUBOCTH, POCT WU
pa3BuTHE.

YPpOoBHU OpraHu3aluy XKUBBIX CUCTEM: MOJEKYJSIPHBINA, KJIETOUHBIN, TKAHEBbIH, OPTraHU3MEHHBIH,
MOMYJSIIIMOHHO-BUJIOBOM,  AKOCUCTEMHBIH  (OuoreomneHotudeckuii), Ouochepusii.  Ilpomeccsl,
MIPOUCXOSAIINE B )KUBBIX cucTeMax. OCHOBHBIE TIPU3HAKH KUBOTO. JKM3HB Kak (hopma CyIIeCTBOBAHUS
Matepuu. Hayku, nzydaroniue >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3alIliy.

N3ydyenne >kuBbIX cucTeM. MeTtonsl Ouonorunueckoil Hayku. HaOmionenue, wu3MepeHue,
SKCIIEPUMEHT, CHUCTEeMaTHu3alus, MeraaHanu3. [loHATHE O 3aBUCMMON M HE3aBUCUMON NEPEMEHHOM.
[TnanupoBanue skcniepumenTa. [loctanoBka u npoBepka runorte3. Hynesas runoresa. [lonstue BoIOOpKH
u e€¢ mocTtoBepHOCTb. PazOpoc B Ouonormdyeckux maHHbIX. OIEHKA JTOCTOBEPHOCTH IOJYyYEHHBIX
pe3ynbTaToB. [I[pUUnHBI HCKaXXE€HUS PE3YNIbTATOB 3KcHepuMeHTa. [[oHsITHE cTaTUCTUUECKOTO TeCTa.

JdemoncTpanuu

Tabnuibl u cxembl: «OCHOBHBIC TIPU3HAKY KU3HNY», «bronornyeckue cucrembl», «CBOMCTBA JKUBOM
MaTepun», «YPOBHU OpraHU3aluu >KUBOW MNpupoab», «CTpoeHue >KUBOTHOM KieTku», «TkaHu
KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOT0 opranusmay, «buoreonenosy», «buochepa», «Metoabl
W3Y4YEHUS KUBOU TPUPOIBD.

OGopynoBanue: JabopatopHOoe O0OOpyIOBaHHWE [JIsi TIPOBEICHHS HAOIIONCHUN, HW3MEPECHHM,
AKCIIEPUMEHTOB.

IpakTuyeckasi padora «/cronb30BaHUEe Pa3TUYHBIX METOAOB MPU U3YUEHUU KUBBIX CUCTEM).

Tema 3. bunosorusi KjieTrku

Knerka — crpykTypHO-(DyHKIIMOHAIbHAST €UHUIIA )KUBOTO. VIcTOpHS OTKpBITHS KiIeTku. PaboTtsr P.
I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Ilineitnen, P. BupxoB). OCHOBHBIE TTOJIOKEHUS
COBPEMEHHOM KJIIETOYHOU TEOPHHU.

MeTopl MOJIEKYISPHONM M KJIETOYHOW OMOJIOTUH: MHUKPOCKOIMUS, Xpomatorpadus, s1aexTpodopes,
METOJI MEYEHBIX aToMoB, auddepeHnrnanpHoe IeHTPpUu(YrupoBanne, KyJIbTHBUPOBAHUE KIIETOK.
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H3zyyenue @urcuposannvix Kiemok. IEKTPOHHAs MUKpockomnus. KougokanbHas MUKPOCKONUSL.
Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabmuupl u cxembl: «CBETOBOW MHKPOCKOID, «DJIEKTPOHHBIA MHUKPOCKOI», «McTopus pa3BUTHS
METOJI0B MUKPOCKOITUI.

OOopynoBaHue: CBETOBOW MMKPOCKOI, MHKPOIPENaparbl PAaCTUTENbHBIX, JKUBOTHBIX U
OaxkTepraIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydyeHne METOJOB KJIETOYHOH Owosorum (Xpomarorpadus,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XHWMHMUYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U YIbTPaMHKpO3JeMeHThl. Bona u e€ posb kak
pacTBOpUTENIA, PEareHTa, y4acTHe B CTPYKTYPUPOBAHUM KIIETKH, TEILIOPErysiuuu. MuHepaabHbIe
BElIeCTBa KJIETKH, UX Onojiornyeckas posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuueckue BelecTBa KiI€TKU. buonormueckue nonumepsl. benku. AMMHOKHMCIOTHBIN cocTaB
6enkoB. CTpyKTypbl OenkoBoi Monekyinbl. [lepBuunas cTpykTypa Oernka, nentuaHas cBsizb. BropuuHas,
TpeTU4Hasi, YyeTBepTUYHas CTPYKTYyphl. JleHatypamusi. CBoiictBa OenkoB. Knaccudukanus Oenkos.
buonornueckue GpyHkumu 0enkos. [lpuonsl.

VYrneBoasl. MoHOcaxapuubl, JUCAXapuabl, OJWTOCAaXapuabl W monucaxapuisl. OOmmii riaH
CTpOEHHS U (PU3UKO-XUMUYECKHE CBOMCTBA yriieBo0B. bronornueckue GpyHKIMN yrIeBOIOB.

Jlununel. ['uapodunsHo-ruapodoOHbIe cBoiicTBa. Knaccubukauus nunumoB. Tpurmunepunsi,
docdomunuabl, BOCKH, cTeponibl. bruonorndeckue GyHKIuH AU 10B. OOIIHe CBOMCTBA OMOIOTHUSCKHUX
MeMOpaH — TeKy4€eCTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO, TOJIYTIPOHUIIAEMOCTb.

Hyxneunnoseie kucnotel. JJHK u PHK. Ctpoenue nyknenHoBbix kuciaotT. Hykneotuast. IIpunnumn
komiuiemenTapHoctu. [lpasuno Yapradda. Ctpykrypa JJHK — nBoitnas cnupans. MectonaxoxaeHue u
ouonornueckue Gpynkuuu JTHK. Buast PHK. ®ynknuu PHK B knerke.

Crtpoenue monekynsl AT®. Makposprudeckue cBsizu B Mojiekyine AT®. buonornueckue hpyHKIMNA
AT®. BoccTaHoBiIeHHBIE TEPEHOCUMKH, UX (PYHKIMH B KIETKe. /pyeue nykneozuompugocghamol (HTD).
CexsenupoBanue J{HK. Memoowsr cenomuku, mpanckpunmomuxu, npomeomuxu.

CrpykrypHass Ouojorusi: OHOXMMHMYECKHE M OHMO(HU3MYECKHE HCCIEIOBaHMs COCTaBa U
IPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIeKyl. Modenuposanue cmpykmypsl u yHKYuti OUOMONEKYI U UX
Komniexcos. KomnviomepHulii Ouzaiin u opeanuieckull cunmes OUOMOJEKYL U UX HENPUPOOHBIX AHANO208.

JdemoncTpanuu

[Moptpertsr: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, ®@. Caurep, C. [Ipy3unep.

Huarpammsbl: «PacnpeneneHrie XMMHYECKUX 3JIEMEHTOB B HEXUBOW mpupone», «Pacnpenenenue
XUMHUYECKHX JJIEMEHTOB B JKUBOH IPUPOIE.

Tabmuuel u cxemsl: «llepuoguueckass Tabnuna XUMMUYECKHX 3JIEMEHTOB», «CTpOEHHE MOJIEKYIIbI
BO/bI», «BemiecTBa B cocTaBe opranu3smMoB», «CTpoeHue Mojekyibl Oenka», «CTpyKTypbl OenKOBOI
MoJIeKynb», «CTpoeHue MOoJeKysl YriaeBoaoB», «CTpoeHue MoJekyn JunuaoBy, «HykienHoBble
KHUCIOTBHD, «CTpoeHne Mosiekynsl ATD».

Ob6opynoBanue: XUMUYECKas ocyia 1 000pyI0BaHHE.

JlabopaTopHas padora «OOHapyxeHHE OETKOB C TOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlabGoparopHas padora «/ccrnenoBanne HyKJI€MHOBBIX KUCIIOT, BBIJIETIEHHBIX U3 KJIETOK Pa3JIMYHbIX
OpPraHU3MOB.

Tema 5. Ctpoenune u pyHKIMH KJIETKH



Tunsl  kIeTOK: dyKapuoThyeckas U mOpokapuotuyeckas. CTpyKTypHO-(GYHKIMOHAJIbHBIE
00pa3oBaHUS KIETKH.

Crpoenne mnpokapuoTHueckor kieTku. Kietouynas crtenka Oakrepuit u apxeid. OcobeHHOCTH
CTpOEHHS TeTepoTpo(pHON M aBTOTPOGHON MPOKAPUOTHUECKHUX KIETOK. MecTo M poiib MPOKApHOT B
OHoLIEHO3aX.

Crpoenne W (QYHKIHMOHUPOBAHHE HYKAPHOTHUECKOW KieTku. Ilmasmarmueckas wmemOpaHa
(mnazmanemma). CTpyKTypa Iia3sMaTndeckoil MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTuYecKylo
MeMOpaHy: maccuBHbIN (auddy3us, odneruy€éHnas nuddy3us), akTHBHBIA (MIEPBUYHBIA M BTOPUYHBIN
akTUBHBIN TpaHcnopT). [lomynmponunaemocts MeMOpanbl. Pabora HaTpuii-KalMeBOro Hacoca.
OHAOIUTO3: TUHOIUTO3, (paronuTo3. Dk3o01uTo3. Kierounas crerka. CTpykTypa v GyHKIHUN KIETOUHON
CTEHKHU pacTeHuM, rpu0oB.

Hurtommazma. [utozonb. [lutockener. JIBwkeHue  1uTOIIa3Mbl. OpraHoujbl  KJIETKH.
OpHoMeMOpaHHbIe OpraHouabl KIeTKu: sHaormazMatuueckas cerb (OIIC), ammapat ['onbmxw,
JM30COMBI, UX CTPOCHHE M (YHKIMHU. B3aMOCBA3b 0THOMEMOpAHHBIX OPraHOUIOB KIeTKH. CTpoeHue
TPaHyJISIPHOTO peTUKyIyMa. Mexanusm nanpasnenus 6enkos ¢ IIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
Cunre3 KJIETOYHbIX MeMOpaH. [nmaakuii (arpaHysisipHBIN) SHIOMIA3MAaTUYECKUI  PETUKYIYM.
CekperopHas ¢yHkius anmapata ['onsmku. Moouguxayus 6enxos 6 annapame I onvooucu. Copmuposka
benxos 6 annapame [onvOxcu. TpaHCHOPT BEIIECTB B KIETKE. Bakyoiw pacTUTENbHBIX KIIETOK.
Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOMIbI KIIETKU: MUTOXOHIPUH, IACTUIIBL. [IpoucxoocoerHue MumoxoHoputi u
naacmuo. Cumbuozenes (K.C. Mepexckoeckuii, JI. Mapeynuc). CtpoeHre ¥ QyHKIUH MUTOXOHAPUN U
wiactua. IlepBuyHble, BTOPUYHBIE M CIOXHBIC IUIACTUABI (OTOCHHTE3UPYIOIIUX JYKAPHOT.
XJI0pOIIacThl, XPOMOILIACTHI, JICMKOIJIACTHI BHICIIUX PACTEHUM.

HememOpannbie opranouasl kieTku CtpoeHue u QyHKIUU HEMEMOPAHHBIX OPraHOUOB KIIETKH.
Pubocomsl. IIpomescymounvie uiamenmoi. MukpodunaMeHTbl. AKMuHo8bie MUKPODUIAMEHMbL.
MpliieyHble KIETKH. AKMUHo8ble KOMHOHEHMbl HembluleuHblx Kiemok. MukpotpyOouku. Knetounsiii
ueHTp. CTpoeHue U IBUKEHHE )KT'yTUKOB U peCHUYeK. MUKpOTpyOOUKH nuTomIa3Mel. Llentpuons. benxu,
accoyuupoBantvle ¢ MuKpoghuiamenmamu u muxkpompyoouxamu. Momopnoie 6enxu.

SAnpo. Obonouka sapa, XpOMaTHUH, KApUOIIIA3Ma, SJIPBIIIKU, UX CTpOeHUEe U (PyHKUMUU. SnepHbIii
OenkoBbIil MaTpuKc. [IpocTpaHCTBEHHOE PacloONOKEHNE XPOMOCOM B UHTEP(A3ZHOM siipe. Dyxpomamun
u eemepoxpomamun. berku xpomatuHa — TUCTOHBL. JJunamuxa s0epHou 06010uKu 6 mumose. HoepHulii
MPAHCnopm.

Knerounsie BkitodeHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JYKApUOT (PacTUTEITbHOM,
YKUBOTHOM, TPUOHOIN).

JdemMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuier U cxembl: «CTpoeHHE JYKapHOTHYECKOW KieTKn», «CTpoeHHe KUBOTHOM KIIETKHY,
«CTpoeHne  pacTUTEIbHOW  KJIeTKuW», «CTpoeHue  MUTOXOHApHH»,  «Sapo»,  «CTpoeHue
MPOKAPUOTUYECKOMN KIETKI.

O6opynoBaH#e: CBETOBOM MHKPOCKOI, MHKPOIpEnapaThl PacTUTEIbHBIX, >KUBOTHBIX KIETOK,
MUKpOTIpenapaThl 0aKTepHalbHbBIX KIETOK.

JlabGoparopHas padora «/3yueHne CTpOeHHS KIETOK Pa3IUYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlaGopaTopHasi pa6ora «lccienoBaHue mia3Mon3a v Jeria3MoIn3a B PACTUTENBHBIX KIIETKAX).

IIpakTnyeckas padora «/3ydeHue ABMKEHUS IUTOIIA3MBI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpPeBpalliecHUe JHEPITUU B KJIETKe
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AccuMmWISIivSL M TUCCUMWISILIMSL — JBE€ CTOpPOHbI MeTabonu3ma. Tumel oOMeHa BEIIECTB:
aBTOTPOGHBIH M TeTepoTpodHbI. YuacTHe KUcIopoga B OOMEHHBIX IHpoleccax. DHEPreTHYecKoe
obecrieyenne kietku: mnpespamienne AT® B oOMeHHBIX mporeccax. DepMEeHTATUBHBIA XapakTep
peakiuil KjaeToyHoro Merabonuszma. depMeHTb, MX CTPOEHUE, CBOWCTBA M MEXaHU3M JIEHCTBUSL.
Kodepmentsl. Otianunsa (epMEHTOB OT HEOPraHUYECKUX KaTallu3aTopoB. belku-akTuBaTOphl U OEIKU-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX pEeaKLUil OT pa3IMYHbIX (PaKTOPOB.

[lepBUUHBI CHHTE3 OPraHMUYECKUX BELIECTB B KileTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCULEHHDILLL
gdomocunmes y baxkmeputi. Ceemocoduparowue nuemeHmol U nuUSMeHmyvl peakyuoHHo2o yeumpa. Poib
XJIOPOIIacTOB B Tporecce ¢poTocuHTe3a. CreToBas u TeMHOBas ¢asbl. Pomoodvixanue, C3-, Ca- u CAM-
munsl pomocunmesa. 1IponyKTUBHOCTh (OTOCHHTE3a. BimsHue paznuyHbIX (aKTOPOB HAa CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCUHTESA.

Xemocunre3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUGUIUPYIOIIHE OakTepuu,
kKese300aKkTepun, cepobakTepru, BOJIOPOAHbIE OaKTepuu. 3HAaUeHUE XeMOCHUHTE3a.

AHasrpobHble opranu3Mbl. Bunbl 6poxenust. [IpogykTsl OpoKeHUs U UX UCIIOJIb30BAHUE YETIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTH OMOTEXHOJIOTUU U BO3OYIUTEIH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHepreTuyeckoro ooMena. [loaroroButenbubiit stan. ['mukonus —
0OECKHUCIOPOAHOE pACHICTIIEHUE TTIOKO3bI.

buonoruueckoe okuciaeHHE, WIM KIETOYHOE JbixaHue. Poib MHUTOXOHApPUH B Ipoleccax
Oounonornyeckoro okucieHus. Lluknnueckue peakuuu. OkuciaurenbHoe (pocopunupoBanue. Dxepeus
Membpannoco  epaduenma  npomonos. Cunme3 AT®: paboma npomonnoti ATD-cunmasol.
[IpeumymiectBa a’poOHOro MmyTH OOMEHa BeEIIeCTB TMepen  aHa’poOHbIM. Dd(HEeKTUBHOCTH
HHEPTeTHIECKOro OOMeHa.

JdemMoHcTpanuu

[Hoptpetsr: [Ix. [Ipuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, 11. Mutuend,
I'. A. 3aBap3uH.

Tabmuupl u cxembl: «@OTOCHHTE3Y, «DHEpreTudecKkuii ooMen», «buocuuTes Oenkay», «CTpoeHue
dbepmeHTa», «XEeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE [UIsl TPHUTOTOBIEHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENIApaTOB.

JlabopaTopHasi paGora «lI3yyeHue KaTalUTUYECKOM AaKTUBHOCTU (DepMEHTOB (Ha MpUMEpe
aMUJIa3bl WIHM KaTanaas3bl)y.

JlaGopaTtopHas paGora «l3ydeHue (pepMEHTATUBHOIO pACILEIUIEHUS IMEPOKCHAa BOJIOpOJa B
pPACTUTENBHBIX U KUBOTHBIX KIJIETKaX).

JlaGopaTopHas padora «CpaBHEHHE TPOILIECCOB (POTOCHHTE3A U XEMOCHUHTE3AY.

JlaGopaTopHas padora «CpaBHEHHE TPOILIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. HacaencrBenHass nHpOpMAanKs U peajn3anus eé B KJIeTKe

Peakuun matpudHoro cuHresa. [IpuHIMI KOMIUIEMEHTApHOCTH B PEAKLMSIX MAaTPUYHOIO CHHTE3A.
Peanuzamus HacnenactBeHHOW uHGoOpMaruu. ['eHeTHMUeCKW KOJ, €ro CBOWCTBA. TpaHCKpUNIHs —
MatpuuHblii cuHTe3 PHK. ITlprHIMOBI TpaHCKpUIIIMM: KOMIUIEMEHTApPHOCTH, AHTUIIAPAJLIEIBHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsus u e€ stanbl. Yuactue TpancnopTHeix PHK B 6nocunTtese Genka. YcinoBust GnocunTesa
6enka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OMOCHHTE3E OenKa.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanysi FreHoMa y IPOKapuoT U DYKapHOT.
Perynsauus akTHBHOCTH T€HOB y MpokapHoT. ['unoresa onepona (P. XKaxob, XK. Mano). MoaekynsapHnuvie
MexaHusMbl IKCHpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 peeynayuu pabomei 2enos. Perynsuus
00OMEHHBIX IIPOIECCOB B KileTke. KieTouHsblil roMeocTas.

8



Bupycol — HeksieTouHble (JOpMBI KU3HU M 00JIUraTHble mapa3uThl. CTpoeHHE MPOCTHIX U CIOKHBIX
BHUPYCOB, pPETPOBHPYCOB, OakrepuodaroB. Kusuennwvii yuxn J[HK-codepocawux eupycos, PHK-
codeparcawux upycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasa, UHmezpasa.

Bupycubie 3a0oneBanus 4enoBeka, >KMBOTHBIX, pacteHuii. CIINI, COVID-19, comuanbHbie U
MEAUIMHCKHIE MPOOIEMBI.

Buoungpopmamuka: unmeecpayus u ananuz 6oavwux maccusos («bigdatay) cmpyxmypHvix
buonocuueckux oaumvix. Hamomexunonoeuu 6 ouonocuu u meouyure. Ilpoepammupyemvie @yHKyuu
benxos. Cnocodvl 0ocmasku 1eKapcma.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUIA.

Tabmuuer u cxemsl: «buocunres 6enkay, «I'eneTnueckuii Koy, «Bupycs», «baktepuodarm.

IpakTnyeckas padora «Co3nanue MOJICIIH BUPYCay.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Knerounsnii mmki, ero mepuonsl u perymsinus. Marepdaza u muto3. OCOOEHHOCTH MPOIIECCOB,
npoTekaromux B uaTepdase. [loaroroBka KIeTku K aeneHuto. [IpecunreTnyeckuii (IOCTMUTOTUYECKHIA),
CUHTETHUYECKUN U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI) Tepro bl HHTEP(Da3hI.

Marpuunsiii cunre3 JIHK — perummkauus. Ilpunnunsr perumkanuu JIHK: kommieMeHTapHOCTS,
IIOJIYKOHCEPBAaTUBHBIA CHUHTE3, aHTHUNApauieabHOCTh. Mexanmsm perumkannn JHK. Xpomocowmsr.
Crpoenne xpomocoMm. Temomepsl u Telnomepaza. XPOMOCOMHBIM HA0Op KIETKH — KapUOTHIL
JIMTUIOMAHBIN U rarIonaHbI HA0Opbl XpOoMOCcOM. ["'oMoI0rH4HbIE XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

JHenenne kinetkn — Muto3. CTragum MHUTO3a UM MPOUCXOIALIME B HUX MPOLECCHl. THUIMBI MHUTO3a.
Kaprokunes u nutokuses. buonorndyeckoe 3Ha4eHUE MUTO3A.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemas kiierouHasi TuOenb — anomnros.

Knerounoe sapo, XpomMocombl, (YHKIHOHAIbHAs TEeHOMUKA. Mexanusmvl nponughepayuu,
ougppepenyuposxu, cmapenusi u cubenu kiemok. «L{ughposas kiemxay — buounpopmamuyeckue mooenu
@DYHKYUOHUPOBAHUSA KIIeMKU.

JdemMoHcTpanuu

Tabnuie! u cxembl: «KU3HEHHBIN UK KIETKH», «MuTo3», «CTpoeHHe XpoMocoM», «Perukarus
JITHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapaThl: «MHUTO3 B KIETKaX KOPEIIKa JIYKay.

JlabopaTopnas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlaGopaTopunasi pabora «Habmionenne MuTo3a B KiIeTKaX KOHYHMKAa KOpeIlKa Jyka (Ha TOTOBBIX
MUKpOTIpenaparax ).

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe paznooOpasue opraHusMoB. OAHOKIETOYHBIE, KOJOHHAJIbHbIE, MHOTOKJIETOUHBIE
OpTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U KU3HENESATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxewu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIIETOUHBIE BOAOPOCIH, IpyrHe MpoTUcThl. KonoHuanbHble OpraHu3MBbl.

B3anmocBs3b yacTeld MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHU, OpraHbl U CUCTEMbI OpraHoB. Opranusm
Kak eauHoe Lenoe. ['omeocras.

Txanu pactenmii. TUIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAs, MOKPOBHAs, MPOBOJSIIAS,
OCHOBHasi, MexaHuuyeckas. OcoOeHHOCTH cTpoeHus, QYHKIUN U pPAcCMoNIOKEeHHsS TKaHeW B OpraHax
pacTeHuil.

TkaHM KUBOTHBIX M 4YeJIOBeKa. THUIbI KMBOTHBIX TKAaHEW: SNUTENHAIIbHASL, COEAMHHUTENIbHAS,
MbIIeYHast, HepBHas. OCOOCHHOCTH CTPOeHUs, GYHKIIHH U PACTIONOKECHHS TKAHEH B OpraHax >KMBOTHBIX
Y 4eJIOBEKa.



Opranbl. BereraTuBHbI€ U T€HEPATUBHBIE OPraHbl pacTeHUd. OpraHbl U CHCTEMBI OPTAaHOB KUBOTHBIX
1 yenoBeka. OyHKIIMU OPraHOB U CUCTEM OpPI'aHOB.

Onopa Ttena opranu3zMoB. Kapkac pacrenHuil. CkeneTbl OJHOKJIETOYHBIX M MHOIOKJIETOUYHBIX
J)KUBOTHBIX. HapyxHbI1i 1 BHyTpeHHUH ckeneT. CTpOeHrEe U TUIIbI COCTMHEHUS KOCTEH.

JIBu>keHne OpraHu3MoB. [IBHXKeHHE OJIHOKJIETOYHBIX OPraHU3MOB: aMEOOMAHOE, >KT'YTUKOBOE,
pecHUuHOE. [IBHKEHNE MHOTOKJIETOUHBIX PACTEHUM: TPOIIM3MbI U HACTUU. [[BM)KEHHE MHOTOKJIETOYHBIX
YKUBOTHBIX U YeJIOBEKa: MblleyHast cucrema. Pediexc. CkeneTHbIe MBI U UX paboTa.

[Iutanne opranusmoB. Ilornomenue BOABI, YIVIEKUCIONO ra3a M MHHEPAJbHBIX BEIIECTB
pacteHusiMH. [luTaHne XMBOTHBIX. BHYTpUIIOJOCTHOE M BHYTPUKIETOYHOE muileBapeHue. llutanue
[IO3BOHOYHBIX KUBOTHBIX. OTHENbl NUIIEBAPUTENBHOIO TpakTa. lluiieBapuTenbHbIE Kele3bl.
IInmeBapuTenbHas CUCTEMA YEJIOBEKa.

Jlpixanue opraHu3MoB. Jlpixanwe pacteHui. [lpixanue >XuBOTHBIX. Jluddy3us razo depes
noBepxHOCTh KiIeTku. KoxkHoe npixanue. JlpixarenbHas MoBepxXHOCTh. JKabepHoe U IErouyHoe JbIXaHue.
JIpixaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKAa. OBOJIIOLMOHHOE YCIOXXKHEHHE CTPOCHHS JETKUX
MIO3BOHOYHBIX JKUBOTHBIX. [lpIxaTenpHas cucTeMa 4yenoBeka. MeXaHu3M BEHTUJISLUU JIETKUX Yy NTULl U
MiIeKonuTaromux. Perymsmus npixanus. JlprxarenbHble 00bEMBI.

TpancnopT BeleCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHUi. TpaHCHOPT BELIECTB Y
*KUBOTHbIX. KpoBeHOocHas cuctema u e€ opranbl. KpoBeHOCHas cuctema MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepaue, KpOBEHOCHbIE cocyAbl M KpoBb. Kpyrum kpoBooOpaieHus. OBOIIOLHUOHHbBIE
YCIIO)KHEHHUSI CTPOEHHUSI KPOBEHOCHOH CHCTEMbI IMO3BOHOYHBIX >KMBOTHBIX. Pabota cepauma u eé
perymisusi.

Boigenenue y opranusmoB. Beinenenue y pactenuil. Beinenenue y xuBoTHbIX. COKpaTUTEIbHBIE
Bakyosiu. Opransl BijiesieHns. OunpTpanus, ceKpenns 1 00paTHOE BCaChIBAHUE KaK MEXaHU3MBbl pabOThI
OpraHoB BbleseHs. CBA3b MOJOCTH TEJIAa C KPOBEHOCHOW M BBIIETUTENBHON cucTeMamMu. Beinenenue y
MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenue u ¢pynkimonuponanue Hedppona. Obpa3zoBaHue
MOYH Y 4EJIOBEKa.

3amuTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil M LUCTHI
IPOCTEHIINX. 3alUTa Y MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpeacrBa maccuBHONM U XMMHUYECKOM
3amuThl. OUTOHILIUIBI.

3amuTa y MHOTOKJIETOUHBIX >KMBOTHBIX. [IOKpOBBI M MX NpPOM3BOAHBIE. 3allldTa OpraHu3Ma OT
Oonesnet. IMmmyHHas cucrema yenoBeka. KieToyHbI M TyMOpasIbHbII UMMYHUTET. Bpoxa€HHBIN 1
npuoOpeTEHHBIN crienupuueckuii UMMYHUTET. Teopus KIOHalbHO-celeKTMBHOro uMMmyHuteta (I1.
Opmux, ®. M. bepner, C. Tonerasa). BocmanurtenbHble OTBETHI OpraHu3MoB. Pojib BpOxkIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxuMocTh M peryisnus y opraHusmMoB. Pa3apakMMoOCTh y OJHOKJIETOYHBIX OpPraHHU3MOB.
Takcucel. Pazpa)xuMocTh U peryisinus y pacTeHUi. POCTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pedekTopHas peryisuus y >KUBOTHBIX. HepBHas cucrema u €€ OTHENBI
OBOJIOIMOHHOE YCJIOKHEHUE CTPOEHHUST HEPBHOM CHCTEMbI y >KMBOTHBIX. OTAENbl TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pednekc u pedaexkropras nyra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

I'yMopanbHas perymnsiuusi U SHAOKPUHHAs CHUCTEMa XKMBOTHBIX U uyejoBeka. JKenespl SHAOKpUHHON
CUCTEMBI M HMX TOpPMOHBI. [leficTBME TOpPMOHOB. B3auMOCBSI3b HEPBHOM M SHIOKPUHHOM CHCTEM.
['unoranamo-runoduszapHas cucrema.

JdemMoHcTpanuu

IToprper: U. I1. I1aBnos.

Tabnuue! u cxembl: «OIHOKIETOYHBIE BOJOPOCINY, «MHOTOKIETOYHBIE BOJOPOCTHY, «bakTepuny,
«[Ipocreiimmey, «OpraHbl IIBETKOBBIX pacTeHHiD», «CHCTEMbl OpraHOB MO3BOHOYHBIX KHUBOTHBIX),
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«BHyTpeHHEee CTpoeHrne HAaCeKOMBIX», « TkaHu pacTeHui», «KopHeBble cuctembl», «CTpoeHue cTedsy,
«CTpoeHHue JIMCTOBOW IIACTUHKW», «TKaHM >KMBOTHBIX», «Ckener yenoBeka», «llumeBapurenbHas
cucrema», «KpoBeHocHass cucrteMa», «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«MpbleyHas cucrteMay, «BolaenurenbHas cucteMay, « QHIOKPUHHAS cUcTeMay, «CTpOEHUE MBILILIBIY,
«Mmmynuter», «KumeunonosnoctHeley, «CxemMa mnuTaHUs pacTeHui», «KpoOBEHOCHBIE CHCTEMBI
[IO3BOHOYHBIX KHUBOTHBIX», «CTpoeHue ruapbe», «CTpoeHue IaHapuu», «BHyTpeHHee cTpoeHue
noxaeBoro uepBs», «HepBHas cucrema puio», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecmblkaromuxcsa», «HepBHas cucrema ntuny», «HepBHas cucrema miekonurarommx», «HepBHas
cucTema 4esioBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM  MHKPOCKON, MHKpOINpENnapaTrbl  OJHOKJIETOYHBIX  OpraHU3MOB,
MUKpOIIpenaparbl TKaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHUX, JKHUBBIC
9K3EMIUIAPhl KOMHATHBIX pPACTEHUM, repOdapuu pacTeHHM pa3HBIX OTJIENOB, BIIAXKHBIC Mpenaparhbl
JKUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKLIUU OECIO3BOHOYHBIX J>XUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHuE ISl JIEMOHCTpPALMM IMOYBEHHOI'O M BO3AYLIHOTO MUTAHUS PACTEHUN, pacIIerICHUs
KpaxMasia ¥ OeNKOB IOja AEWCTBHEM (EpPMEHTOB, OOOpYAOBAaHHE Ui JEMOHCTPALMU OMBITOB IO
MU3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXAHM3Ma JIbIXaTeJbHbIX JBM)KEHUI, MOJEIN TOJIOBHOI'O
MO3ra pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHUI.

JlabopaTopHas padora «/3ydueHne TkaHel KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB LIBETKOBOT'O PACTEHUS».

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTraHU3MOB

@dopMBI pa3MHOKECHHST OPraHU3MOB: Oecrojioe (BKJIFOYAs BETETATHBHOE) W IOJIOBOE. Bubl
0ecro10ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3muoxkenue. IlonoBeie kineTku, uau ramertsl. Meiio3. Craguum Meiosa. IloBenenue
xpomocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbIci Meiio3a 1 IoJI0BOro npouecca. Meios u ero
MECTO B KM3HEHHOM LIMKJIE OPIaHU3MOB.

[Ipen3zaponpiieBoe paszputHe. ['ameroreHe3 y >XMBOTHBIX. [lonoBble »kene3bl. OOpa3zoBaHue U
pa3BUTHE NOJIOBBIX KJIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MONOBBIX KIETOK.

Omo10TBOpeHUE U SMOPUOHANBHOE Pa3BUTHE KUBOTHBIX. CrIOCOOBI OMIOAOTBOPEHUS: HApYKHOE,
BHyTpeHHee. [[apreHorenes.

WuauBuayanbHOE pa3BUTHE OpPraHU3MOB (OHTOTEHE3). OMOpHOJIOTHS — Hayka O pa3BUTHH
opranusMoB. Mopgozenes — o0na u3z enaguvix npoodaem smopuonozuu. Konyenyusa mopghozernos u mooenu
mopgozeneza. Ctaaun sMOpHOTeHe3a )KUBOTHBIX (Ha mpuMepe Jiryikn). Jlpodnenue. Tumsl 1pobaeHus.
Jlemepmunuposannoe u HedepmuHuposannoe opodnenue. bnacmyna, munvi 6aacmyn. OCoOEHHOCTH
Ipo0JIeHNsT MIIEKOIIUTAIOIMIMX. 3apoAbIIIeBble JUCTKU (racTpyisiuus). 3akjajka OpraHoB M TKaHEW W3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiIUsHHE yacTell pa3BHBAIOILErocs 3apojblila (3MOpHUOHATIbHAs
MHAYKIMS). 3aKiajka IUIaHAa CTPOEHUS JKMBOTHOIO KaK pe3ysIbTaT MEPapXUYECKHX B3aUMOJEHCTBUI
reHoB. BiusiHue Ha SMOpHOHAIIBHOE pa3BUTHE Pa3IMUHBIX (PaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. IlocTamOpuonaneHbli nepuox. IIpsimoe u HempsiMoe pas3BUTHE.
Pa3Burtue ¢ meramopdo30M y G€CrO3BOHOYHBIX M MO3BOHOUHBIX XHBOTHBIX. bHojornueckoe 3HaueHue
IPSIMOTO U HEMPSMOI'O Pa3BUTHS, X PAaCHpPOCTPAaHEHUE B NMpUpoe. TUIBI pocTa )KUBOTHBIX. DaKTOPBI
pPEeryJsluyd pocTa >KUBOTHBIX U 4YenoBeka. CTaJuu MOCTAIMOPUOHAIBHOTO Pa3BUTUS y KMUBOTHBIX M
yenoBeka. [leproabl oHToreHesa yenoneka. CTapeHue U CMEPTh Kak OMOJIOTMYECKUE MPOIIECCHI.

PasmHoxeHne u pasButHe pacteHuid. ['amerodut u crmopopur. Melo3 B KU3ZHEHHOM IIHKIIE
pacrenuii. O6pa3oBaHue crnop B mpouecce Meio3a. ['ametorenes y pacrenuil. OIogoTBOpeHHE U
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pPa3BUTHE PACTUTEIHHBIX OPTraHU3MOB. [[BOITHOE OIJI0IOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHue
Y pa3BUTHE CEMEHMU.

MexaHHu3MBbl PETYJISLUN OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdemoHcTpauuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuupr u cxembl: «BereratnBHOe pasMHOXEHHE», «THUIBI 0ecrosoro pa3MHOXKEHUS,
«Pa3MHOXeEHHE XJTaMHJIOMOHAIbDY, «Pa3MHOXeHue »HBrieHb», «Pa3MHO)EHHE Tuapb», «Meios3y,
«XpoMocombl», «l'amerorenes», «CTpoeHue SWULEKIETKH W clepMmaro3ouga», «OCHOBHBIE CTaIUU
oHTOreHesa», «lIpsmoe u Hempsimoe pasButue», «Pa3zBuTHe Malckoro xykay», «PazBurue capaHum»,
«Pa3Butue nArymku», «J/IBoilHOe OIJIOJOTBOPEHHE Yy LBETKOBBIX pacTeHui», «CTpoeHue ceMsiH
OJIHOJIOJIBHBIX U JABYIOJIBHBIX PACTEHUI», « KM3HEHHBIM UK MOPCKOU KaIlyCTbD», «KM3HEHHBIN LUK
Mxay, «KU3HEeHHBIA LUKII MAIIOPOTHUKAY, «KU3HEHHBIA LIUKJI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKPOMpENapaThl sIMIEKIETOK U CIIepMaTO30UI0B, MOJECIH
«IuKJ pa3BUTHS JIATYILIKU Y.

JlabopaTopHasi padora «/3y4yeHue cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKPOIIpENapaTax.

IIpakTHyeckasi padota «BpIsiBIIeHHE TPU3HAKOB CXOJCTBA 3apOAbIIIECH MO3BOHOUYHBIX JKUBOTHBIX.

JlabopaTopHas padora «CTpoeHre OpraHoB Pa3MHOMXEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTnKa — HAYKa 0 HACJIeICTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUS U Pa3BUTHS NeHETHKU Kak Hayku. Pabortel I'. Menaens, I'. ne ®pusa, T.
Moprana. Ponb oredecTBeHHbIX YUEHBIX B pa3BuTuu renetuku. Pabotst H. K. Konbiosa, H. U. BaBuiiosa,
A. H. benosepckoro, I'. /. Kapnieuenxo, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbIE T'€HETHMUYECKUE MOHATUS M CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIbHBIE T'€HBI,
albTepHATUBHBIE IPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, TE€TEPO3UT0Ta, YUNCTas!
TuHMS, THOpuAbl, reHotur, ¢eHotun. OCHOBHBIE METOABl TEHETUKHU: THOPUAO0IOTHUYECKUIA,
LHUTOJIOTHYECKUI, MOJIEKYJIIPHO-T€HETUYECKUM.

JdemMoHcTpanuu

[Moptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. BaBunos, A. H. benosepckuii,
I'. . Kapneuenko, 0. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabnuie! u cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBI CKpEIIMBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUECKUX UCCIEOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmpanue. IlepBelii 3aKkoH MeHaems — 3aK0H e1MH000pa3usi THOpHUI0B IIEPBOTO
nokonenus. [IpaBuno nomuHupoBanus. Bropoil 3akoH MeHnenss — 3aKOH pacUICIUIEHUs] MPU3HAKOB.
[{uTonornyeckue OCHOBHI MOHOTMOPUAHOTO CKpellMBaHus. [ UoTe3a YucTOThl raMer.

AHanmusupyromee ckpemmBanue. [IpomMeXyTO4HBIM XapakTep HacleloBaHusA. Pacmieruienue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUHU.

JurubpunHoe ckpermmuBaHue. TpeTuid 3akoH MeHnens — 3aKOH HE3aBHCHMOIO HAaclleJJOBAHUS
npu3HaKoB. L{uTronornueckrne 0CHOBBI TUTHOPUAHOTO CKPEIMBaHUS.

CueruienHoe HacneoBaHue npu3HakoB. Pabotel T. Moprana. CreruieHHOE HaclieJOBaHHWE T€HOB,
HapyILIEHHUE CLEIUIEHUS MEX1y F'eHaMu. XpOMOCOMHas TEOPHsI HACIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIN MEXAaHU3M OIIPENENECHUS 110J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHBIN U TeTEpOraMeTHBIN MoJ. ['eHeTnyeckas CTpyKTypa MoJdoBbIX XpoMocoM. HacinenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

I'enotun kak wenoctHas cucrema. IlneloTponuss — MHOXECTBEHHOE JCHCTBHE TIEHa.
MHoxecTBEeHHbIN aienu3M. B3aumojeilicTBue HeayulelbHbIX reHoB. KoMIuieMeHTapHOCTh. DnucTas.
[Tonmumepus.
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I'eneTnyeckuii KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YENIOBEKA, a Takke (PU3HOIOTMUECKUX
MPOIIECCOB, TIOBEIEHUS M KOTHUTUBHBIX (yHKIWH. [‘eHeTHueckne MexXaHU3Mbl CHMOHMOTCHE3a,
MEXaHU3Mbl B3aUMOJICHCTBUS «XO3UH — MAPa3uT» U «XO35IMH — MUKPOOHMOMY. ['eHeThuecKue aceKThl
KOHTPOJISI U U3MEHEHUS HACJIeJICTBEHHON MH(OpMAaIlMU B TOKOJEHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuupr u cxembl: «llepBbiii U BTOpoil 3akoHbl Menaens», «Tpetuil 3akoH MeHaens»,
«Ananusupymouiee ckpemuBaHue», «HemonHoe poMuHHMpoBaHue», «CLEIMJIEHHOE HACJeI0BAHUE
npu3HaKoB y apo3zoduibl», «l'eHeruka mona», «Kapuortun uyenoeka», «Kapuotum npo3oduisy,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJJIENN3M», «B3anMo1eiicTBUE T€HOBY.

Oo6opynoBanue: MOJIENb I JEMOHCTPAIMK 3aKOHOB €JMHOO0Pa3ust THOPHUIOB EPBOTO MOKOICHHUS
M PpaCLICIVICHUsT NIPHU3HAKOB, MOJENIb Ui JEMOHCTPAllMM 3aKOHA HE3aBUCUMOIO HACJIEJOBaHUsA
IIPU3HAKOB, MOJIENb JUISl JEMOHCTPALIMH CLIEIUIEHHOIO HACJIEOBAaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII,
MHUKponpenapart: «Jpo3odunay.

IIpakTuyeckas padora «/3ydeHne pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DHUIIBI.

IIpakTnyeckas padora «/3ydyenue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y APO3OPUIBDY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotumna u cpensl npu GopMupoBaHuu (heHOTHIA. MI3MEHYMBOCTH MPU3HAKOB.
KauecTBeHHBIE W KOJMYECTBEHHBIE NPU3HAKA. BHIBI HW3MEHUYMBOCTH: HEHACIEACTBEHHAsA U
HaCJIEeICTBEHHAS.

Monudukanuonnass W3MEHYUBOCTb. Ponb cpensl B opMmupoBaHHM  MOIUGUKAIIMOHHOU
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuonHbli psag ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

l'enHoTunuueckass  u3MeHYMBOCTh.  CBOHCTBAa  TEHOTHUIIMYECKOW  M3MEHUMBOCTU.  Bujubl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHass u3MeHUYMBOCTh. Mei03 © TOJOBOM MpollecC — OCHOBA KOMOMHATHUBHOMN
M3MEHUYUBOCTU. Poib KOMOWHATMBHOM M3MEHYMBOCTM B CO3[JaHUU T€HETUYECKOro pa3HooOpasus B
npeaenax OJHOro BUIA.

MyTarmonHasi U3MEHYMBOCTb. BUJIbI MyTalMii: FT€HHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIOHTaHHBIE U
WHIYIIUPOBAHHBIE MyTallMu. SljaepHble W UUTOIIa3MaTuueckue mMytaruu. CoMaTU4YecKue W TOJIOBBIE
MyTaruu. [IpuuMHBl BO3HUKHOBEHUS MyTanuil. MyTareHsl W WX BIHSHHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlIMOHHOTO TMpoIecca. 3aKOH TOMOJOTMYECKUX PSAJOB B HACIEICTBEHHOU
n3menunBoctu (H.M. BaBunioB). BaesinepHast ©3MEHUUBOCTh U HACIEACTBEHHOCTD.

Onueenemura u dNUSeHOMUKA, POTb INULEHEMUUECKUX (PaKmopos 6 HACIe008aAHUU U USMEHYUBOCU
Geromunuyeckux npusHaKos y Op2anu3mMos.

JdemoncTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuupt u  cxembl: «Buasl  u3MeHUMBOCTH», «MoaudukanroHHas  W3MEHUYHUBOCTHY,
«KomOmHaTUBHAasT W3MEHYMBOCTHY, «Meho3», «OmnogoTBopenue», «l eHeTnueckue 3a00aeBaHUS
yesnoBekay, « Buasl myraruin.

O6opynoBaHue: KUBbIE U TepOapHbIe IK3EMILISIPhl KOMHATHBIX pacTeHUi, pucyHku (dotorpadun)
KUBOTHBIX C PA3TMYHBIMU BUJIaMA U3MEHYHUBOCTH.

JlabopaTopHnasi pabdora «lccrnenoBanune 3akKOHOMEPHOCTEH MOIU(DHUKAITMOHHON H3MEHUYHMBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

IIpakTnyeckas padora «Mytauu y Apo30puibl (Ha TOTOBBIX MHKPOIPETapaTax).

Tema 14. I'eneTuka 4yesoBeka
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Kapuotun dyenoBexka. MexayHapojaHas MporpaMMa HCCIEIOBaHUS T€HOMa 4YeaoBeKa. MeTomsl
W3YYCHUS TCHETUKU YeIOBEKA: TeHEaTOrHYeCKHid, OJM3HEI[OBBIN, IMTOTCHETHYECKUA, MTOMYISIIHOHHO-
CTATUCTUYECKUM, MOJIEKYJISIpHO-TeHeTHUeCKU. COBPEMEHHOE OIpEACNICHHE TeHOTHUIIA: MOJTHOTEHOMHOE
CEKBEHUPOBAHUE, IC€HOTHUIHUpPOBAaHHE, B TOM uucie ¢ nomombro III[P-ananu3a. HacneacrBeHHble
3a0onieBaHusl 4elloBeKa. ['eHHbIEe M XPOMOCOMHBIE OOJE€3HU 4esoBeKa. boyie3HH ¢ HaclaelICTBEHHOM
MPEAPACIIONOKEHHOCThI0. 3HAYEHUE MEIUIMHCKON TEHEeTUKU B TMPEJOTBPALICHUU U JICUCHUU
FeHETUYECKUX 3a00s1eBaHUi yenoBeka. MeauKo-reHeTHYeCKOe KOHCYJIbTUpOoBaHue. CTBOJIOBBIE KIIETKHU.
[ToHsiTHE «T€HETUYECKOro rpy3a». DTHUECKHE AaCHEKThl MCCIeIOBAaHUN B 00JacTU PEeNaKTHPOBAHUS
T€HOMA M CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOpbl TOBBINICHHOW YYBCTBUTCIBHOCTH YeEJIOBEKa K (U3NYECKOMY H
XAMHYECKOMY 3arps3HEHHUIO OKpYKarollel cpenbl. ['eHeTnueckass mpeapacnoioKEHHOCTh YEJIOBEKA K
MATOJIOTUSIM.

JdemoHcTpauuu

Tabmuubt u cxembl: «Kapuotun uyenoBeka», «MeTonbl H3yUYEHHUS] TEHETUKH YEIIOBEKa»,
«"enernueckue 3a00JIEBaHUS YETIOBEKAY.

IIpakTHyeckast padora «CocTaBieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi Opranu3mMoB

JloMecTukanus U cenekius. 3apoxaeHue cenekuuu u nomectukanuu. Yuenue H. Y. BaBusosa o
[leHTpax MpPOUCXOKIACHUS U MHOTO00pa3us KyJIbTypHBIX pacTeHUi. PoJIb ceneKkinm B CO3TaHuU COPTOB
pacTeHui ¥ nopoJ KUBOTHBIX. CopT, mopoja, ITaMM. 3aKOH FTOMOJIOTUYECKUX PSII0B B HACIEACTBEHHOM
usmenunBoctu H. 1. BaBuiioBa, ero 3HaueHue AJisl CENEKIMOHHOM paboThL.

Metoapl ceneKunoHHOW paboThl. MICKYyCCTBEHHBIH OTOOpP: MAacCOBBIN M MHIWBUIYAIBHBIA. JTaIbl
KOMOWHAIIMOHHOM cenekuuu. McnbiTaHue Mnpou3BoguTeNe mo moToMcTBy. OTOOp IO TE€HOTHIY C
MOMOIIIBIO OLIEHKH (PEHOTHIA MOTOMCTBA U OTOOP MO TeHOTHUIY ¢ nmoMoinbo ananu3a JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CEJIeKIMOHHON paboThl. PaananvoHHBIA M XUMHUYECKUN
MyTareHe3 Kak HCTOYHUK MYTallMi Yy KYJIbTYpHBIX (GopM opranu3MoB. Mcmosb3oBaHWe T€HOMHOTO
penakTupoBaHus U METOJ0B pekomMOMHaHTHBIX JIHK s mosydeHuss MCXOTHOTO MaTepuaia it
CEJIEKLIUH.

[Tonydenue nmonumnaou0B. BHyTpuBuaoBas rudpuauzanus. bBiuzkopoacTBEHHOE CKpelUBaHUE, TN
uHOpuauHT. HeponcTBeHHOE CKpellMBaHWe, WA ayTOpuauHr. ['erepo3uc © €ro MPUYUHBI.
Hcnonp3oBanue rerepo3uca B cenekuuu. OtmanénHas rubpunmzanusa. [Ipeogonenue Oecruiogust
MEXBHUIOBBIX THOPUAOB. JIOCTHIKEHUS CENEKIINH PACTEHUN U )KUBOTHBIX. «3e1éHAs pesontoyusy.

CoxpaHeHHe U U3y4eHUE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHH U UX AUKUX POIUYEH IS
CO3/IaHMSI HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpasieHue 2eHemudecKuUMU pecypcamu CenbCKOXO3AUCNEEHHBIX U NPOMbBICIOBbIX JICUBOMHBIX 6 YETAX
VAYUULEeHUs. CYUeCBYIOUUX U CO30AHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUcle ¢ NPUMEeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHUL, NePedo8blX UOell U NEPCREeKMUBHBIX MEXHOLO2UIL.

JdemMoHcTpanuu

[Toptpetsr: H. U. Basuiios, 1. B. Muuypum, I'. /1. Kapnieuenko, I1. I1. JIlykpsnenko, b. JI. Actaypos,
H. bopnoyr, . K. benses.

Tabmuiet u cxembl: «LleHTpBI MPOUCXOKIACHUSI  MHOTO00pa3us KyIbTYPHBIX PacTeHHI», «3aKOH
TOMOJIOTUYECKUX PAIOB B HACJIEACTBEHHOM HW3MEHUYMBOCTHY», «MeToasl cenekuumy», «OTnanéHHas
rubpuanzanusy», «Myrarenes.

JlabopaTtopHasi pabora «l3ydeHue cOpTOB KyJIbTYpPHBIX pACTEHUH U MOPOJA JAOMAIIHUX
JKUBOTHBIX.

JlabGoparopHas padora «3ydyeHne METOA0B CENEKIIUN PACTCHUIN.
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IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

Jkekypeust «OCHOBHBIE METOABI M JOCTH)KEHHUS! CEJIEKIMM PACTEHUM U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, TUIEMEHHYIO ()epPMY, COPTOUCIIBITATEIHHBINA YUACTOK, B TEIUTMYHOE XO3SHCTBO,
B J1a00paTOPHIO arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0TUSl M CHHTETHYECKAS OMOJIOTUSA

OOBeKTh, HCHOJB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYpHI,
MHUKPOOPTaHU3MBI, MX XapaKTepUCTHKA. TpaguirOoHHAs OWOTEXHOJOTH: XJeOomeueHune, MoIydyeHue
KHCJIOMOJIOYHBIX IPOJYKTOB, BUHO/JIEIIHUE. Muxkpobuosnornueckui CHHTE3. OOBEKTHI

MUKpoOurosornyeckux texHosoruii. [I[pousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3anre TEXHOJOTUM W HMHCTPYMEHTOB IICJICHANPABICHHOIO W3MEHEHHUS M KOHCTPYUPOBAHMS
T€HOMOB C LEJIBI0 IOJYYEHHs] OPraHU3MOB M MX KOMIIOHEHTOB, COJAEpXKAIIMX HE BCTPEYAIOIIMECS B
npupoie OMOCUHTETUYECKUE MTYTH.

Krnerounas umxenepus. MeTosibl KylnbTypbl KJIIETOK U TKaHEH pacTeHU U KUBOTHBIX. KpnoOaHkH.
ComaTnueckasi ruOpuaN3anus U coMaTUUECKUil amMOpuorenes. Vcnonp30BaHue ramionioB B CEIEKIUU
pacrenuid. [lonyuenue MOHOKIOHANbHBIX anmumein. Mcnonv3o6anue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBLX
anmumern 8 meouyune. VICKycCTBEHHOE OIUIOJJOTBOpPEHHE. PEKOHCTPYKIINS AULIEKIIETOK U KIOHUPOBAaHUE
JKUBOTHBIX. METOJ TpaHCIUIAHTAIUU SAep KIETOK. TexHonocuu 0300poGienus, KYIbMUuGUpOSAHUs U
MUKDOKIOHATILHO20 PA3ZMHONCEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass W TEHHas WH)KEHepusa. VCKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYMPOBAHHE
pexomOunanTHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TEPCHEKTUBBI
XPOMOCOMHOM U TeHHON MH)KEHEPHH. DKOJOTUYECKHE U ATHYECKHUE MPOOIeMbl TeHHOW WHKEHEPUH.

Menunuackre OworexHonoruu. lloctreHomuas mmdpoas wemunuHa. [II[P-guarnoctuka.
MeTaboIOMHBIN aHAJIN3, TCHOIICHTPUYCCKUI aHAIM3 MPOTEOMa YeJIOBEKa JIJISi OIEHKUA COCTOSIHHS €r0
30pOBbs. Vcmonbp3oBaHHe CTBOJIOBBIX KJIETOK. TapretHas Tepamus paka. 3D-OuomHkeHepus s
pa3paboTku (yHIAaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3JaHMs KOMILUIEKCHBIX TKaHeH
COYETAaHUEM TEXHOJOTHM TpEXMEPHOTO OWONPUHTHHTa U ckaddonauHra s peuieHus 3a7ad
MEPCOHAIM3UPOBAHHON MEIUIIUHBI.

Coznanue BEKTOPHBIX BaKIIMH C 1[ETbI0 00eCrieueHrnss KOMOMHUPOBAHHOM 3alllUThI OT BO30OyAUTENEH
OPBM, ycraHnoBieHrne MOJEKYISpHBIX MexaHu3MoB ¢yHkimonupoBanus PHK-conepxkamux Bupycos,
BBI3BIBAIOIIMX 0CO0O0 OMAacHbIe 3a00JIEBAHNS YEJIOBEKA U )KMBOTHBIX.

JdemMoHcTpanuu

Tabmuier 1 cxembl: «/cronbp30BaHHE MHUKPOOPTAaHH3MOB B TPOMBIIIIEHHOM TPOU3BOCTBEY,
«Knerounas unxxenepus», «['eHHast HUHKEHEPUSI».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloayyeHrne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Jdkcekypeusi «bHOTEXHONOTUS — BaKHEWIIas MPOM3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apokaenue u pa3BUTHE 3BOJIONHOHHBIX NPeACTABJICHUNA B 0M0JIOTHH

OpomonronHas Teopus Y. [{apBuna. [Ipeqnocslinku BO3HUKHOBEHUS TapBUHU3MA. JKU3Hb U HaydHAast
nearenbHOCTh Y. [lapBuHa.

JByxymue cuibl 3BoNONUM BUAOB 1o Y. JlapBuHY (BBICOKAs MHTEHCHUBHOCTb Pa3MHOKEHUS
OpPraHM3MOB, HACJIEJICTBEHHAss W3MEHYMBOCTb, OOpbOa 3a CyIIECTBOBAaHHE, €CTECTBEHHBIH U
HCKYCCTBEHHBIH O0TOOD).
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Odopmnenne cunTeTndecko Tteopun sBomonu (CTD). HeitpaneHas Teopusi 3BOJIOIHMH.
CoBpeMeHHass SBOJIIOLIMOHHAS OHOJOrHA. 3HAYCHHE SBOJIOLMOHHOW Teopuu B (HOPMUPOBAHHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemoHcTpauuu

[Toptpetsl: Apuctotens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y. Japsun, C. C.
Yereepukos, U. U. IlImaneraysen, . Xonnenn, /. K. benses.

Tabmuis! u cxembl: «CucreMa xuBoi npupoas! (o K. Jlunuero)», «JlecTHra KUBBIX CYIIECTB (I10
Jlamapky)», «Mexanu3m (HopMHpOBaHMS MPHUCIIOCOOICHUN y pacTeHUIl U KUBOTHBIX (o Jlamapky)y,
«Kapra-cxema mapmpyra nyremectsus Y. [lapsuna», «Haxonku Y. [lapBuna», «®opMbl 60psOBI 3a
cymectBoBanuey», «llopoasl romybeit», «MHoroobpasue KyabTypHbIX (opM KamycTel», «Ilopoas
JIOMAIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUJOB (110 Y. [lapBuny)», «Cxema COOTHOLIEHUS
JBUKYIIUX CUJ SBOIOIUHY, «OCHOBHBIE MOJIOKEHUS CHHTETHUYECKON TEOPUH SBOIOLIII.

Tema 2. MuUKpo3BOJIIOIHS U €€ Pe3yJibTaThl

[Tomymsius kKak neMeHTapHas equHUIa 3BOToIH. COBpEMEHHBIE METO/Ibl OLICHKH I'€HETHYECKOIO
pa3HooOpa3usi M CTPYKTyphl monyisinuid. V3MeHeHne reHoGOHIa MOMYISIIUKA KaK 3JIEMEHTapHOe
SBOJIIOIIMOHHOE SBJIEHUE. 3aKOH reHeTudeckoro papHoBecus k. Xapau, B. Baitn6epra.

DOnemeHTapHbIe (PAKTOPBI (IBUXKYIIME CHIIBI) SBOIIONUN. MyTalioHHbIi nporecc. KomOuHaTuBHas
U3MEHYUBOCTD. Jpeiid reHoB — cirydaiiHbIe HeHAIIPABJICHHBIC N3MEHEHUS YaCTOT aJUICIICH B TIOIMYJISAIIHSX.
Dddext ocHoBaTenss. Ipgexm dymuvirounozo copaviwuxa. CHudbCeHUE 2eHEMUYECKO20 PA3ZH000pa3us.:
npuuunsbl u creocmeus. Ilposenenue s¢hgexma Opetiha cenos 6 OOMLUUX U MATLIX NONYAAYUSIX.
Murpamun.  M3onsauus  nomymsinuii:  reorpaduueckas — (MPOCTpaHCTBEHHas),  OHoOJIOrHYecKas
(penpoayKTUBHas).

EcrectBennblii oTO0op — HampaBisitoumii ¢akrop sBomonnud. DOpMBI €CTECTBEHHOTO OTOOpa:
JIBUKYIIUHI, CTAaOMIN3UPYIOIINH, paspeiBarouii (au3pynTtuBHbIi). [TonoBoit ot6op. Bo3HukHOBeHHE U
SBOJIIOIHS COIUAIBHOTO TIOBEICHUS YKUBOTHBIX.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  KaK  pe3yiabTaT  MHUKpPOABOJIOLUMU.  Bo3HHKHOBEHME
pUCTIOCOOIeHU y opraHu3MoB. Apomopdo3sl U uaumoanantanuu. [Ipumepsl npucnocoOaeHuil y
OpPraHU3MOB: MOp(OJIOrHYECKue, bu3noIOrNUecKue, OMOXHUMHYECKUE, MIOBE/ICHYECKUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u ctpykrypa. BunoobpasoBanue kak pe3yiabTaT MUKpO3BOIOLUK. M3omsiums —
KItoueBo  (aktop BuIooOpazoBaHus. Ilytm u cmocoObl BUAO0Opa3oBaHUS: allJIONATPUUECKOE
(reorpaduueckoe),  CHUMIIATPUYECKOE  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IOJMIUIOWIU3AIMS,
ruOpuu3anys). JMTenbHOCTb SBOTIOIMOHHBIX TPOLIECCOB.

Mexanu3msl GpopMUpPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp sBomONIMOHHON OMoONIOrHH B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHUsi OuopazHooOpasusl.
MHUKpPO3BOITIONHS U KO3BOJIOLMS APA3UTOB U UX X03s51eB. MexaHu3Mbl (HOPMUPOBAHUS YCTOMUUBOCTH K
aHTUOMOTUKAM U cIOCOOBI OOPHOBI € HEH.

JdemMoHcTpanuu

[Toptpetsr: C. C. YUerBepukos, O. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAsT U3MEHYUBOCTEY, «[lomynsainoHHas CTpyKTypa Buaa», «Cxema
nposiBIeHus 3akoHa Xapau—BaitnOepray, «/IBuKyliue CHIIbI 3BOMIOLHUNY, «IKOJIOTHYECKas U30JISLUs
MOMYJISIIIUNA CeBaHCKOU openny, «I eorpaduyeckasi M30AMs IMCTBEHHUIIBI CHOUPCKON U JINCTBEHHUIIBI
naypckoit», «llomynsluroHHBIE BOJHBI YHMCIEHHOCTHM XWIIHUKOB U XKepTB», «Cxema JeicTBUs
€CTeCTBEHHOro oTOopa», «®Dopmbl OOpbOBI 3a cyliecTBOBaHUEY, «HIYCTpHATIBHBIA MeEIaHU3M»,
«OKuBble nckonaemsie», «IloKkpoBUTENBCTBEHHAs OKpacka *XUBOTHBIX», «lIpexpynpexknaromas okpacka
JKUBOTHBIX», «®Dusnonoruueckue anantauum», «lIpucrnocoOneHHOCT,  OpraHu3MOB U €€
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OTHOCHUTEIBHOCThY, «Kpurepuu Bugay, «Buasl-nBoHUKNY, «CTpyKTypa Busa B mpupozae», «CrnocoObl
Bua00Opa3oBanusy, «I'eorpaduueckoe BUI000pa3zoBaHue TPEX BHUIOB JIAHABIIICHY, «DKOJIOTHUECKOE
BU000pa30BaHUE BUJOB CUHHIY, «[lonuruionasl pacreHuil», «KamycTHO-peaeuHblid THOpUI.

O6opynoBanue: repbapuu pacTeHUH, KOJJICKIIMU HACEKOMBIX, Uydelia ITUI] U 3Bepell ¢ mpuMepamMu
pa3IMYHBIX MPUCIOCOOIEHUH, Uydena NTUIl U 3BEepeil pa3HbIX BUIOB, TepOapuu pacTeHUi OIM3KHUX
BUJIOB, 00pa30BaBIINXCS PA3TUYHBIMUA CIIOCOOAMH.

JlaGopaTopHasi paboTa «BbIsSBICHIE H3MEHUYNBOCTH Y 0COOEH OJTHOTO BUIAY.

JlabopaTopnas pa6ora «IIpucnocoGieHust OpraHu3MOB U UX OTHOCHUTEIIbHAS 11€JIeCO00Pa3HOCThY.

JlabopaTopHas padora «CpaBHEeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3sBosonust 4 eé pe3yJibTaThl

Metoapl u3ydeHMs MakpolBoJrouuu. llameoHTonornueckue MeETOAbl H3YYEHMsI SBOJIIOLMM.
[Tepexonubie popMbl U PUIOTEHETUYECKUE PSIBI OPTAaHU3MOB.

buoreorpaduueckue meroabl uzydeHus sBonmonuu. CpaBHeHue (Giopbl U (payHbl MAaTEPUKOB U
ocTpoBoB. bruoreorpaduyeckue oomactu 3eMiau. BUabI-oHIEMUKHA U PEITUKTHI.

DOMOpHOJIOTHUECKHE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE  METOJBl  M3YyYCHHS  DBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl 53BOJIIOIMM OHTOI€HE3a M TOSIBICHHUS 3BOJIIOIMOHHBIX HOBILECTB.
['oMonornyHple W aHaJOTWYHBIE OpraHbl. PynMMEHTapHbIE OpraHbl M aTaBU3MbL. MOJEKYJISpPHO-
reHeTUYEeCKUEe, ONOXMMUYECKHE U MATEMAaTUYECKUE METO/IbI U3YUEHHMSI SBOJIIOIIMH. | OMOJIOTHYHbBIE ME€HBI.
CoBpeMeHHbIE METO/IbI IOCTPOEHUS (PUITOTEHETUUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIIOLIMS T€HOMOB.

O6mwme 3akoHOMepHOCTH (TpaBujia) dBoOMOUMH. [Ipunyun cmenvt @yuxyuti. HeoOpaTumMocTh
IBOJIIOLIMU. AfanTUBHAA paauanusi. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLINH.

JdemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanieBckuit, @. Mrosuiep, J. ['ekkenb.

Tabnuie! u cxembl: «OUIOTEHETHUYECKHUH PsiI IOy, «APXEONTEPUKCY, «3BEpO3yObIe SAIIEPHIY,
«Crerouedanel», «Punnodute», «CeMeHHbIE MAaNOPOTHUKWY, «buoreorpaguueckue 30HBI 3eMIIN»,
«petip xoHTHHEHTOB», «PenukTh», «HavyanbHble cTaguu 3MOPHOHAIBHOIO Pa3BUTHUS MO3BOHOYHBIX
JKUBOTHBIX», «[ 'OMOJIOTMUHBIE U aHAJIOTUYHBIE OpraHbl», «PyINMEHTBD», «ATaBU3MBD», «XPOMOCOMHBIE
HaOOphl ueloBeKa W IIMMIAaH3e», «[JlaBHbIe HampaBieHHs 3BOJOLUNY, «OO0IIHME 3aKOHOMEPHOCTH
IBOJIFOLIAN Y.

OOGopynoBaHue: KOJUIGKIINH, TepOapuu, MYJSKH HCKOMAEMbIX OCTaTKOB OpPraHU3MOB, MYIISDKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIponcxoxnenne u pa3BuTHE JKM3HH HA 3emie

HayuHble runotessl NpoUCXOXKICHUS >KU3HM Ha 3emuie. AOuoreHe3 M mascrepmus. JloHaydHble
MPEJICTaBICHUSI O 3aPOXKACHUN KU3HU (KpeallnoHU3M). [ MmoTe3a nocTosSHHOro caM0o3apoKIeHUs KU3HU
u eé€ onposepkeHue oneitaMmu ®@. Penn, JI. Cnamnannanu, JI. Ilacrepa. IIpoucxoxzaeHue >XU3HM U
acTpoOHOIOTHS.

OcHOBHbIE JTambl HeopraHuyeckoi osBomronuu. [lmaHerapHas (Teosioruyeckas) 3BOJIOLHS.
XuMuyeckasi 3BONIONMS. AOHOTeHHBI CHHTE3 OpraHMYecKUX BellecTB u3 HeopraHudeckux. Ombit C.
Munepa u I'. FOpu. OGpa3zoBanue nonmumepos u3 MonomepoB. KoanepBarnas runoresza A. M. Onapuna,
runoresa nepsuyHoro 6ymnpoHa /. Xomnaelina, renernueckas runoresza I'. Ménnepa. Pu6oszumei (T. Yek)
u runotesa «mupa PHK» V. I'unbepra. @opmupoBanue MmeMOpaH 1 BOSHUKHOBEHHE MTPOTOKIETKH.

Hcropus 3emnu u meTobl €€ n3ydeHuns. Vickomaemsle opranndeckue octaTku. ['eoxponomnorus u eé
metoabl. OTHOCHTENbHAs M aOCOJIIOTHAS T'e€OXpPOHOJIOTHS. ['e€oXpoHOIOrHUecKas MIKaua: 30HbBI, 3PBI,
NEPUOBI, STIOXH.
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HauansHele 3Tansl opranndeckoi 3Bosronuu. [losBiieHre 1 3BONIONUS NEPBBIX KIETOK. JBOIIOLHNS
Metaboau3ma. Bo3HuKHOBeHHE MepBBIX sKocucTeM. CoBpeMeHHbIE MUKPOOHbIE OMOTIIIEHKH KaK aHaJIoT
nepBbIX Ha 3emiie coodmecTB. CTpoMaToauThl. [IpOKaproThl U SyKapUOTHI.

[Ipoucxoxaenne dSykapuoT (cuMOMOreHe3). DBOJIOLMOHHOE IPOUCXOXKICHHE  BHPYCOB.
IIpoucxoxaeHrne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX I'PYIIT MHOI'OKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIONUU BBICIIUX pacTeHuil. OcHOBHBIE apomMop(o3bl pacTeHHid. BrIxon
pacTteHuil Ha cymy. [losiBneHue copoBbIX pacT€HUH M 3aBOE€BaHME MMHU CylIu. CeMEHHbIE PacTeHUS.
[IponcxoxaeHne IBETKOBBIX PACTEHU.

OcCHOBHBIE ATambl 3BOJIONUU KUBOTHOrO Mupa. OCHOBHBIE apoMop(do3bl KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — MMOSBICHHE COBPEMEHHBIX THIOB. [IepBbie XOp0BbIe )KUBOTHBIC. JKU3HB
B BOjJE. OBOJIONMS T03BOHOYHBIX. Ilpomcxoknenne ampubuii u pentuwnmii. [IpomcxoxkaeHue
miekonurtaomux M nrtul. Ilpunnun kimouyeBoro apomopdoza. OcBoeHue O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMH >KHUBOTHBIMU CYIIIH.

Pa3zButue xu3Hu Ha 3emiie TI0 IpaM U Iepuogam: apxei, mpoTepo30ii, maaeo30ii, ME3030M, KaitHO30i.
OO0miass xapakTepucTUKa KJIMMaTa U T€OJIOTMYECKUX MpoueccoB. [losiBieHne U paciBeT XapaKTepHBIX
OpraHu3MoOB. YTIIe0Opa30BaHUE: €0 YCIOBUS U BIHMSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAHUS — IKOJIOTHYECKUE KPU3UCHI Mpouuioro. [IpuunHbl U CIEICTBUS MacCOBBIX
BeIMUpaHUl. COBpPEMEHHBIH HKOJOTHUYECKUH KpH3UC, ero ocoOeHHocTu. [Ipobimema coxpaHeHus
O6uropasznooOpasus Ha 3emiie.

CoBpemeHHas cucteMa opranudeckoro Mupa. [Ipuniune! kinaccudukanuu opranu3MoB. OCHOBHbBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. 1. Onapun, /. XonaeiH,
I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuupr u cxembl: «Cxema ombita ®. Pemm», «Cxema ombita JI. Tlactepa mo wusydeHuto
camo3aposkJIeHus *Ku3Hn», «Cxema onbita C. Muiepa, I'. FOpu», «3Tansl HeopraHU4eCKON SBOTIOIUI,
«["eoxpoHonoruueckas mkanay, «HayanbHble STanbl OpraHUYECcKoi Bomonnn», «Cxema oOpa3zoBaHUs
AYKapUOT MyTéM cuMOHMoreHe3ay», «Cucrema KUBOW MpUpoAb», «CTpoeHue BHUpyca», «ApomMopdo3bl
pacrenuii», «Punnodurts», «OIHOKIETOYHBIE BOJAOPOCINY, «MHOTOKIETOUHBIE BOJAOPOCTNY, «MXu»,
«[Tamopotaukuy», «l'omoceMeHHble pacTeHUs», «OpraHbl IBETKOBBIX pacTeHHi», «Cxema pa3BUTHS
JKUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «lIpocrelimmey, «KumeunomnonoctHeie», «llmockue
yepBu», «UneHucronorue», «PwiObl», «3emHOBOAHBIE»,  «lIpecmbikaromuecs»,  «lITUIBDY,
«Munekonuraromuey, «Pa3BUTHE )KU3HU B apXEUCKOH dpey, «Pa3BuTHe KU3HHU B IPOTEPO3OUCKON Ipe»,
«Pa3BuTHE )XM3HU B NAJIEO30MCKON 3pe», «Pa3BuTHE KU3HU B ME3030MCKOU dpey, «Pa3BUTHE )KU3HU B
KaitHO30MCKO 3pe», «COBpeMEHHAas CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: Tepbapuu pacTeHUW Pa3TUYHBIX OTAENOB, KOJUIEKIIMA HACEKOMBIX, BIAXKHbBIE
mpenaparbl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJIJIEKIIMM WTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX
KUBOTHBIX, Uydyesna NTHUI[ U 3BepeH, KOJUICKIIMH OKAMEHEIIOCTEH, TMOJIE3HBIX HCKOIMAEMBIX, MYJISDKU
OpPraHUYECKUX OCTATKOB OPTraHU3MOB.

Bupryanbnas naéoparopHas padora «MoaenupoBanue onbToB Mumepa—tOpu no u3yuenuro
a0MOTEHHOT0 CHHTE3a OPTAaHNYECKUX COSTMHEHUH B TIEPBUYHOM atMochepey.

JlaGoparopHas padora «/3yueHne u onrcaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydeHne ocoOOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTACIOBY.

IIpakTnyeckas padora «/3ydeHne ocoOOEHHOCTEH CTPOCHUS MO3BOHOYHBIX )KMBOTHBIX).

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOTreHe3
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Paszpgensl u 3agaun anTponosiornv. MeToasl aHTPONOJIOTUH.

CraHOBJIEHHE TMIPEACTAaBICHUM O IPOUCXOXKIEHUM 4YEJOBEKa. PenuruosHsle  BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoacTBOo uenoBeka € KUBOTHbIMU. CHCTEMaThyeckoe IOJIOXKEHUE 4esioBeka. CBHUIIETENbCTBA
CXOJICTBA Y€JIOBEKa C )KMBOTHBIMH: CPABHUTEIHLHO-MOp(]OIornueckue, sSMOpuonoruieckue, Gu3noaoro-
Onoxummuueckue, nopejaeHuyeckre. OTIMYMS 4elOBEKa OT KUBOTHBIX. lIpAMOXOXkIE€HHE M KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIbHOW CUCTEMBI.

JBwxymme cunbl ((akTopbl) aHTpororeHesa: Ouonoruueckue, couuaibHble. COOTHONICHHE
OMOJIOTHYECKHX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIMU aHTpoOIIOTeHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYIbI) U paHHHE
MOHTHJIBI — OOIIME MPEIKN YeT0BEKOOOPa3HBIX 00€3bsH U JII0JIeiH. ABCTPAIIONHUTEKN — IBYHOTHE TPEAKH
monaeil. YenoBek yMelnblid, IepBble U3rOTOBJICHUS OpyAui Tpyaa. YeaoBek NpAMOXOIAIINA U MEPBBIM
BBIXOJI JItOJIeH 3a mpenenbl Adpuku. UenoBek reieap0eprckuii — oO0mmii mpeIoK HeaHIePTaIbCKOTO
YyeJIoBEeKa U 4eloBeKa paszyMHoro. YUenoBeKk HeaHJEPTaIbCKUN KaK BUJ JIIOJEH XOJOJHOTO KJIMMATa.
UYenoBek pa3yMHbIH COBPEMEHHOTI'O THUIIA, IEHUCOBCKHUM U€I0BEK, OCBOCHHE KOHTUHEHTOB 3a MpeJesiaMu
Adpuxku. [Taneorenernka u najieoreHOMHKA.

DBOJIOIUS COBPEMEHHOTO YenoBeka. EcTecTBeHHBIN 0TOODP B MOMYSAIUAX YeIoBeka. MyTalmoHHbIN
nporiecc 1 nosumopdusm. [lomynsaunoHHbie BOJIHBL, Apeiid reHoB, Murpanus u «3dexkr ocHoBaTens» B
HOMYJISIUSIX COBPEMEHHOTO UEIOBEKa.

UYenoseueckue pacel. [lonstue o pace. bonbiine pacel: eBporneouHas (eBpa3uiickas), aBcTpalo-
HerpouiHas (PKBaToOpUajIbHasi), MOHTOJOUHAs (a3uaTCKO-aMepHKaHCKas). Bpems u myTu pacceneHus
yelloBeka 1o IutaHere. EAuHCTBO uenoBeueckux pac. HayuHas HeECOCTOSATENbHOCTh pacu3Ma.
[Tprcoco0ICHHOCTh YeNIOBEKa K Pa3sHBIM YCIOBHUSM OKpYXKalome cpensl. BiusHue reorpaduyueckoit
cpensl U Apeiida reHoB Ha MOPGOIOTHIO U (PU3HOJIOTHIO YeTIOBEKa.

MeXIUCUUIUIMHAPHBIE METObl B (U3NUYECKOM (OMOIOTrMYecKOi) aHTPOIOIOTUH. DBOIIOIMOHHAS
AQHTPONOJIOTUS M TMaJE0aHTPOIOJIOTHS YEJOBEUECKUX MOMyasiuuid. buocomnuanbHble Hccie10BaHUs
pUpo/IbI uenoBeka. VccnenoBanue KO3BOMIOUN OMOJIOTUYECKOTO U COIIMATIBHOTO B UEIOBEKE.

JdemoncTpanuu

IHoprpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabnuubl U cxeMbl: «MeTobl aHTPOTONIOTUNY, «[ 0JTOBHOM MO3T uenoBekay, «HemoBekooOpa3HbIe
00e3bsiHBI», «CKeJeT YeloBeKa U CKeJeT MUMIaH3e», «PyIuMEeHThl U aTaBU3MbD», «JIBHKYIINE CHIIbI
AHTPOIIOTEHE3a», « IBOIIOLMOHHOE JPEBO YEIIOBEKA», «ABCTPANIONUTEKY, «HeI0BEK yMeEINbIii», «HenoBek
NpAMOXOAIMINY, «/leHncoBckuil uenoBek» «Heanaepranbuby, «KpomanboHIb, «IIpeaku yenoBekay,
«DTaIbl DBOJIIOINH YeJIoBeKay, «Packl uenoBekay.

O6opyaoBaHME: MYJISKA OKaMEHEJIOCTeH, IPeIMETOB MaTepUaIbHON KyJIbTYpPbI IIPEKOB YEIOBEKA,
penpoaykuuu (dpororpadun) KapTuH ¢ MUGOIOTUIECKUMHU U OUOIEHCKUMHU CIO’KETaMH MPOUCX OKICHUS
yesoBeka, (poTorpadum HaXOJ0K MCKOMAEMbIX OCTATKOB YeJIOBEKa, CKEJIET 4YelloBeKa, MOJENb yeperna
YyeJloBeKa M ueperna IIMMIIaH3€, MOJENb KHCTHU YeloBeKa M KHUCTU IIUMIIaH3€, MOJIEIH Topca MPEIKOB
YyeJioBeKa.

JlaGopaTtopuas pabora «/3ydueHue OCOOEHHOCTEH CTPOEHHUS CKelleTa YeJOBEKa, CBS3aHHBIX C
IPSIMOXOKIECHUEM.

IIpakTHyeckas padora «/3yueHne HKOJIOTHYECKUX aJanTaluil YeIOBEKay.

Tema 6. IKkoJ10rus — HAYyKAa 0 B3AUMOOTHOIIEHHUSAX OPraHU3MOB U HAJOPraHU3MEHHbIX CHCTEM
¢ OKpPYKaKILel cpeaoi

3apoxaeHue u pa3zBuTHe Kosoruu B Tpynax A. I'ym6onbara, K. @. Pynse, H. A. Cesepuona, 3.
I'exkens, A. Tencnu, B. H. Cykauépa. Pa3nens! u 3agaun sxonorun. CBs3b 3KOJOTUH C APYTUMHU HAyKaMU.
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Mertoabl skonoruu. IlosneBble HaOdrOAEHUS. OKCHEPUMEHTHI B OKOJOTMM: IPUPOJHBIE U
nabopaTtopHble. MopaenupoBaHHe B 9SKOJIOTMH. MOHHUTOPHHI OKpYXAarolled Cpenabl: JOKaJbHBIH,
PETHOHAIBHBIN U TII00ATBHBIH.

3HaueHUe HKOJIOTMYECKUX 3HAHUM I YeJIOBEKa. JKOJOTMYECKOE MHUPOBO33PDEHHE KaK OCHOBA
CBsA3€H denoBeuecTBa ¢ Npupogod. DopMHpOBaHHME 3KOJOTMYECKOW KyJIbTYphl M OKOJIOIMYECKOH
IPAMOTHOCTH HACEJICHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, H. A. CeBeprios, O. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuuel u cxemsl: «Pazgensl skonorum», «Metoabl skosorun», «CxemMa MOHHUTOpPUHIA
OKpYKarOLIEH CpebD».

JlabopaTopnasi padora «/3ydeHre METO/10B IKOJIOTUYECKUX UCCIIEI0BAHUII.

Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Okosorndyeckue (pakToppl M 3aKOHOMEPHOCTH MX aAedcTBUs. Kiaccuukanus >5KOIOTHYECKHX
¢dakTopoB: abmoTHMueckue, OuoTHyeckwe, aHTpororeHHble. OOmmMe 3aKOHOMEPHOCTH JEHCTBHUS
skonornueckux (akropos. IlpaBuno munmmyma (K. [npenrens, 0. JInbux). TomepaHTHOCTB.
OBpUONOHTHBIE M CTEHOOMOHTHbIE OPIaHU3MBI.

Abuotnueckue ¢(akropel. CBeT Kak sKkonorndyeckuil ¢axrtop. JlelicTBHEe pa3HBIX Y4YacTKOB
COJIHEYHOTI'O CIIEKTpa Ha OPTaHU3Mbl. DKOJOTUYECKHE TPYIIIbI PACTEHUI U )KMBOTHBIX 110 OTHOILIEHUIO K
ceery. CurnanpHas poiib cBeta. PoTONEepruoaU3M.

Temmneparypa kak osKkojoruueckuit ¢akrtop. [leiictBue Temmeparyppl Ha  OpPraHU3MBL
[ToMKMIOTEpMHBIE U TOMOHOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BnaxHocTts kak skosornyeckuil ¢akrop. [IpucnocoOnenust pacTeHU K NOIIEPKAHUIO BOJHOIO
Oananca. Kimaccudukanus pacTeHuil 1o OTHOIICHHUIO K Bojie. [Iprucmoco0ieHns )KUBOTHBIX K U3MEHEHHUIO
BOJIHOT'O PEKUMA.

Cpenpl 0oOMTaHUS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, [OYBEHHAs, TIJIyOMHHas
NOJIMOYBEHHAsA, BHyTpuoOpraHusMeHHas. DuU3HKO-XUMHUYECKHE OCOOEHHOCTH cpel  oOWuTaHUs
opranu3moB. [Ipucroco0baeHus: OpraHu3MOoB K KU3HU B pa3HbIX cpeax.

buonornueckne putmsl. BHemHue u BHyTpeHHHE puUTMBL. CyTOYHBIE U TOJUYHBIE PUTMBL.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUM JKHU3HH.

Xuznennvle Gpopmbl opranu3mMoB. [loHsTHEe 0 xU3HEHHOU (hopme. KuzHeHHbIe POpMBI pacTEHUI:
JIEPEBbsl, KyCTapHUKH, KyCTAPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (HOPMBI
KUBOTHBIX: THIPOOHOHTHI, FT€0OMOHTHI, a9p0ONOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HHU.

buotnueckue ¢akropsl. Buasl OMOTHYECKMX B3aMMOAEHUCTBHM: KOHKYPEHLUS, XHIIHHUYECTBO,
cumM6Ouo3 u ero Qopmsl. [lapazutusm, koomepauus, MyTyaau3M, KOMMEHCaIH3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckne B3aumozeiicTBus (Tommueckue, Qopuyeckue, Hadpudeckue).
3HadyeHne OMOTUYECKUX B3aUMOJICHCTBUH IS CYILIECTBOBAHUS OPIraHU3MOB B cpesie ooutanus. [IpuHimn
KOHKYPEHTHOTI'O MCKJIFOUEHHUSI.

JdemMoHcTpanuu

Tabmuisl 1 cxembl: «Jkonorndyeckue (GpakTopsl», «CBETOBON CHEKTP», «IKOJIOTHUECKHUE TPYIIIIbI
JKUBOTHBIX 10 OTHOLIEHWIO K CBETY», «TE€MJIOKPOBHBIE KUBOTHBIEY, «XOJIOJHOKPOBHBIE KUBOTHBIEY,
«DPU3NONOTHYECKUE AJaNTallMM JKUBOTHBIX», «Cpeapl OoOMTaHUS OpraHu3MoB», «buonornueckue
puTMbl», <« Ku3HeHHble (opmbl pacTteHuit», <« Ku3zHeHHble (QOPMBI KHUBOTHBIX», «IJKOcHCTEMA
HIMPOKOJIMCTBEHHOIO JIeca», «IJKOCHCTEMa XBOMHOrO Jieca», «llemm nuranusy, «XHIIHAYECTBOY,
«[Tapazutuzm», «Konkypenuus», «Cumomnos», «KomMmmeHcammzm.

Ob6opynoBanue: repbapuM pacTeHUH M KUBOTHBIX, HMPUCHOCOOIEHHBIX K BIMSHUIO PAa3TUYHBIX
AKOJIOTMYECKUX (DaKTOpOB, repOapuu CBETOJIFOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIWBBIX PACTEHUH,
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CBETOJIIOOMBBIE, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHHUS, repOapuu U KOJJICKIUU
TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOpPO30YCTOMUYMBBIX pacTeHHMH, uydelna NTULl U 3Bepel, repdapuu
pacTeHUi, OTHOCAIIMXCS K TUTpoduTam, kKcepopurtam, Mme3opuTam, KOMHATHBIC PACTCHUS JAHHBIX TPYIIIL,
KOJUICKIIUU JKUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpellax, repOoapuul U KOJUIEKIIMH PACTEHUHN U KUBOTHBIX,
o0Jafaomux YepTaMyu MPUCIOCOOICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBHMM >KU3HHU, Tepbapuu u
KOJUICKIIMY PACTCHHM ¥ )KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (DOPM, KOJUICKIIHH )KUBOTHBIX, y4aCTBYIOIIHUX
B PA3JIMYHBIX OMOTUYECKUX B3aUMOCHCTBHSIX.

JlaGopaTopHas padora «BrIsiBieHHE MPUCTTIOCOOICHU OPTaHU3MOB K BIIMSIHUIO CBETAY.

JlaGopaTopHas padora «BrisBieHNE MPUCTIOCOOICHU OPTaHU3MOB K BIIUSHHIO TEMIIEPATYPHIY.

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHHUI U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIAIMIA

DKOJIOTHYECKHE XapaKTepUCTUKH momynsuuu. llomynauus kak Ouosioruudeckas cucrema. Pomb
HEOJTHOPOJHOCTH Cpelibl, GU3NYECKuX O0apbepoB U OCOOEHHOCTEH OMOJIOTHU BUAOB B (POPMHUPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYphl mnomyisiuid. OCHOBHBIE TMOKa3aTeau MOMYJSIUUA: YUCICHHOCTD,
IUIOTHOCTh, BO3pAcTHasi U IOJIOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTH,
MUTpALIUS.

DKoJIoruuecKasi CTpyKTypa nonyiasiuuu. OueHka YuCIeHHOCTH NOMyIsuuu. JnHaM1uKa nomnyssiiuu u
e€ perymsinus. buotuyeckuii NoTeHIMAN NOMYJSIUU. MoenupoBanrue TMHAMHUKY nomyssiuu. Kpussie
pocTa 4YHCIEHHOCTH mnonyisiiuu. KpuBble BbDKHBaHUA. Perynsius 4UCIEHHOCTH MOMYJALMN: POJb
(bakTOpoB, 3aBUCAIIUX W HE 3aBUCAIIMX OT IJIOTHOCTH. DKOJIOTMYECKHEe cTpareruu BuioB (r- u K-
CTpaTerun).

[TonsTre 00 dKoMOTHYECKOl HuIIe BUAa. MectooOuranue. MHOTOMEpHAs MOJIETh 3KOJIOTUIESCKON
Humy Jx.M. Xarunncona. Pazmepsl akonornueckor HAIM. [loTeHnanbHas 1 peann30BaHHAs HULLIHA.

Bupa xak cucrema nonysisiiuii. Apeansl BUI0B. BUabl 1 uX KU3HEHHbBIE CTPATETHU. JKOJOTUUECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHUS U MUTPAITUi )KUBOTHBIX. broslornueckre MHBa3UMU 4y>KePOJTHBIX BUJIOB.

JdemMoHcTpanuu

[Toprper: Ix. . XaTuynHCOH.

Tabmuiel U cxembl: «IKOJOTHYECKHE XapaKTepUCTUKU Momymsiun», «lIpoctpancTBeHHas
CTPYKTypa Momnyisauun», «Bo3pacTHble nupamuabl nonyasuun», «CKOpOCTh 3acelieHUs] TOBEPXHOCTH
3emMui pa3InuHbIMU OpraHu3MamMmy, «Mojens sxonorudeckoit Humm Jx. M. Xatuunconay.

Ob6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIIUU )KUBOTHBIX.

JlaGopaTopnas padora «[IpucmnocoOiaeHus ceMsH pacTeHU K paCCENCHUIO».

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYeCKHe CHCTEMbI.

CoobmiecTBa opranu3MoB. bruorieHos u ero crpykrypa. CBsizu MKy OpraHu3MaMH B OMOIIEHO3E.

Okocuctema kak OoTkpbiTas cuctema (A. JIkx. Tencnu). OyHKIMOHANBHBIE OJIOKU OPraHU3MOB B
HKOCHCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH. Tpodudeckue enu U CeTH.
AOuoTtndeckue 6510ku SKocucTeM. [10UBbI 1 UIThI B 9KOcHCcTeMax. KpyroBopoT BEMIECTB U TOTOK SHEPTHH
B DKOCHCTEME.

OcHOBHBIE MTOKa3aTeNHN 3KOCUCTEMBI. buomacca u nmpoaykius. DKOJIOTHYECKHUE MUPAMUJIBI YUCE,
OMOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoduueckue nepecmpoiiku. @Daykmyayuu. HanpaBneHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKileccur. [lepBUYHBIE U BTOPUYHBIE CYKIIECCUU M UX TPUYUHEI.
AHTpONOreHHbIe Bo3/IeHCTBUA Ha cykueccuu. KimrmakcHoe coobuiectBo. buopasnoobpasue u moaHoTa
KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.
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[IpupoaHbie SKOCUCTEMBI. IKOCUCmEeMbl 03€P U peK. DKOCUCEMbL MOpeli U OKeaHO8. IKOCUCmeMbl
MYHOp, 1€Cc08, cmenell, NyCMblHb.

AHTpPOIIOr€HHBIE IKOCUCTEMBI. ArposkocucTeMa. ATpolieH03. Pazinuuns MexX 1y aHTpOIIOT€HHBIMU U
IPUPOJIHBIMH SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [oponckas ¢riopa u dayna.
CunanTpomnu3zanus ropoackoi (aynsl. buonornueckoe u X034WCTBEHHOE 3HAYEHUE arpOdIKOCHCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHM3MOB B 3KocucTteMax. Poib
KAcKaoHo2o 3pgexma u 6udo6-30upuxamopos (Kiouesvlx 6u008) 8 (YHKYUOHUPOBAHUU IKOCUCTIEM.
IlepeHOC BHepruM M BELWIECTB MEXIAY CMEKHBIMH 3KOCHCTEMAaMHU. Y CTOWYHMBOCTH OPTraHU3MOB,
HOMYJISIMM ¥ SKOCUCTEM B YCIIOBUSX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3AEHCTBUIMA.

Mexanuzmbvl 6030elicmsus 3a2psA3HeHUll PA3HLIX MUNO08 HA CYOOP2AHU3MEHHOM, OpP2aHU3MEHHOM,
NONYNIAYUOHHOM U IKOCUCTEMHOM YPOBHSAX, OCHOBbI IKONOSUUECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
6030eticmaus. MeToa0a0Tusl MOHUTOPUHIA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX AIKOCHCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmupr u cxembl: «CTpykTypa OHOIEHO3a», «IKOCHUCTEMa HIMPOKOIMCTBEHHOIO Jiecay,
«2KocHuCcTeEMa XBOMHOIO Jiecay, «DYyHKIIMOHAIbHBIE IPYIIBI OPraHU3MOB B IKOcHCcTEMEY, «KpyroBopoT
BEUIECTB B 3Kocucteme», «llemm muranus (nmactOumiHasi, NETpUTHAs)», «IKoJOruyeckas mnupamuia
qrcen», «IKOJIIOTUYeCKas mupaMuia OuomMaccol», « IKOJIOrHueckas nupamMuia sueprumn», «OdpazoBanue
Oomnortay, «llepBuuHas cykueccusi», «BoccraHoBieHHe jeca Tocie Moxapay, «IKOCHCTEMa O3epay,
«ArpoueHo3», «KpyroBopoT BeliecTB U HOTOK SHEPTUH B arpoleHo3e», «I[Ipumepsr ypboskocucrem».

O6opynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTUIl U 3Bepel, repdbapun
KYJIBTYPHBIX U JUKOPACTYIIUX PACTCHUMN, aKBAPUYM KaK MOJEIb YKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucaHue ypOo3KOCUCTEMBDY.

JlaGopaTopHas padora «/3yueHue pazHOOOpa3usi MEJIIKUX MOYBEHHBIX YJIEHUCTOHOTUX B Pa3HBIX
HKOCHCTEMAX .

JKcKypeust «OKCKypcusi B THUNHMYHBIA OuoreouneHo3 (B ayOpaBy, Oepe3HSK, €JIbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKCKypcHus «IKCKYPCUS B arpO’KOCUCTEMY (Ha TOJI€ WK B TETNTUYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTeMa

buocdepa — obuienanerapHas o0ojiouka 3eMild, TAe CYLIECTBYeT WM CYIIECTBOBAJla >KU3Hb.
Pa3zButue npexacrasienuii o ouochepe B Tpynax O. 3tocca. Yuenue B. W. Bepnaackoro o 6uocdepe.
O6unactu 6uocdeps! u €€ cocras. JKuBoe BelecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH  CcyliecTBOBaHusl Ouocdepsl. OcobeHHOCTH Ouocdepsl Kak TIOO0ATBHOM
sKocucTeMbl. J[nHamMuueckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemecTB U OMOr€OXMMUYECKHE
LUKJIBI (yriiepoja, a3oTa). PUTMUYHOCTE siBJIeHU# B Ouochepe.

3onanbHOCTh OMocheprl. Tlonstue o O6uome. OCHOBHBIE OMOMBI CYIIM: TYH/ApA, XBOWHBIE Jieca,
CMEIlIaHHbIe ¥ NIMPOKOJINCTBEHHBIE Jieca, CTEMH, CaBaHHbI, TYCTHIHU, TPOIUYECKHE JIeCa, BHICOKOTOPBSI.
Knumat, pacTUTENbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa ¥ (YHKIHMS KHUBBIX CHCTEM, OLIEHKa HMX PECYpPCHOro MOTEHIMana U OuochepHbIX
GyHKIHIA.

JdemMoHcTpanuu

IToptpetsr: B. U. Bepnaznckuii, 3. 3rocc.

Tabnuuer u cxemsl: «I'eoctepst 3emuny, «kKpyroBopor azora B mpupoje», «Kpyroopor yrieposa B
npupoje», «KpyropopoT kuciopona B npupojie», «KpyroBopoT Boasl B ipupoae», «OCHOBHBIE OMOMBI
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cymm», «Knumatnueckue mosica  3emnm», «TyHmpa», «Tairay, «CMemaHHbBIA  Jecy,
«IupokonucTBeHHbIN Hecy, «Crenby, «CaBanHay, «IlycTbiHsmy, « Tponuueckuil iecy.

O6opynoBanue: repOapuu pacTeHUN pa3HBIX OMOMOB, KOJUIEKIIUY KHUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKOJIOTHYECKHe KPU3UChl M UX NpUYMHBL. Bo3zaelicTBue yenoBeka Ha Ouochepy. 3arpsizHeHue
BO3yIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOM cpenbl. OxpaHa BOJHBIX PECYpPCOB.
Paspymenne nousbl. OxpaHa NOYBEHHBIX PecypcoB. MI3MeHeHune knumara.

AHTpPONIOT€HHOE BO3JEHCTBHE HA PACTUTENIbBHBIA M KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO M
KUBOTHOTO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl Npupoabl. Kpacuble kuuru. Ocobo oxpaHsemble
npupoanblie Tepputopun (OOIIT). borannyeckue cajbl ¥ 300JI0THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIUIBI YCTOMYMBOTO pPAa3BUTHUS 4YEJIOBEYECTBA W MNpUPOAbL. PanmoHambHOE
PUPOIONIOIB30BAaHUE U COXpAaHEHHE OMOJIOTHYecKoro paznooOpaszus 3emin. OOme 3aKOHOMEPHOCTH
[JI00ANBHBIX 9KOJOTHYECKUX KpU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpHU3HUCa U €ro BEpOSTHHIC
MOCJIEACTBHSL.

Pa3Butre METOIOB MOHUTOPHUHTA Pa3BUTHUA OMACHBIX TEXHOTEHHBIX IporeccoB. CucmemHvle
uccnedosanus nepexooa K pecypcocoepezarowell U KOHKYpeHmocnocobHou suepeemuxe. buonoeuueckoe
paszHoobpazue u buopecypcul. Hayuonanvnvle ungpopmayuonusie cucmemvl, obecneuugaroujue 00CmMyn K
uH@opmayuu no cOCMOAHUIN OMOEIbHLIX 81008 U IKocucmem. OCHOBbl IKOpeadUIUMAYUU IKOCUCTEM U
cnoco608 60pvobl ¢ buonospexcoeHusMU. Pekoncmpykyus MopcKux u HA3eMHbIX IKOCUCTIEM.

JdeMmoHcTpamun

Tabmumpl u cxembl: «3arpsizHeHHe aTMochepsl», «3arps3HeHue ruiapochepbl», «3arps3HEeHue
nouBbl», «llapHuKOBBIT 3dexT», «Ocobo oxpaHseMble MPUPOIHBIE TEPPUTOPHI», «Moxaenu
YIPABIISIEMOTO MUPaY.

O6opynoBanue: Gororpaguu OXpaHseMbIX pacTeHUN U >KMBOTHBIX KpacHoi kuuru Poccuiickoit
®enepanun, KpacHol KHUTH pervuoHa.
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IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYAIONIUMUCS IMPOTrpPaMM
cpeaHero o0Iiero o0pa3oBaHus: TUYHOCTHBIC, METAIIPEMETHBIC U PEIMETHBIE.

B cTpykType IMYHOCTHBIX PE3yIbTAaTOB OCBOCHHS MPOrPaMMBbI IO OMOJIOTHH BbIIEICHBI CIEIYIOIINE
COCTaBJISIFOLIME: OCO3HAHME O0YYaIOIIUMHUCA POCCHUMCKON Tpa’kJaHCKOM MIEHTUYHOCTH — FOTOBHOCTH K
CaMOpPa3BHUTHUIO, CAMOCTOSTEILHOCTA M CAMOOTIPECIICHUIO0, HaluYUue MOmusayuu X 00y4eHHIO OMOJIOTHH,
yenenanpasieHHoe pazeumue BHYTPCHHHUX YOEKICHHI JIMYHOCTH Ha OCHOBE KIFOUEBBIX LEHHOCTEH U
HCTOPUYECKUX TPAIULIMI Pa3BUTHUS OMOIIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCMb 00yUYAIOLTUXCS
PYKOBOJICTBOBATBCS B CBOEH J€ATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMU, IPUCYILIUMH CUCTEME
OMOJIOTUYECKOTO OO0pPa30BaAHUS, HAIUYUE NPABOCO3HAHUS IKOIOTUYECKOW KYIBTYPBI, CHOCOOHOCMU
CMasumy 1eI U CTPOUTD KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTrPaMMbl IO OMOJIOTHH JOCTUTAIOTCS B €AMHCTBE YYEOHOU U
BOCIIUTATEIbHOMN JESITENIbBHOCTU B COOTBETCTBUM C TPAJULUMOHHBIMU POCCUHMCKUMH COLIMOKYJIBTYPHBIMU,
HUCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, MPUHATHIMH B OOIECTBE NpaBWIAMH U
HOpPMaMH TIOBEACHHUS U CIIOCOOCTBYIOT MPOIIECCAM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS M CaMOPAa3BUTHA,
Pa3BUTHS BHYTPEHHEH MO3UILIMY JIMYHOCTH, IATPUOTU3MA U YBAKEHUS K 3aKOHY U MPABOINIOPSAKY, YETOBEKY
TpyJa U cTaplieMy MOKOJICHUIO, B3AUMHOTO YBaXKECHHsI, 0EPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HaCJIEIUIO
Y TpaJuLHsIM MHOTOHAMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaAOLIEN Cpee.

JInyHOCTHBIE pE3yabTATHl OCBOCHHUS Y4eOHOTO npeameTa «bromorusy J0MKHBI OTpakaTb TOTOBHOCTD
U CIIOCOOHOCTh 00YYaIOIINXCsl PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEN MO3HUIIMEH JTUYHOCTH,
CUCTEMON LIEHHOCTHBIX OpPHEHTAlWd, TO3UTHBHBIX BHYTPEHHHX YOEKICHHI, COOTBETCTBYIOIINX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHHE >KU3HEHHOTO OIbITa W OIBITAa
JIEeATETLHOCTH B MPOIIECCE pean3allii OCHOBHBIX HAIpaBJICHUN BOCIMUTATEIBHOUN JESITEIBHOCTH, B TOM
YHCJIEC B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIUU 00YJAIOMIErocs Kak akTUBHOTO U OTBETCTBEHHOTO YJIeHA
POCCHICKOTO O0IIIEeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEILHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX M MMO3HABATEIBHBIX 3a/1a4, BHIMOJIHEHUH OMOJIOTUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENETSATh COOCTBEHHYIO IMO3UITUIO 10 OTHOIICHUIO K SIBICHUSIM COBPEMEHHOM KU3HU
1 OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JEHCTBHUIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS JIFOIEH C
Pa3HBIMU YOKIEHUSAMH, KyJbTYPHBIMU IEHHOCTSIMU U COITUATBHBIM TOJI0KEHUEM;

TOTOBHOCTB K COTPYJIHUYECTBY B IIPOIIECCE COBMECTHOTO BBIOJTHEHUSI YICOHBIX, TO3HABATEIIbHBIX U
WCCIIEIOBATENILCKUX 3a7a4, YBAKUTEIHLHOTO OTHOIIEHUS K MHEHHIO OIMOHEHTOB MpPH OOCYXICHUU
CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONECPIKAHNUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW MACHTUYHOCTH, MAaTPUOTH3MA, YBAKEHHUS K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTH nepen PoauHoM, ropnocTu 3a CBOM Kpai, CBOXO PoauHy, CBOM S3BIK U
KYJIbTYpY, MPOIIJIOE M HACTOSIIEe MHOTOHAIIMOHATLHOTO Hapoia Poccuu;
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LIEHHOCTHOE OTHOILIEHHE K TPUPOJTHOMY HACIEIUIO U TaMATHUKAM IIPUPOJIbI, ToCTHKeHUsIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIGHWBATh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OHOJIOTHH,
MMOHUMaHHUs 3HA4YCHHS OMOJIOTMW B MO3HAHMM 3aKOHOB IPHUPOJIbI, B JKU3HHU YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

uaeitHas yOoexAEHHOCTh, TOTOBHOCTh K CIY)KCHHIO U 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €r0
Ccynp0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApO/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATH CHUTYAIllMI0O W TPUHAMATh OCO3HAHHBIC PEIICHUs, OPHUCHTUPYSICh Ha
MOpaJbHO-HPAaBCTBEHHbBIC HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYayIIero;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJMUTEIISM, CO3/IJaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO IPUHSTHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUH € TPAAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIFOUYasi ICTETHKY ObITa, HAYYHOTO U TEXHHYECKOrO TBOPUECTBA,
CIopTa, TPy/Ja, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@XEHUIO B Pa3HbIX BHUJIAX HCKYCCTBAa, CTPEMIJICHUE MpPOSBIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTAHHS, (POPMUPOBAHUS KYJBTYPbI 310POBbSl M 3MOLMOHAJIBLHOIO
Os1aronosyqusi:

MMOHUMAaHHE U pean3alus 310POBOro 1 6€30macHoro oopasa )Ku3HH (310pOBOE MUTAHKUE, COOJIOICHHUE
TUTHUEHUYECKUX MPaBUII U HOPM, COATaHCUPOBAHHBIN PEXXUM 3aHITHI U OTIIbIXa, peryispHas pusudeckas
aKTHUBHOCTH), 0€pEKHOT0, OTBETCTBEHHOTO M KOMITETEHTHOT'O OTHOIIICHUS K COOCTBEHHOMY (PH3UUYECKOMY
U TICUXHUYECKOMY 3JI0POBBIO;

MOHMMAaHUE IIEHHOCTH MPaBWJI WHAMBHAYAIBHOTO W KOJIJIEKTUBHOTO O€30MacHOTrO TMOBEJCHHUS B
CUTYaILUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCJIEICTBUI M HEMPUATHUS BPEIHBIX NMPUBBIYEK (YHIOTPEOJICHHS AJKOTOs, HAPKOTHUKOB,
KYpeHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AaKTHUBHOW JIESITEIIBHOCTH TEXHOJOTUYECKOW U COIMAJBbHOW HaIMpaBICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, TUIAHUPOBATh U CAMOCTOSITENIbHO BBITIOJHSTH TAKYIO JICSITEIIBHOCTD;

MHTEPEC K pa3IuvHbIM chepam mpodhecCHOHATbHOM AeSITeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIH
BbIOOp Oymyiieit mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIE )KMU3HEHHBIE TIIIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHMIO HA TIPOTSHKEHNUN BCEH KU3HM;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKHU I11eNIeCO00pa3HOe OTHOIIEHUE K MPHUPO/Ie KaK UCTOYHHUKY KU3HU HA 3eMIie, OCHOBE €€
CYILIECTBOBAHUS;

TIOBBIIICHUE YPOBHS IKOJOTUUECKOW KYIbTYpPHI: MPUOOpPETEHNE OMBITA IIAHUPOBAHUS MOCTYIKOB U
OIIEHKH UX BO3MOXHBIX TTOCJICICTBUM JIJISi OKPYXKAIOIIEH CPEJIbI;

OCO3HaHUe TT100aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeil X PelIeHUS;

CIIOCOOHOCTh HCIOJNB30BaTh MPUOOpETaeMble MPU HM3YUYEHUU OUOJNOTMHM 3HAHHUS W yMEHUS MpH
pemieHuu TpoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM TPUPOJOTNONB30BaHNEM (COOJIOIEHNE TPaBHII
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MOBEJICHUSI B MPUPOJE, HANPABICHHBIX HA COXPAHEHUE DPABHOBECUS B 3KOCHCTEMAX, OXPAHY BHJIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HEINPUATHE JEUCTBUW, NPUHOCAIIMX BpPEA OKPYKAIOLIEH MPUPOAHON Ccpene, yMEHUue
MPOTHO3UPOBATh HEOJATONPUSITHBIE HKOJIOTUYECKUE IMOCIEACTBUS MPEINPUHUMAEMbIX JEeUCTBUN U
pe0TBpaliaTh UX;

HaJU4YUe Pa3BUTOr0 HKOJIOTHYECKOTO MBILIUICHUS, SKOJOTUUECKOU KYJIbTYPHhI, ONbITA JEATEIbHOCTH
HKOJOTUYECKOM  HANpaBJICHHOCTH, YMEHHS  PYKOBOACTBOBAaThCA HMMHU B  IO3HABATEIIbHOM,
KOMMYHUKAaTUBHOM M COLMAJIBHOM IMPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUYECKOW AESITEIbHOCTU
3KOJIOTMYECKOW HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU H
OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JIMAJIOre KYJbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO
MeECTa B MTOJIMKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3bIKOBOM M UYMUTATEIBCKOW KYJIBTYPhl KaK CPEACTBA B3aMMOJICUCTBHS MEXIY
JIOJIbMH U TIO3HAHUS MUPA;

MMOHUMaHKe crienu(UKU OMOJIOTUN KaK HAyKH, OCO3HAHUs €€ poiiu B (HOpPMHUPOBAHUH PALlMOHAIEHOTO
HAyYHOTO MBIIIJICHUS, CO3JJaHUH LIETIOCTHOTO MPEACTABICHUS 00 OKpPY)KaIoIleM MHpE KaK O €IMHCTBE
IPUPOJIbI, YEIOBEKa M OOILECTBA, B MO3HAHUHU NPUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH IpoOsieM
COXPaHEHHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OWOJIOTMM JUIS COBPEMEHHOM NMBHIM3ALMU: 00ECIeYeHHUs] HOBOTO
YPOBHS pa3BUTHS MEIUIIUHBI, CO3/IaHNE TIEPCIIEKTUBHBIX OMOTEXHOIOTHI, CHOCOOHBIX PEIlaTh PECypCHBIE
po0JIEMbl pa3BUTHS YEJIOBEUECTBA, IOMCKA MyTEH BBIXOJA M3 INIOOAIBHBIX SKOJIOIMYECKUX MpoOiieM U
obOecrieueHUsT TMepexoJa K YCTOMYMBOMY Pa3BUTHIO, PALMOHAIBHOMY MCIOIB30BAHUIO MPUPOIHBIX
pecypcoB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJNyYEHUU OMOJIOTMYECKUX 3HAHUU B LIENSAX MOBBIIMICHUS OOIICH KyIbTYpBHI,
€CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOW YacTH (YHKUMOHAJIBHOM TIPaMOTHOCTH
oOyyJaronuxcs, GOpMHUPYEMON MPU U3yUYEHUU OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHMs, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIONIb30BATh TOJIydaeMble 3HAHUS JUIS aHalu3a U OOBSICHEHHUs SBICHUN OKPYXKAloIIero MHUpa u
IPOUCXOAIMINX B HEM M3MEHEHHUI, yMEHUe Jenarh 00OCHOBaHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX
(aKTOB M UMEIOIIUXCSI TAHHBIX C LEJBIO MOTYyYeHHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCIIOJIb30BaTh OMOJNOTMYECKHUe 3HAHUS IS pelleHHs] MmpoOiieM B
peaNbHBIX KU3HEHHBIX CUTYALUSX;

OCO3HaHUE [IEHHOCTH HAy4YHOM JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIATH IPOECKTHYKO U
MCCJIEI0BATENCKYIO ICSITENbHOCTh UHIMBUAYAIHHO U B TPYIITIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHIO U CaMOOOpPA30BaHUIO, K AKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIE pe3yJIbTaThl OCBOECHUS Y4eOHOTO TIpeaMeTa «bHoIorus» BKIIFOYAIOT: 3HAYUMBIC JIS
(dbopMUPOBaHUS MUPOBO33PEHUS 00YUAIOIIUXCSI MEXKTUCIUTUTMHAPHBIC (MEXKIPEIMETHBIE) OOIIICHAYYHbBIE
MOHSITHSI, OTPAKAIOIIUE [EIOCTHOCTh HAYYHOH KAapTUHBI MHpa U ClHelu(UKy METOJOB IO3HAHUSA,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHsI, SIBIICHHUE, TIPOIECC, CUCTeMa, HAyYHbIN (akT,
MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, WCCIeIOBaHWEe, HAONIOJCHUE, HW3MEpEHHue,

9KCIICPUMCHT U IlpyTI/Ie); YHUBCPCAJIBHBIC y‘-Ie6HLIC JeHCcTBUSA (H03HaBaTeHBHLIe, KOMMYHUKATHUBHBIC,
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pEeryJIsATUBHBIE), oOecreunBamomme GopMUpoBaHHE (QYHKIIMOHATBHOWM TPAaMOTHOCTH W COIMAIbHON
KOMITETEHIIMH oOyuaronuxcs; CIIOCOOHOCTH o0yJaronuxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PCHUSCKHE 3HAHUS W YHUBEpCAlbHBIC Yy4YeOHBIE JCUCTBHUS B
MO3HABATEJIBHON U COIMAILHOMN MPAKTUKE.

B pe3ynbTare u3zyuenust Onoyoruu Ha ypoBHE cpefHero o0uiero oopazoBanus y o0Oydaromerocsi Oyayt
chOpMUpOBaHBl  TO3HABATEIIHBIE  yYHHUBEpPCAJIbHBIC  y4eOHBIC  JIEHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCaIbHbIC YUeOHBIC ICHCTBUS, PETYJISTUBHBIC YHHBEpCalbHbIC Y4COHBIC ICHCTBHS, COBMECTHAs
JESITEIIbHOCTD.

MertanpeameTHble pe3yJbTaTbl OCBOEHHUS MPOTpamMMbl CPEIHEro oO0IIero oOpa3oBaHUs JOJKHBI
OTpaXKaTh:

OBi1ajieHNe YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYIUPOBATH U aKTYaIM3UPOBAThH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOIb30BaTh TP OCBOCGHUM 3HAHWM MPUEMBI JIOTUUECKOTO MBIIUICHHUs (aHajdu3a, CUHTE3a,
CpaBHEHWMsI, Kiaccuukanuu, 0000IIeH s ), PACKPBIBATh CMBICIT OMOJIOTMYECKHX MOHATHH (BBLACIATH HX
XapaKTepHbIC MIPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMU MOHATUSAMH );

OTIpEeCTIATh IIeNIM JAEATEIbHOCTH, 3a/1aBas MapaMmeTpbl U KPUTEPUU UX JTOCTHXKEHUS, COOTHOCHTD
pe3yabTaThl IEATEILHOCTHU C TIOCTABJICHHBIMHU LIEIISIMU;

HCIOJIb30BaTh OMOJIOTHYECKHE MTOHATHS ISl O0BSICHEHUS (DAKTOB U SBJICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTUYECKUE pacCyXJIeHus (MHAYKTUBHBIC, JEAyKTHBHBbIC, IO aHAJOTUH), BBISBIATDH
3aKOHOMEPHOCTH M TMPOTHBOPEYUS B pPacCMaTpPUBAEMbIX SBJICHHIX, (OPMYIHUPOBATh BBIBOIBI U
3aKJTIOYCHNS,

MIPUMEHATHh CXEMHO-MO/IEIbHBIE CPEICTBA JUIsl MPEACTABICHUS CYIIICCTBEHHBIX CBSI3€H M OTHOIICHU
B M3y4aeMbIX OMOJIOTUYECKIX 00BEKTAX, a TAK)KE IPOTUBOPEUUI PA3HOTO PO/, BHISIBICHHBIX B PA3IUYHbBIX
MH(OPMALIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJeMbl € YYETOM aHalM3a HMMEIOIIUXCS MaTepPHAIbHBIX H
HEMaTepUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIHHOCTH, OIICHMBATh COOTBETCTBUE PE3YIbTATOB IENSIM, OLIEHUBATH
PHUCKU TIOCTIEICTBUI JESTENbHOCTH;

KOOPIMHUPOBATH U BHITIOIHATH padOTy B YCIOBHUSIX PeaTbHOr0, BUPTYATHHOTO H KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIQJIETh HABBIKAMH Y4€OHO-UCCIIEI0BATELCKON U TPOCKTHOM JeATETbHOCTH, HABBIKAMU Pa3pEIICHUS
po0JIeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIICHUS TPAKTUUECKUX
3a/1a4, MPUMEHEHHIO Pa3TUYHBIX METOJIOB TIO3HAHMUS,

WCIOJIb30BaTh Pa3NIMYHbIE BUJIBI ACATEILHOCTH O MOJTYYSHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAInH,
npeoOpa30BaHUI0 W MPUMEHEHHIO B y4YEOHBIX CHUTYaIlMsAX, B TOM YHCIE TPU CO3/IaHUU YYEOHBIX W
COIMAJILHBIX TIPOCKTOB;

(hopMUPOBATh HAYYHBIN TUT MBIIICHUS, BIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH TTOHSATUIMHU
U METOJaMH,

CTaBUTH M (HOPMYTUPOBATH COOCTBEHHBIE 33a/1a4M B 00pa30BATEIbHON JEATEIHLHOCTH U KU3HEHHBIX
CUTYAITUSX;

BBISIBJISITH TIPUYUHHO-CIIE/ICTBEHHBIE CBSI3W W aKTYaIM3UPOBaTh 3a/lady, BBIIBHTaTh THIOTE3Y €&
pellleHus], HaXxOJIUTh apTyMEHTHl sl JOKa3aTelIbCTBA CBOUX YTBEP)KICHUH, 3aqaBaTh MapameTphl H
KPUTEPUHN PEIICHUS;
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aHAJIM3UPOBATh MOJIyYEHHbIE B XOJI€ PEIICHUs 3aJaud pe3yNbTaThl, KPUTHUYECKHU OLEHUBATh HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

OCYILIECTBIISTh IICJICHANIPABICHHBIM IOMCK TepeHoca CpelICcTB U  CHocoOOB  JAEWCTBUS B
npodeccuoHaNbHYIO Cpemy;

YMETh MIEPEHOCUTDH 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO0 001aCTH KU3HECSITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIbHBIE MOAXOAbl U PELICHHs, CTaBUTh MPOOIEMBbI U
3aJa4u, JOIyCKAIOUI1e albTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCSI B PA3TUYHBIX HCTOYHUKAX MHPOpPMALUU (TEKCTe y4eOHOTo MocoOHs, Hay4HO-
MOMYJISIPHOM JIUTepaType, OMOJOTHYECKUX CIOBApsX U CIIPAaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax JIaHHBIX, B
WuTepHere), aHaau3upoBaTh HMH(OPMALMIO Pa3TUYHBIX BUAOB U (OpPM MpEACTaBICHUS, KPUTHUYECKU
OLICHUBAThH €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(dbopMyIHpOBaTH 3alIPOCH M MPUMEHATH Pa3IMYHbIE METOMBI IPH MOKCKE U 0TOOpe OMOIIOTHYECKOM
uH(pOopMaIii, HEOOXOAUMOI /17151 BBITOJIHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTHMAIbHYIO ()OpMY IpEICTaBICHHUS OMOIOTHYECKON HH(OpMaIm
(cxembl, TpaduKH, JUArpaMMBbl, TAOJIHIIBI, PUCYHKH U JPYTOE);

WCIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEICTBa MPHU paboTe ¢ OMOIOrHYecKor HH(pOpMAIUEi:
MPUMCHSITh XUMHUYECKHE, (PU3MUSCKUE U MAaTEMATHYECKUE 3HAKH U CHMBOJIBI, ()OPMYIIBI, a0OpeBUaTypy,
HOMEHKJIATYpYy, UCIIOJIb30BaTh U MTPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISTHOCTH;

BIIa/IETh HAaBBIKAMU pACMO3HABaHMs M 3allUThl MHpOpManuu, WHOOPMALMOHHONW OE30MacHOCTH
JUYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSMM:

1) oO1enmue:

OCYILLIECTBIATh KOMMYHHUKAIlMM BO BcCeX cdepax >KM3HM, AKTUBHO YYacTBOBAaTh B JHUaliore WU
JUCKYCCHM IO CYLIECTBY OOCYXJaeMOM TeMbl (yMEHHE 3a/laBaThb BOIPOCHI, BBICKA3bIBATh CYXIECHUS
OTHOCHTEJIEHO BBITIOJHEHUS TpeJiaraéMoi 3aJau, YIUTHIBATh UHTEPECH M COTJIACOBAHHOCTH TO3HMIINI
JPYTUX YYaCTHUKOB JAMAJIOTa WINA AUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CPEJACTBA OOIIEHUS, MOHMMAaTh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHUTYyallMii, YMETh CMSTrdaTh KOH(MJIMKTBI M BECTU
NIEPETrOBOPHI;

BJIQJIETh PA3TUYHBIMU CITOCOOaMU OOIIIEHNUS U B3aMMO/ICHCTBHS, IOHMMATh HAMEPEHHSI IPYTHX JTFO/IEH,
HPOSIBIIATH YBAKUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH ¢opme HopMymupoBaTh CBOM
BO3PaXKEHHUS;

Pa3BEPHYTO M JJOTMYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCTIOJIh30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHIAMBUAYAIBHON pabOTHI MPU pEUICHUH
Ouonornyeckoi  mpoOieMbl, OOOCHOBBIBATH HEOOXOJUMOCTh TNPHUMEHEHHUS TIPYNIOBBIX  (HopMm
B3aMMOJICHCTBYS IPU pelIeHNH yueOHO! 3a/1auH;

BBIOMPATh TEMATHUKY W METOBI COBMECTHBIX JEHCTBUH C yIETOM OOIMIMX HHTEPECOB W BO3MOYKHOCTEH
Ka)KIO0T0 YJIeHA KOJIJICKTUBA;
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IIPUHUMATB LIEJIM COBMECTHOM IEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHHUPOBATH JEUCTBUSA IO €€
JOCTH>KEHUIO: COCTABJISATD IUIaH ACHCTBHH, pacpeiessITh POJiU ¢ yU€TOM MHEHUH y4aCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHON pabOTHI;

OLIEHMBATh KayeCTBO CBOEr0 BKJIAJAa M KaXJOr0 y4aCTHHMKAa KOMaHJAbl B OOLIMI pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IIpeAJIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJIEU C ITO3ULIMY HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETUYECKOE IIOBEIACHHE B PA3NIMYHBIX CUTYalUsAX, NPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OgyageHne YHHBEPCAJIBHBIMHU Pery/JsiTHBHBIMY /1efiCTBUAMM:

1) camoopranm3amnus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BbIABICHHS NMPOOJIEM M UX pEIIECHUs B KU3HEHHBIX U
Yy4EOHBIX CUTYaLUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKMX 3HAHUI II€JIeBBIE I CMBICIOBBIE YCTAHOBKH B CBOMX JCHCTBHUSAX
Y IIOCTYIIKaX 110 OTHOLIEHUIO K )KMBOU IPUPOJIE, CBOEMY 3J0POBBIO U 37J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENbHYIO JEATEIbHOCTb, BBIABIATH MPOOJIEMBbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4K B 00pa30BaTEIbHON e TEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH pEIIEeHHs NpoO0JIeMbl € YY4ETOM HMMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PEILICHNUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKONW 3PYAMLIMU B Pa3HbIX 00NaCTAX 3HAHUH,
HOCTOSIHHO IOBBIIIATh CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHbBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIIBHOCTD, OLICHUBATh COOTBETCTBUE
pE3yNbTaTOB LIENISAM;

BJaJIeTh HaBBIKAMHU IIO3HABATEJIIHOM peduieKCHH KaK OCO3HaHMS COBEpIIAEMBIX JCUCTBUU U
MBICIUTENIBHBIX IPOIIECCOB, X PE3YJIbTATOB U OCHOBAHUM, UCTIOIB30BAaTh NPUEMBI Pe(IIEKCUN J1JISl OLIEHKU
CUTYyalluH, BBIOOpa BEPHOTO PELLICHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

IIPUHUMATB MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€E PE3YyIbTaTOB ACATCIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATB MOTUBBI U apI'yMEHTBI APYTUX IIPU aHATIU3€ PE3YIbTATOB IEATEIBHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJIoBeKa.

HNPEIMETHBIE PE3YJBbTATHBI

HpC,Z[MeTHLIe PE3YIbTAaThl OCBOCHHUA COACPIKAHUA yLICGHOl"O npeamMeTa «buojorus» Ha YT J'IY6J'IéHHOM
YPOBHC OpPUCHTUPOBAHBI Ha obecrneueHue HpO(I)I/IJ'ILHOI‘O 06y‘{CHI/IH O6y‘laIOH_[PIXCSI ouonorun. OnHu
BKIIIOYAIOT: cneun@nqecxne JUIA ouogoruu HAY4YHBIC 3HaHWA, YMCHUSA U CITOCOOBI ,ZIGI)iCTBI/IfI 110 OCBOCHHIO,
HHTEpIpCTAllU U Hp606p330BaHI/IIO 3HaHI/II71, BUbI ACATCIIBHOCTU 10 IOJYYCHHUIO HOBBIX 3HAHHH U UX
IMPUMCHCHHUIO B Pa3JIMYHBIX y‘{C6HBIX, a TAKKC B PCAJIbHBIX XU3HCHHBIX CUTYyallUAX. Hpe,[[MCTHLIC
PE3YyIbTaThl NPEACTABJIICHBI 11O I'OAaM U3YUCHUS.
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[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO ipenmeTa «buonorusi» B 10 Kiacce TOJKHBI OTPaXKaTh:

chOpPMUPOBAHHOCTh 3HAHUI O MECTe W pOJIU OWOJOTHH B CHCTEME eCTECTBEHHBIX HAyK, B
(OpMUPOBAHUN E€CTECTBCHHO-HAYYHOH KApTUHBI MHpa, B TIO3HAHWHM 3aKOHOB TPUPOIBI U PEIICHUU
po0JieM parMoHaIbLHOTO MPUPOIOTIONIH30BAHMS, O BKJIAJIE POCCUNCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH;

BIIQJICHUEC CHUCTEMOH OWOJIOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATaOIINe
OMOJIOTUYECKHE TEPMUHBI W TOHATHS (KU3Hb, KIJIETKA, OPraHW3M, MeTabolu3M, TOMEOCTas,
CaMOpEeryJsiliisi, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, H3MEHUYUBOCTh, POCT U Pa3BUTHE),
ouosornueckue Teopun (kinerounas reopus T. [lIBanna, M. lllnetinena, P. Bupxoa, xpoMmocomMHas Teopust
HacnencTBeHHOCTH T. Moprana), yuenus (H. . BaBuioBa — 0 meHTpax MHOT00Opa3usi U IPOUCXOKICHUS
KYJIBTYPHBIX PACTCHHI ), 3aKOHBI (€IUHO0Opa3Hsi IOTOMKOB TIEPBOTO MOKOJICHHUS, PACIICTUICHHUS, YACTOTHI
ramer, He3aBucuMoro HaciuenoBanus [. MeHzensi, TOMOJIOTMYECKUX PSJOB B HAaCJEICTBEHHOM
u3menuuBoctu H. . BaBuiioBa), mpuHIMIBI (KOMITJIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHHUS, WCIOJIb3YEMbIX B OHOJOTUYECKHX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEPEHUE, HA0III0ICHHE, SKCTICPUMEHT);

YMEHHME BBIICNATh CYUIECTBEHHbIE TPU3HAKU: BHUPYCOB, KIETOK MPOKAPHOT M IYKApHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM uUHKcie OakTepuil, IpuOOB, pacTeHU, KUBOTHBIX
MW YEJIOBEKa, CTPOCHHMS OPraHOB W CHUCTEM OpraHOB pACTEHUU, >KMBOTHBIX, YEJIOBEKa, IPOILIECCOB
YKU3HEACSITEIIBHOCTH, MPOTEKAIOIIMX B OpraHU3MaX PAacTeHHH, )KMBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX
MpoIeccoB: OOMEHa BeImecTB (METabOJMM3M), TPEBPAIICHHUS SHEPTHHM, OpPOXKEHHUS, aBTOTPOPHOrO H
reTepoTpopHOro THUIOB MNUTaHUA, (POTOCHHTE3a U XEMOCHHTE3a, MHTO3a, MeHo03a, TraMeToreHesa,
AMOpHUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHUA, PA3MHOKEHHUS, HHINBUIYaIbHOTO Pa3BUTHSI OpraHU3Ma
(oHTOTEHE3a), B3aUMOICHCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAHABIMBATh B3aMMOCBS3M MEXKIY OpraHOMJaMH KJIETKH U UX (PYHKIHUSIMH, CTPOCHHEM
KJIETOK Pa3HbIX TKaHeH U X QyHKIUAMU, MEXKIY OpraHaMu U CUCTEMaMH OpraHOB y PACTEHUH, JKUBOTHBIX
Y 4eJOBEeKa U MX (PYHKIUAMH, MEXIY CHUCTEMaMH OPraHOB W UX (DYHKIIUSMHU, MEXKIY dTaraMud oOMeHa
BEIIIECTB, dTallaMU KJIETOYHOTO IMKJIA U >KU3HEHHBIX IHUKJIOB OPTaHM3MOB, dTalmaMu SMOPHOHAIBLHOTO
pa3BUTHSA, TCHOTHIIOM U (PEHOTUTIOM, (DEHOTHUIIOM H (paKTOpaMu Cpeibl OOUTaAHUS;

YMEHUE BBISBIATh OTJIMYUTENbHBIE IPU3HAKH JKUBBIX CUCTEM, B TOM YHUCJE PACTEHUM, )KUBOTHBIX U
YeJI0BEeKa;

yMEHHE UCTI0JIb30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTMUECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY
JUISl I0Ka3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHME peliatb OWOJOTMYECKHEe 3a/layl, BBISABIATH NPUYMHHO-CICJICTBEHHBIC CBSI3U MEXKIY
UCCIIeTyeMbIMU OHMOJIOTHUYECKUMU TIPOIIECCAMU U SIBICHUSMH, JIeJIaTh BEIBOJBI U MMPOTHO3bI HA OCHOBAaHUU
MOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMIOJIHATH J1TA0OpaTOpHbIE W TMpaKkTUYEeCKHe padoThl, COOMIOAATh MpaBuia Mpu padboTe C
yueOHBIM U JTa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTATh TUTIOTE3bI, TPOBEPATHh UX DKCIEPUMEHTATBHBIMH CPEICTBAMH, (OPMYITUPYS IIEITh
MCCJIeI0BAHMS, AHAIM3UPOBATH MOJTYUYEHHBIE PE3yJIbTATHI U JIeNIaTh BHIBOIBI,

YMEHHE y4acTBOBATh B y4eOHO-MCCIIENOBATENHCKONH paboTe Mo OWOJIOTHUH, SKOJOTHU U MEAUIIMHE,
MPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MYOJIUYHO MPEICTABISTH MOTYYCHHBIE PE3yIbTAThI
Ha YYCHUYECKNX KOH(PEPEHIIHSIX;

yMEHHE OIIEHWBATh JTHYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAaHWW B 00JacTH OHWOJIOTHH M
MEAWIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAMPABICHHOE H3MEHEHUE TIeHOMa U
CO3/1aHHE€ TPAHCTEHHBIX OPTaHU3MOB);
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yYMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpoeCcCHOHAIBHON JEATEIHLHOCTH B 00IaCTH
OMONOTUM,  MEAWIIMHBI, OWOTEXHOJOTHH, BETEPUHAPHUH, CEIbCKOTO  XO35WCTBA,  IHUIICBOU
NPOMBIIIJICHHOCTH, YIIIyOJsTh IMO3HABATEIbHBI HMHTEPEC, HANpPaBJICHHBIH HAa OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH TPOodheccuu 1 MpoI0JKEHUE OMOIOTUYECKOTr0 00pa30BaHUs B OpraHU3aUsIX CPEIHErO
po(ecCHOHANBHOTO U BHICIIEr0 00pa3oBaHUsl.

[IpenmeTHbIe pe3yabTaThl 0OCBOCHUS yueOHOTO npeamera «buonorus» B 11 knacce NOIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHWA O MECT€ W pOJM OWOJOTMM B CHUCTEME ECTECTBEHHBIX HAyK, B
(bopMUPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTUHBI MHpA, B TIO3HAHUM 3aKOHOB MPHUPOJBI U
pEIIEHUN HKOJIOTUYECKUX MpOOJIeM 4YeIOBEYEeCTBa, a TaKXKEe B PEHICHHH BOIPOCOB PalMOHAIBLHOTO
IPUPOONIOIB30BAHUSA, U B (POPMHUPOBAHNY [IEHHOCTHOTO OTHOIICHUS K MIPUPOJIE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOeKHBIX yUEHBIX-OMO0JIOrOB B pa3BUTHE OMOJIOTHH;

YMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYACT ONpEesieHUsI U TOHUMaHNe
CYITHOCTH OCHOBOIIOJIAraloMIMX OMOJIOTUYECKUX TEPMUHOB M MOHATUN (BUJ, 3KOocHcTeMa, Ouocdepa),
Ouonornyeckue Teopuu (IBoonnonHas reopus Y. JlapBuHa, CHHTETHYECKAs! TEOPHS SBOIONNN ), YICHHS
(A. H. CeBeproBa — o myTsix 1 HampasieHusx sBomonuu, B.M. Bepuanckoro — o Ouocdepe), 3aKoHbI
(renernueckoro paBHoBecus [x. Xapau u B. BaiinOepra, 3apoapimeBoro cxojcrsa K. M. bapa), nmpasuia
(vunumyma FO. JIubuxa, sKoNIOrMuecKoil MUpaMubl SHEPrUM), TUHOTE3bl (runore3a «mupa PHK» V.
['unGepra);

YMEHHUE BIIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO MO3HAHUS, HCIIOJIB3YEMBIMH B OHMOJIOTHYECKUX
HCCJIETIOBAHMSIX JKUBBIX OOBEKTOB W JKOCHUCTEM (OINMCaHUE, U3MEpPEHHe, HAOMIOACHHE, SKCIIEPUMEHT),
crocob6aMu BBISIBJICHHS U OIICHKH aHTPOTIOTEHHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBICIATH CYIIECTBEHHBIC NPU3HAKH: BHUJIOB, OMOTEOIIEHO30B, SKOCHCTEM U OHochepsl,
CTaOMIIM3UPYIOILIET0, JBIXKYIIETO U Pa3pbIBAIOIIEIO €CTECTBEHHOrO O0TOOpa, auIoNaTpu4yeckoro u
CUMIATPUYECKOTO0 BUI000pA30BaHMUS, BIUSHUS ABIKYIIUX CHJI SBOJIOIMHM HAa TeHO(OH MOMYINSIHH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOMTaHUs, YepeIOBaHKsI HAIIPAaBIECHUI IBOJIOLINU, KPYTOBOPOTa
BEIIECTB M MTOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY NPOIECCaMH SBOJIIOLWH, JBUXKYIIUMH CHIAMH
AHTPONOTeHE3a, KOMIIOHEHTAMH Pa3IUYHbBIX YKOCHCTEM U MPHUCTIOCOOICHUSIMH K HUM OPTaHU3MOB;

YMEHHE BBISBIATH OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUIOB K cpefe
oOuTaHus, aOMOTHYECKMX W OMOTHYECKMX KOMIIOHEHTOB AKOCHUCTEM, B3aMMOCBS3€Hl OpPraHM3MOB B
cooOmiecTBax, aHTPOIIOTEHHBIX U3MEHEHHI B ’KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCTIOIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U CHMBOJIUKY
JUTSI IOKA3aTeNbCTBA POJICTBA OPTraHMU3MOB Pa3HBIX CUCTEMATHUECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB U
cpeapl OOMTAaHWs, €IWHCTBA YEIIOBEYECKUX pac, HEOOXOAUMOCTH COXPaHEHHS MHOTO00pasusi BUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHUS MIPUPOJIBI U YETIOBEYECTRA;

YMEHHME peliatb OWOJOTMYECKHEe 3a/layl, BBISABIATH NPUYMHHO-CICJICTBEHHBIC CBSI3U MEXKIY
HCCIIeTyeMbIMU OMOJOTMYECKUMU MTPOLIECCAaMH | SIBJICHUSMH, J€NIaTh BBIBOJIBI U MMPOTHO3BI HA OCHOBAHUH
MOJTYYCHHBIX Pe3yNIbTaTOB;

YMEHHE BBINOJIHSTH JIa0OpaTOpHbIE U NpaKTUYeckhue paboThl, COOMIOAATh MpaBuia Mpu padboTe C
y4eOHBIM U JJabOpaTOPHBIM 00OPYOBAHUEM;

YMEHHE BBIJBUTATH TUTIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAILHBIME CPEACTBAMHU, (POPMYITHPYS LT
UCCIIEIOBaHMS, aHAJTN3UPOBATh MTOJTyYSHHBIE Pe3yIbTAThI U IeTIaTh BEIBOIBI;

YMEHHE y4acTBOBAaTh B Y4€OHO-MCCIIEIOBATEIBCKON paboTe Mo OMOJIOTHH, SKOJOTUU M MEIHIINHE,
MPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MYOJIUYHO MPEICTABISTH MOTYYCHHBIE PE3yIbTAThI
Ha YIYCHHYECKUX KOH(PEPEHIUX;
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YMEHHE OIICHUBATh I'MIIOTE3bl U TEOPHUHU O MPOMCXOXKICHNH KU3HH, YeIOBEKA U YEIOBEUECKHUX Pac, O
NPUYMHAX, TOCIEICTBHIX U CIIOCO0axX MpeloTBpalleH s r100aIbHbIX U3MEHEHUH B Onocgepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymiell mpodeccHoHaNbHOM eI TeIbHOCTH B 00JIacTH
OMONIOTHH, SKOJIOTUH, HMPUPOJIONIONH30BAHMS, MEIUIMHBI, OMOTEXHOJIOTUH, MCHXOJIOTUH, BETCPHHAPHUH,
CEJILCKOT'0 X035ICTBA, MMUIIEBON TPOMBIIUIEHHOCTH, YIITyOJIATh IO3HABATEILHBINA HHTEPEC, HAIIPABJICHHBIH
HA OCO3HAHHBINA BBIOOP COOTBETCTBYIONICH Mpodeccuu U MPOJOHKEHHE OHOJIOTHYECKOro 00pa3oBaHMsl B
OpraHu3aIUsIX CPEAHET0 NPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHusl.
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TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 buonorus xak Hayka
2 JKuBble crucTeMbl M UX HU3y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKIMH KIETKH
6 OOMeH BellEeCTB U NpeBpallieHue S3HEPTUU
; HacneHCTBeH}fas{ uHpopMalus u 9 05
peanmu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue U pa3zBUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
W3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH NU3MEHUYNBOCTH 6 1
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKAsk OMOJIOTUS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
1 3apokJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTrHs — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTHS BUAOB U MOIYJISIAN 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5
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