


MOSCHUTEJIBHAS 3AITUCKA

[Iporpamma o yueGHOoMy nipenmety "buonorusa" (nanee - OMonorus) Ha ypoBHE CpPEeIHErO
obmiero oOpa3oBaHus pazpadborana Ha ocHOBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit @enepanuny, GI'OC COO, ®OIT COO u ®OOII COO,
Konnenmuu mnpenonaBanusi ydeOHOro mnpenvera «buomorus» W OCHOBHBIX IOJOKEHUMN
benepanbHON paboueil mporpaMMbl BOCITUTAHHUS.

VYuebnblii npenmer «buonorus» yriyonéunoro ypoBHs wm3ydenus (10-11 xmaccer)
SBIIETCS OJHUM W3 KOMIIOHEHTOB MpeaMeTHo obnactu «EcTecTBeHHO-HAy4YHBIE MPEIMETHI.
Cornacuo mnonoxenmsim PI'OC COO mnpoduinpHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriIyOI€HHOM YpPOBHE, SIBISIFOTCS criocobom auddepeHnnanun o0ydeHus Ha YpPOBHE CPEIHEro
obmiero oOpa3oBaHMs U MPU3BAHBI OOECIIEYUTH NMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHM,
CpeIHUM OOIINM, CpeAHUM MNpodeCcCHOHAIbHBIM U BBICIIMM OOpa3oBaHueM. B To e Bpems
KaX/IbI U3 3TUX YUEOHBIX MPEIMETOB JODKEH ObITh OPUEHTHPOBAH HA IPUOPUTETHOE PEIICHHE
00pa30BaTeNbHbIX, BOCIIUTATEIBHBIX U PAa3BUBAIOIIMX 3aJa4, CBSI3aHHBIX C MpodopHeHTanuen
o0yJaromuxcs W CTHMYJUPOBAHHEM HWHTEpeca K KOHKPETHOH 00JacTH HAyYHOTO 3HAHHMS,
CBSI3aHHOTO C OHMOJOTHEH, MEOUIIMHON, SKOJOTHEH, MCUXOJOTHel, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma o yuebnomy npenmety "buonorus" na€r mpencraBieHue o IENU U 3a/1a4ax
u3ydeHus: ydeOHoro mpeamera «buonorus» Ha yrioyOn€HHOM — YpOBHE, ONpeAesseT
o0si3aTenbHOE (MHBapUAHTHOE) MPEIMETHOE COJEpKAHUE, €r0 CTPYKTYPUPOBAHUE TI0 pa3jaenam
U TeMaM, paclpeeseHue Mo KiaccaM, PeKOMEHYeT MOCIeA0BaTeNbHOCTh U3yUEHUsl Y4EOHOT0
MaTepuaga ¢ Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Yy4eOHOIO
mporiecca, BO3pacTHRIX OCOOCHHOCTEH o0ydaromuxcsa. B mporpamMme mo OMOOTHH peaan30BaH
MPUHIMI TPEEMCTBEHHOCTH C HW3Y4YeHHEeM OWOJIOrMM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHusl, OJaromaps 4eMy MpOCMATPUBACTCS HANPABIEHHOCTh Ha TOCIEAYIOIIEE Pa3BUTHE
OMOJOTMYECKUX 3HAaHWUH, OPHUEHTHPOBAHHBIX Ha (OPMHpPOBAHME €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUECKOTO MBIIIICHHUS, MIPEICTABICHUA O 3I0pOBOM 00pa3e KH3HH, Ha
BOCIIUTaHHE OEpeKHOTO OTHOUICHHSI K OKpYXKarolleil mpupoaHoil cpene. B mporpamme mo
OMOJIOTUU TaKKe MOKa3aHbl BO3MOXHOCTH ydeOHoro mpeamera «buomorus» B peanuzanuu
tpeboBanuit ®I'OC COO k mIaHUPYEMBbIM JHUYHOCTHBIM, METANpPEIMETHBIM M IPEIMETHBIM
pesyibTataM oOydeHuss M B (OPMUPOBAHMHM OCHOBHBIX BHIOB Y4E€OHO-IIO3HABATEIHLHOM
JESTeNbHOCTH O0YYaloUIMXCs [0 OCBOCHHUIO COACpX aHUS OMOJIOTMYecKOro oOpazoBaHUs Ha
YpOBHE cpeHero o0mero o0pa3oBaHusl.

VYueOusbiii penmer «buonorus» Ha ypoBHE cpelHero oOuiero o0pa3oBaHUs 3aBepIIacT
Oouosiornueckoe 00pa3oBaHUE B IIKOJIE U OPUEHTHPOBAH HAa pacIIMpeHue U yriryOJeHne 3HaHUK
oOyyaromuxcsi O JKHBOW MPHUPOAE, OCHOBAaX MOJEKYISIPHOW U KIETOYHOW Ouonoruu,
SMOPHOIOTUN ¥ OMOJIOTMU PA3BUTHUS, TEHETUKHU, CEIEKIMH, OMOTEXHOJIOTHUH, YBOJIIOIHUOHHOTO
yUYEHUS U SKOJIOTUH.

N3zyuenue yuebnoro npeamera «buonorus» Ha yriayOJieHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYyYalolUXcs K TMOCIEIyIOIIeMy MOMy4eHUI0 OMOJIOTHYEecKOro oOpa3oBaHUs B
By3aX U OpPraHM3aIusix CpenHero npodeccruoHanbHOro oopazoBaHusi. OCHOBY €ro COAEpKaHUA
COCTaBJISIET CHUCTeMa OWOJIOTMYECKUX 3HAHUHM, TMOJYYEHHBIX HPHU HM3YyYECHUH OOYYaIOUTUMUCS
COOTBETCTBYIOIMX CHUCTEMAaTHYECKUX pa3JeIOB OHMOJOTMM Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kimaccax 3Tu 3HaHHS MOIYYarOT pa3BUTHE. Tak, paclIUpeHbl U yTiIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, rpubax, OAKTEpHsIX, OpraHu3Me YeJOBeKa,
OOIIMX 3aKOHOMEPHOCTSIX >KM3HH, JOMOJHHUTEIHHO BKIIIOUEHBI OHOJOTUYECKHE CBEICHUS
IIPUKIIATHOTO U MOMCKOBOI'O XapakTepa, KOTOPbIE MOXXHO HCIOJb30BaTh KaK OPUEHTHUPbI IS
nocneayrmero Beioopa npodeccuu. BozmokHa Takxke MHTErpanus OUONIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIMMH 3HAHUSMH, MOTYIYCHHBIMH O0YUJAIOIIMMUCS TIPU U3yYCHUU (HU3NKU, XUMHH,
reorpaduy U MaTEMaTUKH.



Crtpyktypa mporpamMMmbl 1o ydyeOHOMy mpenmMery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM W 3BOJIFOLIMOHHBIM MOAXOAbI K U3ydyeHHIo Ouosnoruu. CorjiiacHO MM, M3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHu3alluy,
HBOJIIOLMM OPraHUYECKOro MHUpa Ha 3emile, COXpaHeHHs OHOJIOIMYECKOro pa3HooOpa3us
wranetsl. B 10 kimacce W3y4yaroTCst OCHOBBI MOJIEKYJSIPHOM ¥ KJIETOYHOW OMOJIOTHH,
SMOPHOJIOTUU U OUOJIOTUM PA3BUTHSA, TEHETUKU U CENIEKLUU, OMOTEXHOJIOIMHU U CUHTETHYECKOM
OMOJIOTHH, aKTYaIM3HPYIOTCS 3HAHHUA OOYYaIOIUXCsS IO OOTaHWKE, 300JI0TWH, AHATOMHH,
(bU3M0JI0rNH YETIOBEKA.

VYuebublii mpeamer «buonorus» TpuU3BaH 00ECIEYUTH OCBOCHHE OOYUYAIOUIMMHUCS
OMOJIOTMYECKUX TEOpUM M 3aKOHOB, HJEH, NPUHLMIIOB M MpaBWJ, JIEKALMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpA, 3HAHUH O CTPOCHHUM, MHOrooOpazuu u
0COOEHHOCTSIX KJIETKHM, OpraHu3Ma, IMOMyJIALUU, OMOLIEHO3a, 3KOCHUCTEMBI, O BbIJIAIOLINXCS
HAy4YHBIX JOCTH)KEHUSAX, COBPEMEHHBIX HCCIIEOBAaHMUSIX B OMOJOIMM, NMPHUKIATHBIX ACIEKTax
Ouosiorndyeckux 3HaHWM. s pa3BUTHA U NOJAEp)KaHUS UHTepeca 0OydyaroUuMxcs K OMoiIorun
HapsAIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOTO MaTepraia B COACP)KaHUU MTPOTPaMMBI IO
OMOJIOTUH TIPEyCMOTPEHO 3HAKOMCTBO C HCTOPHUEH CTAHOBJIEHMS M PA3BUTHUS TOM WM MHOU
o0acTi OMOJIOTHH, BKJIQJOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PEIICHHE BAXKHEUIITHX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIeM.

Lenp uzyyenust yuebHoro npenmera «buonorus» Ha yriryOJI€HHOM ypOBHE — OBIIAJICHUE
00yJaroIUMHUCS 3HAaHUSMH O CTPYKTYpHO-(YHKIIMOHAJIBHONH OpraHMU3allld KHUBBIX CHCTEM
pasHoOro paHra U NpuoOpeTeHNue YMEHUI UCIIONIb30BaTh 3TH 3HAHUS B (POPMHPOBAHUU WHTEpECa
K onpeaenéHHol o0nacTi NpoQecCuoHaNbHOM eATeIbHOCTH, CBSI3aHHON ¢ OMOJIOrueH, win K
BBIOOpY y4EOHOTO 3aBe/IeHHs IS TPOJAOIDKEHHS OHMOIOTHIECKOT0 00pa30BaHMS.

JlocTuKeHue Lenu U3ydeHus yuyeOHoro npenMera «buosorus» Ha yriyOoaéHHOM ypOBHE
o0ecrieYnBaeTCs pelIeHuEM CIeTyIOIUX 3a/1a4:

OCBOGHHE OOYyYalOLIUMHCS CHCTEMbl OHOJIOTMYECKUX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHICIUAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TpaBHIIAX,
COCTaBISIIOIIMX COBPEMEHHYI0 €CTECTBEHHO-HAayyHYI0 KapTMHYy MHUpAa; O CTPOEHUH,
MHOT000pa3sui U OCOOCHHOCTSAX OMOJIOTHYECKUX CHUCTEM (KJIETKA, OPTaHW3M, MOMYJIALHUs, BUI,
OuoreoneHo3, O6uocdepa); O BBIJAIOIIMUXCS OTKPBITHAX M COBPEMEHHBIX HCCICIOBaHMUIX B
OunoJioruu;

O3HAKOMJIEHHE  OOy4aloUIMXCsi €  METOAAMU  IO3HAaHUS  KUBOH  NPUPOABIL:
MCCIIEIOBATENILCKUMH METOJaMH OHMOJIOTHYECKUX HAYK (MOJIEKYJISIPHOM M KIIETOYHON OMOJIOTHH,
SMOPHOJIOTUY U OUOJIOTUH PA3BUTHSA, TEHETUKU U CENEKLUU, OMOTEXHOJIOIMHU U CUHTETHYECKOM
OMOJIOTUH, TAJICOHTOJIOTHUH, JKOJOTHH); METOJAaMH  CaMOCTOATENBHOTO  IPOBEACHUS
OMOJIOTMYECKUX HCCIIEOBaHUI B saboparopun M B mpupozae (HaOioleHue, H3MepeHHe,
9KCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaJIcHUE OOYYaIOUIMMUCA YMEHUSIMH: CaMOCTOATENbHO HAaXOAWTh, AHAIM3UPOBATH U
UCIIOJIH30BATh OMOJIOTUYECKYIO MHPOPMALIMIO; TIOJIB30BATHCS OMOIOTUIECKON TEPMHHOJIOTHEH 1
CUMBOJIMKOM; yCTaHaBJIMBaThb CBA3b MEXAYy pa3BUTHEM OHOJOTMM M  COLMAJIbHO-
SKOHOMMYECKMMHU U SKOJOTMYECKMMM NpoOJieMaMU 4YEJIOBEYECTBA; OLIEHHWBATH I1OCIEICTBUS
CBOEH JEATEIbHOCTH IO OTHOIIEHUIO K OKpY’Karolled NpUpOIHONW cpene, COOCTBEHHOMY
3I0POBBI0 M 3J0POBBI0  OKPY)KAIOLIMX JFOAEH; OOOCHOBBIBATE W  COONIONATH MEpHI
npoGMWIaKTUKY MHPEKIMOHHBIX 3a00JIeBaHM, IpaBUia MMOBEIEHUS B IPUPOAE U OOeCIIeUeHUs
0€30MacHOCTH COOCTBEHHOMN JKU3HEACATEIEHOCTH B YPE3BBIYANHBIX CHTYalUsSX MPUPOAHOTO U
TEXHOTEHHOI'0 XapaKTepa; XapaKTepU30BaTh COBPEMEHHBbIE Hay4yHbIE OTKPBITUS B O0JIACTH
OunoJoruu;

pa3BUTHE y 00y4aIOIIMXCSl UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSAMU M COBPEMEHHBIMH HCCIIEJOBAHUSMHU B OMOJIOTHH,
pelaeMbIMi €10 MpoOIeMaMH, METOJI0JIOTHEeH OHOJOrMYeCKOro HCCIEOBaHUs, MPOBEICHUS



AKCIIEPUMEHTANbHBIX HCCIEAOBAHUM, pEIIeHUS OHOJOTMYECKHX 3aJad, MOJAEIUPOBAHUS
OMOJIOTMYeCKUX O0OBEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYAOIINUXCS IIEHHOCTHOTO OTHOIICHUS K KMBOU MPHUPOJAEC B IICJIOM U K
OTIENbHBIM €€ O0beKTaM U SIBICHUAM; (OPMUPOBAHUE HSKOJOTUYECKOW, TE€HETHYEeCKOH
IPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEACHHS B IMPHUPOIC; WHTETPAIlUU €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHre 00yJarOMUMUCT KOMIIETCHTHOCTH B PAIlMOHATILHOM IPUPOIOIOIH30BAHIH
(cobmromeHne TpaBU TIOBEACHUS B IPUPOJIE, OXpaHbl BHAOB, JKOCHCTEM, Ouocheps),
COXpaHEHUU COOCTBEHHOI'O 3JI0POBbSI U 3J0POBBS OKpYKAIOMUX JIoJeH (CoOMoneHus Mep
npodunaktuku  3aboneBaHuil, obOecrieyeHME  OE30MACHOCTH  JKU3HENEATEIbHOCTH B
YpEe3BBIYANHBIX CHUTYAIUSAX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE UCIIOIb30BaAHUS
OMOJOrMYeCKUX 3HAHUN ¥ YMEHUI B OBCETHEBHOM KU3HU;

CO3JIaHME YCIOBHM Ui OCO3HAHHOTO BBIOOpa OOYYAIONIMMHCS WHAMBHIYaTbHOMN
00pa30BaTeNbHON  TPAaeKTOPHH, CIOCOOCTBYIOIIEH mocheayromemMy npohecCHOHATLHOMY
CaMOONPE/ICIICHUIO, B COOTBCTCTBHHM C WHIUBUAYAIbHBIMH HHTEpECaMHU W TOTPEOHOCTIMU
pervona.

OOmiee 4mMcIO YacoB, OTBEACHHBIX HAa WM3y4YE€HHUE OWOJIOTUM Ha YIIIyOJCHHOM YPOBHE
cpenHero o6miero oopasoBaHus, cocrabisger 204 dvaca: B 10 kimacce — 102 4vaca (3 yaca B
Heneno), B 11 kmacce — 102 yaca (3 yaca B HEJeIN0).

Otbop opranuzaunvoHHBIX GOpPM, METOJOB M  CpeACTB oOOyueHus OHOJIOTHUH
OCYIIECTBIISICTCS C YIETOM CIEHU(BUKU €r0 COACp)KaHUs W HANPABICHHOCTH HA MPOJOJIKCHUE
OHMOJIOTMYECKOro 00pa30BaHUsA B OpPraHU3AIUSAX CPEIHEro MPo(ecCHOHAIBHOTO U BBICHIETO
o0Opa3oBaHMsL.

OO0s13aTeNbHBIM YCIIOBUEM MPU O0YyYEeHUH OMOJOTHMU Ha YIIIyOJIEHHOM ypPOBHE SIBIISETCS
MIPOBEJICHUE JIA0OPATOPHBIX M TPAKTHYECKUX pador. Takxke ydacThe OOyYarOmIMXCS B
BBITIOTHEHUH TMPOEKTHBIX W y4eOHO-UCCIEOBATEIbCKUX paboOT, TeMaTHKa KOTOPBIX
OTIpPENIeNIACTCSl yYUTEIeM Ha OCHOBE HMEIOIIMXCS MAaTepUATbHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOTHBIX YCIOBHIA.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMsS K pe3yiabTaTaM OCBOCHHUS OOy4aroIIUMUCS
poTrpaMM CpeaHero o0mero 00pa3oBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U MIPEIMETHEIE.

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS IPOrpaMMbl IO OMOJIOTHM BBIIEICHBI
CIIEIYIOIIME  COCTABJISIOUIME: OCO3HaHHE OOYy4YaloLIMMHUCS  POCCHUMCKOW  Ipa)XIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOONPEAEICHHUIO,
Hanuyue momusayuu K OOYy4eHHIO OHOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHHX
yOeKJIeHUH JTMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPATULUNA Pa3BUTUSA
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OO0YYAIOUIUXCS PYKOBOACTBOBATHCS B
CBOEH  JIEATEIbBHOCTU  IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, IMPUCYIIMMU  CHCTEME
OMOJIOTHYECKOT0  O0pa30BaHUS, HaAluyue NpPABOCO3HANUA  SKOJOTUUECKOH  KYJIBTYpBI,
cnocobHocmu cmagumy eI U CTPOUTH KU3HEHHbIE IIIaHBbI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUSI IPOTPAMMBI 110 OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIIUTATENbHON JESATEIbHOCTH B COOTBETCTBUU C TPAJAULUMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM, IPUHITHIMU B
o0IiecTBe MpaBWJIaMM U HOPMaMM MOBEJICHMSI U CIIOCOOCTBYIOT IMpolieccaM CaMOIIO3HAHMS,



CaMOBOCITUTaHUS M CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIIMU JTMYHOCTH, MATPUOTU3MA U
YBOKEHUSI K 3aKOHY M IMPABOMOPSAKY, YETOBEKY TpyJa M CTapilieMy MOKOJIEHUIO, B3aHMHOIO
YBaXXCHUA, 6epe>1<H0ro OTHOLICHUS K KYJIbTYPHOMY HacCJIC U0 n TpaguuusamM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit deneparuu, mpupoje U OKpyKaroliei cpese.

JInanocTHBIC PE3YIbTATBI OCBOCHUSA yT-I€6HOFO npeamera «bnonorusy OOJDKHBI OTpaKaThb
TOTOBHOCTh U CIOCOOHOCTH OOyYarolmxcs pPyKOBOACTBOBAThbCS C(hOPMHUPOBAHHOW BHYTpEHHEH
HO3HLIH€I>1 JIMYHOCTH, CUCTEMOH IOEHHOCTHBIX OpHGHTaHHﬁ, IMO3UTHUBHBIX BHYTPCHHHX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM [EHHOCTSM POCCHUHCKOTO  OOIIecTBa,
paciiipCHUEC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTHU B IPOLCCCC pe€ain3allii OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIBHOMN IE€ATEILHOCTH, B TOM YHCJIE B YACTH:

1)rpa:kaaHcKoro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TPAXKAAHCKONW TMO3ULMU OOydarollerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOTO O0IIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M OO0S3aHHOCTEW, yBaKCHHE 3aKOHAa U
IIPaBOIIOPAIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOMN JIEATEIHHOCTHU MPH CO3AaHUU YUEOHBIX MPOECKTOB,
pelicHUuN y‘~I€6HI)IX U II03HABAaTCJIbHBIX 3a/1a4, BBIIIOJTHCHUH OHMOJIOTHYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH  ONpPEAENSATh COOCTBEHHYIO TO3UIIMIO IO OTHOLICHUIO K SBIICHUSM
COBPEMEHHOM KHU3HH U OOBSICHATH €€;

YMEHHE YYHUTBHIBATh B CBOMX JICHCTBUSAX HEOOXOJUMOCTH  KOHCTPYKTHBHOIO
B33,HMOZ[€I>'ICTBH$[ JIIOI[Gﬁ C pa3HbIMU Y6€)KI[€HI/I$[MI/I, KYJIbTYPHBIMU HCHHOCTAMH U COLMAJIbHBIM
MIOJIO)KEHHUEM;

FOTOBHOCTbL K COTPYAHHMYCCTBY B IIPOHECCEC COBMCECTHOI'O BbIIIOJIHCHHA yT-I€6HBIX,
MO3HABATENIbHBIX M HCCIENOBATENbCKUX 3a/1ay, YBAXKUTEIBHOTO OTHOUICHHS K MHEHUIO
OIIITIOHEHTOB TP 00CYKJICHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOMN M BOJOHTEPCKOM e TENbHOCTH;

2) IaTPUOTHYECKOIr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCHUICKON TpaskJaHCKON MACHTUYHOCTH, NATPUOTH3MA, YBAKEHUS
K CBOEMY HApoAy, YyBCTBa OTBETCTBEHHOCTH nepex PoauHON, ropmocTy 3a CBOM Kpaid, CBOIO
Ponuny, cBO# SI3BIK U KyJIBTYpY, MPOILIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHHWE K IIPUPOJHOMY HACIEIUI0O W IIaMATHUKAM IIPUPOJBL,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYE;

CIIOCOOHOCTh OILIGHWBATh BKJIAQJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHE M pPa3BHTHE
OHMOJIOTUH, TOHUMaHUs 3HAYeHUsI OMOJIOTHUH B TTO3HAHUH 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKa
Y COBPEMEHHOT0 00IECTBa;

uaeitHass  yOeXIE€HHOCTb, TOTOBHOCTH K ciIykeHutro u  3ammre OrtedecTsa,
OTBETCTBEHHOCTH 32 €ro Cynb0Yy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUIICKOT0 HAPOa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CTIIOCOOHOCTH OILEHMBATH CUTYAIMIO M NMPHHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JINYHOTO BKJIAJla B IOCTPOEHUE YCTOMUNBOIO OyAyIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAMTENSM, CO3/aHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O NPHUHATHUA HGHHOCTef/'I CEMEHMHOM KM3HU B COOTBETCTBHUHU C TpaauuusiM HapoaO0B
Poccun;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHHUH;

MMOHMMAaHKUE SYMOLIMOHAIILHOTO BO3ACHCTBUS KUBOM MPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPAKEHHMIO B PAa3HbIX BHUAAX HCKYCCTBA, CTPEMIJICHUE MPOSIBIAThH
Ka4yecTBa TBOPUYECKOMN JTUYHOCTH;

5) ¢usuyeckoro BocnUTaHUs, (OPMHPOBAHHUA  KYJbTYPbI 310POBbS M
3MOIMOHAJIBHOIO 0JIATONOJIYYH S :

MMOHMMAHKE W pealIi3alrsl 3JI0pOBOTO U 0E30MacHOTO 00pasa KU3HU (310pOBOE MUTAHUE,
cOOJII0JICHHE TUTUEHUYECKUX MPABUJ U HOPM, COATAaHCHPOBAHHBIA PEXUM 3aHATUN U OT/IbIXA,
peryisipHass  u3uveckass aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U IICUXHUYECKOMY 3/10POBBIO;

MMOHMMAHHUE IICHHOCTH TMPaBWI WHIAMBHIYAILHOTO M KOJUICKTUBHOTO O€301acHOI0
MOBEJICHUS B CUTyalUsIX, YTPOXKAOIIKX 3J0POBbIO U )KU3HU JIIOJEH;

OCO3HAHUE TIOCIEJACTBUNA W HEMPUSATHS BPEAHBIX MPHUBBIUEK (YHMOTPEOJEHUS aIKOTOJS,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMSA:

TOTOBHOCTD K TPYAY, OCO3HAaHUE IIEHHOCTU MacTepCTBa, TPYya0Jto0ue;

TOTOBHOCTb K aKTUBHOMW JIEATEIIbHOCTU TEXHOJIOTUYECKON U COUUAIBHON HAITPaBJICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIIOIHATH TAKYIO AESITENbHOCTD;

WHTEpEC K pa3iudHbIM cdepaM MpodecCHOHATBLHOW NEATEIbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBIN BEIOOD Oynyiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHHIO W CaMOOOPA30BAHMIO HA MPOTSHKEHUU BCEH
YKU3HU;

7) 3KOJIOTM4€eCKOr0 BOCIIMTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBaHMUS,

MOBBILICHUE YPOBHS JKOJIOTUYECKOW KyIbTyphl: MPUOOpPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIIKOB Y OLIEHKH UX BO3MOKHBIX IMOCIEACTBHUM JJIsI OKPYKAOLIEH CPEJIbL;

OCO3HaHHUE TI00aTbHOI0 XapaKkTepa SKOJOTHIECKUX POoOieM U MyTel X peleHus;

CIIOCOOHOCTH HCITOJIB30BAaTh MPHOOpETAEMbIe TIPH U3YYCHUN OMOJIOTHH 3HAHUS U YMEHUS
MIPU pPEIICHUU MPOOJIeM, CBSA3aHHBIX C PalMOHAIBHBIM IPHPOIOIOIL30BaHHEM (COOJI0ICHHE
MpaBWJI TOBEACHUSA B NPUPOJE, HANPABICHHBIX HA COXPAHEHUE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HEMPUSITHE JACUCTBUMN, MPUHOCSIIIMX BpEI OKPYXKAIOIICH HPUPOIHOU cpere,
YMEHHE MPOTHO3UPOBATh HEOIArONPUSATHBIC IKOJIOTUYECKUE TMOCIEICTBUS MPEIIPUHUMAEMBIX
JNENUCTBUAN U NIPEAOTBPAILATh UX;

HaJu4yue pPa3BUTOrO SKOJOTMYECKOIO MBIIUICHUS, SKOJIOTMYECKON KYJIbTYPhl, OIbITA
NESTEIPHOCTH  DKOJIOTHYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBAaTHCA HMH B
[103HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIBHOM MPAKTHKE, TOTOBHOCTUM K Y4YacTHUIO B
MPAKTUYECKOU IESITEIBHOCTU IKOJIOTMYECKON HAIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM U OOIIECTBEHHON TMPaKTUKH, OCHOBAaHHOTO Ha JHUAlOre KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpILECHCTBOBAHUE  SI3BIKOBOM M YUTATEIbCKOW  KYJIBTYpbl  KaK  CpeacTBa
B3aUMOJICHCTBUS MEXKIY JIFOJIbMH U IIO3HAHUS MUPA;

MOHUMaHKUe creluuKd OMOJIOTHMHM KaKk HayKH, OCO3HaHUsA €€ poid B (OPMHUPOBAHUU
PalMOHAIILHOTO HAYYHOT'O MBIIUJICHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHpE Kak O €IMHCTBE IIPUPOJbI, YEJIOBEKa M OOINeCTBa, B IO3HAHWUU IPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOIIeM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOex)AEHHOCTh B 3HAUMMOCTH OMOJIOTMH JIJIsi COBPEMEHHOM IIUBUIM3AINK: O0eCIeueHus
HOBOT'O YPOBHSI Pa3BHTHS MEIHIIMHBI, CO3JaHHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHMA, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXO0J1a U3 II100aIbHBIX



HKOJIOTUYECKUX MPOo0IIeM U 00ecriedeHus Nepexoa K yCTOHYUBOMY Pa3BUTHIO, PALlUOHATIBHOMY
HCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HH;

3aWHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTMYECKUX 3HAHHUH B IENSAX MOBBIIICHUS OOIICH
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTHM, KaK COCTaBHOW 4YacTh (DyHKIMOHAIBHOM
rpPaMOTHOCTH 0Oydarouuxcs, GopMupyemMoi mpu u3y4eHnn OUOJIOTHH;

[IOHMMaHHE CYIIHOCTH METOJOB I03HAHMs, HCIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAHUS IS aHaluM3a W OOBSICHEHUS SIBICHHUU
OKpY’KalOIIero MUpPa U MPOUCXOJAIIMX B HEM M3MEHEHUH, yMeHue JenaTb 0OOCHOBaHHBIE
3aKJIIOYEHHST Ha OCHOBE Hay4HbIX (DAKTOB M MMEIOIIUXCS JaHHBIX C LEJIbI0 IOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS OIS PELICHUS
po6JIeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE LIEHHOCTU HAy4YHOM J1€ATENbHOCTH, TOTOBHOCTh OCYUIECTBIIATH IMPOEKTHYIO U
HCCIIEI0BATENLCKYIO IETeIbHOCTh MHMBHU1yaJIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M caMOOOpPa30BaHUIO, K
aKTUBHOMY IIOJIyY€HUIO HOBBIX 3HAaHUH MO OHOJOIMHM B COOTBETCTBUM C >KM3HEHHBIMU
NOTPeOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS YUEOHOTO mpeamera «buosoTHs» BKIIFOYAIOT:
3HaYMMble JUISI  (OPMHPOBAHUS MHUPOBO33PCHHUS  OOYYAIOMIMXCS  MEKIAMCHUIUIMHAPHBIC
(MEeXTIpeIMeTHBIC) OOIICHAYYHBIC TOHSITHS, OTPaXAIOIIME IEJIOCTHOCTh HAYYHOH KapTHHBI
MHUpa U CIEHU(PHUKY METOJOB MO3HAHUS, MCIOJIB3yEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO,
SHEprus, SBIICHUE, MPOIECC, CHCTeMa, HAYYHBIH (aKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TeopHus, UCCIIEIOBaHHE, HaOJIr0/ICHUE, U3MEpeHHue, IKCHEPUMEHT U
NpyTHe);yHUBEpCAIbHbIC  y4eOHBbIC  JelicTBUS  (IO3HABaTeIbHBIC, = KOMMYHHKATHUBHBIC,
peryisTUBHbIE), oOecrneuuBaromue (GopMuUpoBaHME (QYHKIHMOHATIBHON TPAMOTHOCTH H
COLIMATILHOW KOMIICTCHIIMM OOYYArOIIMXCS; CIIOCOOHOCTh OOyYaromuXcsi HCIOJIb30BaTh
OCBOCHHBIC MEXTUCIMIIMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHUBEPCAJbHBIC Y4YeOHBIC
JICHCTBUS B O3HABATEIBbHON U COLUAIBHON MPAKTHKE.

B pesynbrare u3ydeHuss OWOJIOTMM Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUS Y
oOyuatomerocss OyayT cGopMUpOBaHBI IMO3HABATEIbHBIC YHHBEpPCATbHBIC yU4eOHBIC JEHCTBUS,
KOMMYHUKATHBHBIC YHHBEpCAJIbHBIC YUeOHbBIE JCHCTBUS, PETYJISATUBHBIC YHHBEPCAIbHBIC
yaeOHBIC JCHCTBYS, COBMECTHAS IEATEITHHOCTb.

MertanpeaMeTHbIe pe3yiibTaThl OCBOCHHS MPOTPaMMBI CPEIHEro 00uiero oOpa3oBaHUs
JOJKHBI OTPaKaTh:

OgiaieHne YHUBEPCAJIBLHBIMH YY€OHBIMH MO3HABATEIbHBIMH eI CTBUSIMH:

1)0a30Bble JIOTHYeCKHUE JIeiicTBUS:

CaMOCTOSITENILHO (DOpPMYyITUPOBaTh M AaKTyaJIM3UPOBaTh MPOOJIEMYy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIOJIb30BaTh TPU OCBOCHHHM 3HAHWH NPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIN3a,
CHHTE3a, CpaBHEHUS, KiacCH(UKAIUH, OOOOIIEHHs), PACKPHIBATH CMBICT OHOJIOTHYECKHX
MOHATHUH (BBIIENATh UX XapaKTEPHbBIC MPU3HAKY, YCTAHABIMBATH CBSI3U C APYTUMH ITOHITHSMH ),

OTIPEACIATh IENIM ACSITEILHOCTH, 3aJaBas TMapaMeTPbl UM KPHUTEPUH KX JIOCTYDKCHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MTOCTABICHHBIMU IICIISIMHU,

MCIOJIb30BaTh OWOJIOTHYECKUE TOHSATUS IJIsi OOBSICHEHUsS (AKTOB M SBICHHH KHBOU
TIPUPO/IBI;



CTPOUTH JIOTHUECKUE PACCYXJCHUs (MHIAYKTHBHBIC, JCAYKTUBHBIC, IO aHAJIOTHH),
BBISIBIISATh 3aKOHOMEPHOCTH M TIPOTUBOPEYUS B PACCMATPUBACMBIX SIBICHHSIX, (HOPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHHS,

MPUMEHSTh CXEMHO-MOJICIIbHBIC CPEIICTBA ISl MPEICTABICHHs CYIICCTBEHHBIX CBSI3CH U
OTHOIICHUH B M3YYaeMbIX OMOJIOTMYECKHUX OOBEKTaX, a TAKXKE MPOTHBOPECUUH PAa3HOrO PoJa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

pa3pabarhiBaTh TUIAH PEIICHUsS MPOOJIEMBI ¢ YUETOM aHAIM3a HMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPCKTUBBI B JIEATEIHHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEISIM,
OLICHUBATh PUCKH MOCIICICTBUI NESATEIbHOCTH,

KOOPJIMHUPOBATh W BBHIMOJHATH PabOTy B YCIOBHAX PEATBHOTO, BHUPTYAJILHOTO H
KOMOMHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIILICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2)6a30BbIe HCCJIEA0BATEIbCKHE HeHCTBHS:

BJIQJICTh HABBIKAMU Y4€OHO-HCCIICIOBATEIILCKONW U MPOCKTHOU JESATCILHOCTH, HaBBIKAMU
paspelieHust mpoodJieM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TTOMCKY METOJIOB
pEIICHUS TPAKTUYECKHX 337124, IPUMEHEHHUIO PA3IMYHBIX METOOB ITO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBbIC BUJBI JEATCIBHOCTH IO IOJIyYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO0 U TPUMEHEHHUIO B yUCOHBIX CHUTYalHsIX, B TOM YHCIE MPHU
CO3JIaHMH Y4EOHBIX U COIIMATIBHBIX IPOCKTOB;

(dhopMHUPOBATh HAYYHBIH THIT MBIIIJICHUS, BIAJICTh HAYYHONH TEPMHUHOJIOTHEH, KITFOYCBBIMU
MOHATUSIMHU U METO/IAMHU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 33/J1a4d B O0Pa30BATEIBHOU NEATEIHHOCTH U
KU3HCHHBIX CUTYaIlUsX;

BBISBJISTh TPUYUHHO-CJICJICTBCHHBIC CBS3M W aKTyaJU3WpPOBATh 3a1ady, BBIABUTATH
THIIOTE3y €€ pEIICHUs, HAaXOJHWTh AapryMEHTHI IS JIOKA3aTebCTBA CBOMX YTBEPIKICHHIA,
3aJ1aBaTh apaMeTPhl U KPUTCPUH PEIICHHUS,

AHAJM3UPOBATh TIOJYYCHHBIE B XOJC PCEIICHUS 3aJa4d pPe3yJIbTaThl, KPUTHYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MECHECHUE B HOBBIX YCJIOBHUSX;

JlaBaTh OLICHKY HOBBIM CHTYAIIUsIM, OLIECHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATH IICJICHANIPABICHHBIA MOKWCK IMEPEHOCAa CPEACTB U CIOCOOOB JCWUCTBUS B
PO ECCHOHATILHYIO CPELY;

YMETh TEPEHOCHUTh 3HAHWS B I[IO3HABATEIBHYI0O W  NPAKTHYECKYIO  O00JacTH
KHU3HENIEATCITLHOCTH,

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC WJICH, IpeUlaraTb OPUTHHAIBHBIC IMOAXOJbI M PEIICHHS, CTABUTh
POOJIEMBI H 33J1a4H, JOITYCKAOIIUE AIbTCPHATHBHBIC PEIIICHHMSI.

3) paGora ¢ unopmaumeii:

OPUEHTUPOBATHCS B PAIMYHBIX MCTOYHHMKAX WHGOpMaNuu (TEKCTe y4eOHOTO MOocoOws,
HAYYHO-TIONYJISIPHOW JINTEpaType, OMOJIOTMIECKUX CIIOBapsIX M CIIPABOYHUKAX, KOMITBEOTEPHBIX
0a3ax naHHBIX, B VIHTEepHeTE), aHAIM3UPOBAThH WH(OOPMAIUIO PA3IUYHBIX BUAOB H (OpM
MPEJCTABICHHS, KPUTUYECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPECYHBOCTH;

(GhopMyJIMpPOBAaTh 3aMpPOCHl M MPUMEHSATH PA3UYHBIE METOABl NPH TOWCKE M OTOOpe
Ouosiornveckoit nHpopMaru, He0OX0IUMOM JIJISl BHITIOJTHEHUS YYeOHBIX 3a/1a4;

MIPUOOpPETaTh OMBIT HCIOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITCIILHO BBIOMPATh ONTHMAIBHYIO (OpPMYy TPEICTABICHHUS OHOJIOTHYCCKON
uHpopmaiuu (cxemsl, rpaduKH, JUarpaMmbl, TaOIHUIIbI, PUCYHKH U IPYToe);

WCIOJIb30BaTh HAYYHBIM S3BIK B KadeCTBE CpEACTBA NpH padoTe ¢ OHOJOTHYESCKOM
uHpOpMaIUEH: PUMEHITh XUMUYECKHE, (PU3NYCCKUE M MATEMAaTUYCCKUE 3HAKU M CHUMBOJIBI,



¢dbopmynbl, abOpeBUATYpy, HOMEHKJIATypy, HCIOJIb30BaTh M IPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJAJIETh HAaBBIKAMH pAaclO3HaBaHWA W 3amUThl  HHDOpManuu, HHGOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

1)o0menue:

OCYIIECTBIISATh KOMMYHUKAIIMU BO BCEX c(epax >KU3HM, aKTMBHO Y4aCTBOBAThH B JTHAJIOTE
WIM TUCKYCCUU IO CYIIECTBY OOCYXk/aeMOl TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYKJIEHUS OTHOCHUTENHHO BBIIOJIHEHUS TpeajaraeMoil 3aJa4yd, y4YUTHIBaTh HMHTEPEChl U
COIJIACOBAHHOCTH MO3ULUI JPYTrUX YYaCTHUKOB AMAJIOTra WIM AUCKYCCHH);

pacrio3HaBaTh HEBEpOaJIbHBIE CpPEACTBAa OOIICHHS, MMOHHUMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYyallui, yMETh CMATYaTh KOH(IUKTHI U
BECTH IEPETOBOPHI;

BJIAJIeTh PA3IUYHBIMU crocoOaMH OOIIEHUS M B3aUMOJEHCTBUSA, NOHUMAaTh HAMEPEHUs
APYTUX JIIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOLICHHE K COOECEAHUKY M B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEACTB.

2)coBMeCTHAs 1eSITEIbHOCTD:

NOHUMAaTh U HUCHOJb30BATh MIPEUMYILIECTBA KOMAHAHOW U MHAMBUIYaIbHON paboThl Ipu
peneHn OUOIOTHIECKOM TPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MMPUMEHEHHSI TPYITOBBIX
(dbopM B3aMMOAEHUCTBUS NPU peILICHUH y4eOHOH 3a/1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHH C Y4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)K/10T0 WIeHa KOJUIEKTHUBA;

NPUHUMATh 1€ COBMECTHOH JIeSTEIBHOCTH, OpPTaHHW30BBIBATH M KOOPJMHHPOBATH
JeUCTBUS MO €€ JOCTHXKEHMIO: COCTaBJATh IJIaH JNEHCTBUMN, pacnpeneisaTb poiu ¢ yu&ToM
MHEHHI YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboTHI;

OLIEHUBATh KAueCTBO CBOET0 BKJIA/Ia U KaKIOr0 yYaCTHMKA KOMaHbl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IPOEKTHI, OLIEHUBATh MJE€H C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKOW 3HAYNMOCTH;

OCYLIECTBIIAATh IO3UTUBHOE CTPAaTETMYECKOE IIOBEJACHHWE B PA3JIMYHBIX CHUTYyalMsX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHHE, OBITh HHUIIMATUBHBIM.

OBJajieHNe YHUBEPCAJIBHBIMY PeryIssTHBHBIMH el CTBUAMU:

1)camoopranusanus:

UCIOJb30BaTh OMOJOrMYECKHE 3HAHMS JUIsl BBIABICHHS NpoOJIeM M HMX peleHHs B
KU3HCHHBIX M y4EOHBIX CHUTYalHsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JI€BbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JCWCTBUSAX W TOCTYIKaxX IO OTHOIICHHUIO K JKUBOHM NPHUPOJIE, CBOEMY 370POBBIO U 3I0POBBIO
OKpY’KaloIINX;

CaMOCTOSITENIFHO OCYIIECTBIISTH TO3HABATENFHYIO JEATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBbIE 3aJadd B 00pa30oBaTEIbHOM JEATEIBHOCTH U
KU3HCHHBIX CUTYallUsX;

CaMOCTOSITEJIbHO COCTABIATH IUIaH PELIeHUs MPOOIEeMbl C YIETOM UMEIOILUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MIPEAIIOYTCHUII,

J1aBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacImmpsATh paMK{ Y4€OHOTO IpeMETa Ha OCHOBE JIMYHBIX MPEAOYTEHHIA;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;



CIOCOOCTBOBATh (POPMHUPOBAHUIO U IPOSIBICHUIO IIUPOKOH 3pYAULIMU B Pa3HbIX 00JacTAX
3HaHUI, NOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTeIbHbIN U KYJIbTYpHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLCHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaJIeTh HaBBIKAMU [TO3HABATENBHOMN pedieKCUN KaK OCO3HAHMs COBEpIIaeMbIX NeHCTBUI
Y MBICIIUTENIBHBIX TPOIIECCOB, UX PE3YIIHTATOB M OCHOBAHHIA, UCTIOIH30BATh MPUEMBI pedIeKCHH
U1l OLIEHKU CUTYyalluH, BBIOOPA BEPHOT'O peleHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELIEHUS [10 X CHIXKEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTHI JIPYTUX MIPH aHAJIU3€E PE3YJIbTATOB JESITEIbHOCTH;

3)npunsaTHe ceds M APYrux:

IPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IpYTHX IIPU aHAIMU3€E PE3yJIbTATOB AESITEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3UIUH JPYroro YelloBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ynabTaThl OCBOSHHsSI COICp)KaHUs ydyeOHOro mpeamera «buosorus» Ha
yray0IEHHOM yPOBHE OPUEHTHPOBAHBI HA 00ecTieueHrne TPOMHUILHOTO 00YICHHS 00YJIarOIIIXCS
Oouonorur. OHU BKIIOYAIOT: crneuuduueckue s OUONIOTUM HAy4yHbIe 3HAHUS, YMEHUS U
CIOCOOBI JICWCTBHUN 10 OCBOCHHIO, HHTEPIpPETAlMU ¥ MpeoOpa3oBaHUIO 3HAHUH, BHJIBI
JESATEIBHOCTH IO TIOJTYYCHHUIO HOBBIX 3HAHUW W WX NMPUMCHEHUIO B Pa3IMYHBIX YYCOHBIX, a
TAKIKC B PCAJIbHBIX ) XU3HCHHBIX CUTYyallUsIX. Hpe[[MeTHbIe PE3YIbTATHI MPCACTABJICHEBI 110 I'OJaM
U3YUYCHHUSL.

COJAEPKAHUE OBYYEHUA. 10 KJIIACC

CopepxaHue NpOrpamMMmbl, BBIICIEHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocygapcTBeHHOM uToroBoit arrecrauuu (I'MA).

Tema 1. Buosorust Kak HayKa

CoBpemenHass OMoNOTUsl — KOMILIEKCHas Hayka. KpaTkas uctopus pa3BUTHS OHOJIOTHU.
buonornyeckue Hayku W u3ydyaeMble MMM mpoOsiemMbl. DyHIaMeHTalbHbIC, NPUKIAIHBIE U
[IOMCKOBBIE HAYYHbIE UCCIIEJOBAHUSI B OMOJIOTHH.

3HayeHue Ouonorud B (POPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHbI
mupa. IIpodeccun, cBs3anHbie ¢ Owuosorueil. 3HaueHHWE OWOJOTMM B TMPAKTHYECKOU
JESATEIIBHOCTH YEJIOBEKA: MEUIIMHE, CENBCKOM XO351CTBE, IPOMBIIIIIEHHOCTH, OXPaHe IPUPOJIBI.

JdemMoHcTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. I'apseii, I'.
Meunnens, B. U. Bepnaackuii, M. II. IlaBnoB, M. . Meunuxos, H. 1. Basunos, H. B.
Tumodees-Pecosckuii, Jx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsI3b OMOJIOTHH C APYTUMH Haykamm», «CucTemMa OMOIIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl M X U3yUeHHE

JXKuBble cucteMsl Kak npeaMer u3ydeHus Ouonoruu. CBOWCTBA )KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOIO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTb, CJOXKHOCTb U YHOPSAJOYEHHOCTH
CTPYKTYpbl, OTKpBITOCTb, CAaMOOpPraHM3alUsi, CaMOBOCIPOM3BEIEHUE, Pa3APAXKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOoBHHM oOpraHu3aluu OKMBBIX CHCTEM: MOJIEKYJSPHBINA, KIETOYHBIA, TKaHEBBIi,
OpraHU3MEHHBIH, ITONYJIALIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN (OMOTeOeHOTHYECKHUH),



o6uocdepnsiil. [Ipormecchl, mpoucxoasuie B *KUBbIX cucTeMax. OCHOBHBIE MPHU3HAKU >KUBOTO.
XKuznp kak Gopma cymiecTBoBaHus MaTepuu. Hayku, uzydaromiye >KMBble CUCTEMbI Ha Pa3HBIX
YPOBHSX OpTraHU3alHH.

N3yuenne xuBbIX cucteM. MeToasl Ouonoruyeckoil Hayku. HaGmroneHue, usmepeHue,
SKCIEPUMEHT, CHUCTeMaTh3auus, MeTtaaHanu3. [loHsATHE O 3aBUCMMOM M HE3aBUCHUMOU
nepemeHHol. [lmanupoBanue skcnepumenta. [locranoBka u mnpoBepka runore3. Hynesas
runote3a. [lorsarue BeIOOpKHU U e€ nocToBepHOCTh. Pazdpoc B Ononornyeckux ganHbix. OueHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yibTaToB. [IpuuMHbI HCKaXEHUsI PE3yIbTAaTOB HKCIIEPUMEHTA.
[lonsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpamun

Tabmuipl U cxembl: «OCHOBHBIE MPU3HAKH JKU3HW», «DBHOIOTMYECKHE CHCTEMBI»,
«CBOMCTBA )XKUBOU MaTepumn», «Y pOBHH OPraHU3alUU KUBOU NpUpoab», «CTpOEHHE )KUBOTHOM
KieTkn», «TkaHu  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJOBEUYECKOI'O  OpraHU3May,
«buoreonenosy», «buocdepar, «MeTobl U3YIESHUS KUBOI IPUPOIBD).

Oo6opynoBanue: 1abopaTopHoe 000pya0BaHUE IJIs TPOBECHUS HAOIIOICHUH, H3MEPEHUH,
SKCIEPUMEHTOB.

IIpakTnueckas padoraNel «Vcnonp30BaHuE pa3IUYHBIX METOJOB MpPU H3YYEHUU
YKUBBIX CUCTEM.

Tema 3. buosorusi KieTku

Krnerka — cTpykTypHO-(pYHKIIMOHAIbHAS €AMHUIIA KUBOTO. VICTOPHS OTKPBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ulnetinen, P. Bupxos).
OCHOBHBIE MOJIO)KEHHS] COBPEMEHHOU KIIETOYHOU TEOPHH.

MeToapl MOJNEKYISPHOM U KIETOYHOM OHOJIOTMH: MHUKPOCKONMS, XpomaTtorpadus,
anekTpodopes, METOI MEYEeHbIX aroMoB, JuddepeHMaNIbHOE IeHTPUGYTHPOBAHUE,
KyJIbTUBUPOBAHHUE KIIETOK. M3yuenue (PuKCUpOBAHHLIX KAemoK. DIEKTPOHHAST MUKPOCKOIIHSL.
Koundghoxanvnaa muxpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabmuipl 1 cxeMbl: «CBETOBOH MHKPOCKOI», «NEKTPOHHBIM MHKpockon», «Mcropus
Pa3BUTHUS METO/I0B MUKPOCKOITI.

OO6opynoBaHue: CBETOBOMH MHKPOCKOI, MHUKPONpPENapaThl PAaCTUTENbHBIX, XKHUBOTHBIX H
OaKkTepuaIbHBIX KIETOK.

IpakTuyeckas padoraNe2 «3yueHne METOI0B KJIETOYHOU OMosIoruu (Xpomarorpadusi,
anekTpodopes, auddepenunanbHoe neHTpudyruponanue, [TLP)».

Tema 4. XumMuvecKkasi OpraHu3anus KIeTKH

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YIbTPaMHUKpOJIEMEHTHI. Boia u e€ poiub
KaK pacTBOPUTENs, pEareHTa, ydyacTUe B CTPYKTYPUPOBAHMM KIJIETKH, TEIJIOPETYJIALNH.
MuHnepasnbHbIe BellecTBa KIETKH, UX Ouoiorudeckasi posib. Posib KaTHOHOB U aHMOHOB B KIIETKE.

Opranuueckue BeulecTBa KieTKU. buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTypsl OenkoBoil momekynbl. IlepBuuHas cTpykTypa Oenika, MemTHIHAS
CBs3b. BTopuuHas, TpeTwuHas, 4eTBEpTUYHAsA CTPYKTypbl. Jlenarypamms. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkuu 06eakoB. [Ipuonui.

VYraeBoasl. MoHOcaxapuapl, AMCAXapUabl, OJMTOCaxapuiasl W moiucaxapuabl. OOmumi
IUIaH CTPOeHUS U (U3UKO-XMMHUYECKHE CBOWMCTBAa yrieBojaoB. buonorumueckue GyHKIUN
YTJIEBO/IOB.

Jlumuaer.  TmapodwmiabHO-ruapodoOHBIe  cBoiicTBa.  Kiaccudukanus — aumumos.
Tpurnuuepunst, Gochonumnuasl, BOCKH, ctepouisl. buomorndeckne Gynkum munuaos. O0mue
CBOMCTBa OMONOTHMUECKUX MeMOpaH — TEKy4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyTIPOHUIIAEMOCTb.



Hyxneunossie kuciorsl. JJHK n PHK. Crpoenne nyknenHoBbix kucior. Hykimeorunsl.
[Mpunnun xommiementapuoctu. IIpaBuno Yapradda. Crpykrypa JIHK — nBoiinas crupaib.
Mecronaxoxaenue u ononornyeckue pynkuuu JJHK. Buasr PHK. @ynkunn PHK B kietke.

Crpoenue monexkynsl AT®. Makpospruueckue cBsizu B Mosiekyiie AT®. buonornueckue
¢byakiuu  AT®. BoccTaHOBJICHHBIE TMEPEHOCYHMKH, WX (QYHKIUHM B KIETKe. /[[pyeue
HyKIeo3uompugocghamol (HT®).CexkBeHNpOBaHUE JHK. Memoowi 2eHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: Omoxumudeckue W OMOPU3NYECKUE HCCIEeIOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYpBl OHOMONEKyld. Moderuposanue cmpykmypvl u QyuKyui
buomonexyn u ux komniexcos. Komnvromepuwiii Ou3aiin U OpeaHudeckKull CuHmes OUOMONEKYI U
UX HENnPUPOOHBIX AHANO208.

JdeMoHcTpamun

[Hoptpetst: JI. [Tonunr, x. Yorcon, ®@. Kpuk, M. Yuikuuc, P. ®pankinun, @. Caurep, C.
[Ipy3unep.

Huarpammbl:  «Pacnipenenenue XMMHYECKHX 3JIEMEHTOB B HEXUBOW MPHUPOJIE»,
«Pacnpenenenrne XMMUYECKUX 3JIEMEHTOB B JKUBOU IPUPOJIEY.

Tabmuupr n cxembl: «llepuonnyeckas Tabauna XMMHUYECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJABI», «BemiectBa B cocTaBe oOpraHu3MoB», «CTpoeHHE MOJIEKYJIbl OenKay,
«CTpyKTyphl O€IKOBOH MOJEKYIbD», «CTpOeHHE MOJIEKYN YIIeBOJIOB», «CTpOEHHE MOJEKYI
nunuaoBy, «HykinenHoBble Kuciaots», «CtpoeHue Mosekyiisl ATO».

Oo6opynoBanue: XUMHUYECKas OCy1a M 000pyIOBaHHE.

JlabopaTopnasi paboTtaNel«O6HapysxeHrEe OETKOB C TTOMOIIbIO KAY€CTBEHHBIX PEAKIIHIl.

JlabopaTopnasi padora Ne2 «lccinenoBanue HYKICHMHOBBIX KHCIJIOT, BBIJICJIICHHBIX W3
KJIETOK Pa3JIMYHBbIX OPTaHU3MOBY.

Tema 5. CTpoenune u pyHKIMHU KJIETKH

Tunsl KJIeTOK: sykapuoTHdeckas U mpokapuotudeckas. CTpyKTypHO-(YHKIIMOHATIBHBIC
00pa3oBaHUS KJICTKH.

Crtpoenue mnpokapuoThdyeckoil kieTku. KietouHas crTeHka OakTepuil u  apXei.
OcoOeHHOCTH CTPOEHUS TeTepOTPOGHON M aBTOTPOGHON MPOKAPUOTUIECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OHOIIEHO3aX.

CrpoeHune 1 QpyHKIIMOHUPOBAaHUE dyKapuoThyeckoi kieTku. [lnasmaruueckas memOpaHa
(mnasmanemma). CTpyKkTypa mia3Matudeckoii wmemOpaHbl. TpaHCIOPT BEIIECTB uepe3
TUIa3MaTUYECKyI0 MeMOpaHy: maccuBHBIA (nud¢ysus, obnerdéHHas nuddy3us), aKTUBHBIA
(mepBUYHBIA W BTOPUYHBIM akTUBHBINA TpaHcnopT). [lomynmponunaemocts MeMOpanbl. Pabota
HATpUH-KaJIUEBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, paronuTos. Dx3ouuTo3. KiierouHnas cTeHka.
Crtpykrypa 1 GyHKIUU KJIETOYHON CTEHKU PAaCTeHH, IpruOOB.

Hurornazma. [urozons. llutockener. [IBwxenune nutoriazmbl. OpraHoujbl KISTKU.
OpnoMeMOpaHHbIE OPTaHOMABI KIETKU: sHAoIazMaTuueckas cetb (DIIC), anmapat [Nonbmaxwy,
JM30COMBI, UX CTpoeHHE W (QyHKUIMH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPTaHOMJIOB KIIETKH.
CrtpoeHue rpaHyIspHOTOpETHKYIyma. Mexanuzm Hanpaenrenus 6Genxos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOUHBIX MeMOpaH. [magkuii  (arpaHyssipHBIN)
sHAOIUTa3MaTHUecKuil petukynyMm. CekperopHas (pyHkuusa anmapata ['onbmxu. Moouguxayus
benxoe 6 annapame I onvoocu. Copmuposra benxkos 6 annapame I onvoocu. TpaHCIOPT BEIIECTB
B KiIeTKe. Bakyonu pacturensHbIX KieTok. Kiierounslii cok. Typrop.

[losryaBTOHOMHBIE OpraHOUAbl KJIETKU: MMTOXOHAPUHU, IUIACTUABL. [Ipoucxodcoenue
mumoxonopuu u niaacmuod. Cumouozenes (K.C. Mepeosickosckuti, JI. Mapeynuc). CtpoeHue u
GYyHKIMM MHTOXOHIPUH © TuTacTUA. IlepBHUYHBIC, BTOPUYHBIE W CIOXKHBIC TUIACTHIBI
(OTOCHUHTE3UPYIOLIUX JYKApPHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIIACTHI  BBICIIMX
pacTeHui.



HememOpanubie opranonas! kieTku CtpoeHre u QyHKIIMH HEMEMOpaHHBIX OPraHOUIOB
KJICTKH. Pu6ocomsr. IIpomesicymounvle Gunamenmol. MukpoduiaMeHTHI.
Axmunogvlemukpoghuramenmol. MbIIIIEUHBIE KICTKU. AKMUHOBbIE KOMNOHEHMbl HEMbIULEUHBIX
knemox. Mukporpyoouku. Krnerounsnii nieatp. CTpoeHue U IBUKEHHUE KTYTHUKOB U PECHUYEK.
Muxkpotpy6ouku uuromiasmsl. Lientpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnoie 6enxu.

Snpo. OGomnouka siipa, XpOMaTHH, KapHOIUIa3Ma, SIPBIIIKH, WX CTPOCHHE M (DYHKITUH.
Snepusiii 6enkoBbIM MaTpukc. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEp(azHOM
anpe. Jyxpomamun u cemepoxpomamut. belKu XpoMaTuHa — TMCTOHBL. Junamuxa sdepHou
0007104KU 8 MUMo3e. HoepHviti mpancnopm.

Knerounbie  BrmoueHus. CpaBHUTENbHAs ~ XapaKTEPUCTUKA  KJIETOK  DYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOM).

JdemMoHcTpanuu

[Hoprpetsr: K.C. Mepexkosckuit, JI. Maprymnuc.

Tabmuipl u cxembl: «CTpoeHHE 3YKAPUOTUYECKOM KieTKn», «CTpoeHue >KUBOTHOM
KIeTKn», «CTpoeHHe pacTUTEIbHOU KIeTKN», «CTpoeHne MUTOXOHIpUMNy, «Aapo», «CtpoeHue
MPOKAPHUOTHYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpPOMNpENapaTrbl pPacTUTENbHBIX, >XMBOTHBIX
KJIETOK, MUKPOTIPETIapaThl 0aKTePUAITBHBIX KJIETOK.

JlabopaTopHasi padoraNe3 «/3yueHne cTpOEHUS KIETOK PA3IUYHBIX OPTAHU3MOBY.

IIpakTnyeckas padoraNe3 «/3yueHue cBONCTB KJIETOYHOU MEMOpPaHbD».

JlabopaTtopHass paGoraNed «MccimenoBanue [uIasMoiiu3a U JIEIJIA3MOJM3a B
PaCTUTENBHBIX KIIETKAX.

IIpakTnueckas padoraNed «lI3ydyeHue JBUIKEHUS IUTOIJIA3MBl B PAaCTUTEIBHBIX
KIIETKaX».

Tema 6. O0MeH BellecTB U MPeBpallleHHe JHEPTUU B KJIETKe

AcCCUMMIISITIINS ¥ TUCCUMMIISIIIASL — JIBE€ CTOPOHBI MeTabonu3Ma. Turmbl oOMeHa BEHIeCTB:
aBTOTpOHBIA U  TreTepoTpodHbIi. YdacTue KHCIOpoAa B  OOMEHHBIX Mpoleccax.
DOHeprernyeckoe obecriedeHne KkieTku: mnpespameHue AT® B 0OMEHHBIX Hporeccax.
depMeHTAaTUBHBIA XapaKTep peakiuil KiIeToyHoro merabonusma. depMeHTHl, UX CTpPOEHUE,
cBolicTBa M MexaHu3M peivictBusi. Kodepmentsl. Orinmuus (epMEHTOB OT HEOPTaHMYECKHX
KaTtaau3aTopoB.  benku-akTuBaTopel M OCNKU-MHTUOUTOPHL.  3aBUCHMOCTh  CKOPOCTH
(epMEeHTATUBHBIX PEAKIHHA OT PA3IMYHBIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpPraHUYECKUX BellecTB B KieTke. DoTocuHTe3. AHOKCULeHHbIU U
oKkcuzenHvlli  pomocunmes y bakmepui. Ceemocobuparowjue nueMeHmvl U NUSMEHMbL
peaxyuonHoz2o yeumpa. Ponb xmoporuiactoB B mporecce dorocuHTe3a. CBeToBas U TEMHOBAs
dazel. @omoowvixanue, Cs., Cy. u CAM-munvr ¢hpomocunmesa. TIpoyKTUBHOCTh (DOTOCHHTE3A.
Brnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

XemocunTe3.  Pa3HooOpasume  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPH(PHIHUPYIOIIHE
OakTepuu, jxene300aKkTepuu, cepoOaKkTepru, BOAOPOIHbIC OaKkTepun. 3HaYCHHE XEMOCHHTE3A.

Anas’poOHbIe opranu3Mbl. Bumsr Oposkenus. [IpoayKTel OpOKEHHS M UX HCIIOJIb30BAaHHE
YeNoBEKOM. AHa’pOOHBIE MHKPOOPTraHU3MbI KaK OOBEKThl OMOTEXHOJOTMH W BO30YIUTENU
Ooe3Hex.

AspoOHBIE OpraHU3MBbl. DTambl 3HEPreTHYecKoro oOmeHa. [loaroToBUTENbHBIN STal.
I'mukonn3 — 6eCKUCIOPOAHOE PACHICTICHHE TIIOKO3BL.

buonoruueckoe okucieHue, WM KJIETOUYHOE JbIxaHue. Poiib MUTOXOHAPHUI B Mpolieccax
ouosornveckoro oxucieHus. Lluxmmyeckue peaxmuu. OxucnutensHoe (GochopuimpoBaHue.
Ouepeus membpannozo epaouenma npomonos. Cummes ATD: paboma npomonwnoti ATD-
cunmaszvl.  IlpemMyiiecTBa a’dpoOHOrOo TyTH OOMEHa BEHIECTB IEpel aHadpPOOHBIM.
D¢ PeKTUBHOCTD HIHEPTETHUECKOTO OOMEHA.



JdeMoHcTpamun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmumpr u cxembl: «PoTOCUHTE3Y», «IJHepreTudeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCUHTES.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYJOBaHHUE AJIsi IPUTOTOBIEHUS MOCTOSHHBIX
Y BPEMEHHBIX MUKPOTIPEIIapaToB.

JlabopaTopnasi paGoraNeS «/3yuyeHune KaTalUTUYECKOW aKTUBHOCTH (EPMEHTOB (HA
IIpUMEpPE aMUJIa3bl WK KaTanas3bl)y.

JlabopaTopnasi padoraNe6 «M3yueHue (HepMEHTATUBHOIO pAaCIICIUICHUS] MEePOKCUIA
BOJIOPOJIa B PACTUTENIbHBIX U )KUBOTHBIX KIETKaX).

JlabopaTopnasi paboraNe7 «CpaBHeHHE MPOILIEcCOB (POTOCHHTE3A K XEMOCHHTE3a».

JlabopaTopnas padoraNe8 «CpaBHEeHHE TPOLIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacieacrBennasi uH(popMaIusi U peaaiu3anus eé B KiIeTKe

Peakuuu marpuuHoro cusresa. [IpuHIMI KOMIIEMEHTAPHOCTH B pEaKLUUAX MaTPUYHOIO
cuHTe3a. Peanusanms HaciencTBeHHON wuHQpopmanuu. ['eHeTHMueckuid KOJ, €ro CBOWCTBA.
Tpanckpunuus — marpuusbslii cuaTe3 PHK. [IpuHIMne! TpaHCKpUNIUHU: KOMIUIEMEHTapPHOCTb,
AHTUIIAPAIIIEIBHOCTb, aCUMMETPUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckou
knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ 3tanbl. Yuactue TpancnoptHbeix PHK B OnocunTe3e Oenka. YcnoBus
ouocunresa Oenka. Koguposanue amuHokucaot. Pois pubocom B OnocuHTese Oernka.

Cogpemennvie npedcmasierus o cmpoenuu 2enos. OpraHuzanusi TeHOMa y IPOKapuoT U
SyKapuoT. Perymsius akTUBHOCTU TeHOB y mpokapuoT. ['mmore3a omepona (®. XKakoO, XK.
Mano). Monekynapuvie mexanusmvl 3Kcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius 0OMeHHbIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupycol — HekneTounblie (OpMBI KU3HU U 00JIUraTHbIe mapa3uThl. CTpoeHUE MPOCTHIX U
CIIOKHBIX BUPYCOB, PETPOBHUPYCOB, OaktepuodaroB. JKuswenwnviti yuki JHK-codepocawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpammuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupycubie 3aboneBanusi 4enoBeKka, JKUBOTHBIX, pactenuid. CIINJ, COVID-19,
COIIMANIbHBIC I MEIUIIMHCKUE TIPOOIIEMBI.

buoungopmamuxa: unmezpayus u ananuz donvuiux maccugos («bigdata») cmpykmyphuix
ouonocuueckux oOanuvix. Hanomexnonocuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@yHxyuu 6enxos. Cnocobvl docmasKu 1ekapcma.

JdemMoHcTpanuu

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

Tabmumer u  cxembl:  «buwocuHTe3 Oenkan, «l'eHeTmyeckudt Koay, «Bupyce,
«bakTepuodarm.

IIpakTnueckas padoraNeS «Co3nanue Mozieiau BUpycay.

Tema 8. /Ku3HeHHbIN MUK KJIETKH

Knerounsnii muki, ero mepuoasl u peryismus. Matepdasza m muto3. OcobeHHOCTH
MpoLIeccoB, mpoTekaromux B uHTepdase. [logroroBka kineTku k aenenuro. [IpecuHrernyeckuit
(MOCTMUTOTUYECKHUI), CUHTETUYECKUNH M IOCTCUHTETUYECKUH (IIPEMUTOTUYECKHUM) HEPUOJbI
uHTEp( a3k

Marpuunsii  cuares JHK —  pernnukanms. Ilpuanunsr  perumkanmun  JJHK:
KOMIUIEMEHTAPHOCTb,  I[TOJIYKOHCEPBATUBHBIM  CHUHTE3, AaHTUNAPAJUICIBHOCTh. MexaHusm
perummkanun - JIHK.  Xpomocomsl. Crtpoenue xpomocom. Tenomepbl U  TenoMepasa.
XpOMOCOMHBIN HA0Op KJIETKH — KapUOTHIL. J{MMJIOUTHBIA M TarsIONAHBI HaOOPBl XPOMOCOM.
I"'omosiornuneie XpoMocoMBl. [10710BbIE XPOMOCOMBI.



Jenenue kineTku — MuTo3. CTaauu MUTO3a M MPOUCXOIAIINE B HHUX MPOLECCHL. THIIBI
muTo3a. Kapruokunes u nutokunes. bruojgoruueckoe 3HaueHHE MUTO3a.

Perynsuust mMutoTHdeckoro uukia kieTkd. [Iporpammupyemasi kietodHasi THOeNb —
arornTo3.

Knerounoe simpo, XpoMocoMbl, pyHKIMOHATBHAATEHOMHKA. Mexanuzmbvl npoaugepayuu,

ouggepenyuposku,  cmapenus u  eubenu  kiemox.  «lugposas  knemxar  —
buoungopmamuyeckue mooenu HyHKYUOHUPOBAHUSL KIeMKU.
JdeMoHcTpamun

Tabmuubl U cxembl: «KWU3HEHHBIM UK KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Penmukanmsa JHK».

OO0opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpOIpenapaTsl: «MHTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlabopaTopnasi paboTaNe8 «/3yueHne XxpoMoCcOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi padoraNe9«Halmonenne MuTo3a B KJI€TKaX KOHUYMKA KOpelIKa Jyka (Ha
TOTOBBIX MHKpOIIperapaTax)y.

Tema 9. CTpoeHue 1 pyHKIIUM OPTraHU3MOB

buonornueckoe  pazHooOpasume  opraHu3moB.  OJHOKIETOYHBIC,  KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHHS U KHU3HEACITCILHOCTH OJTHOKJICTOYHBIX OpraHu3MOB. bakrepun,
apxeu, OJJHOKJIETOUHbIe TPUObI, OJHOKIIETOUHBIE BOJOPOCIH, Apyrue MpoTucThl. KononuanbHbie
OpraHU3MBl.

B3anMocBs3b yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMbI OPTraHOB.
Opranusm Kak eguHoe 1enoe. 'omeocras.

Txanu pactenmii. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas, MOKPOBHAs,
MIPOBOJISAINASL, OCHOBHAsI, MexaHndeckasi. OCOOCHHOCTH CTPOCHHUS, (YHKIIUH M PaCIIOJIOKEHUS
TKaHEW B OpraHax pacTeHHII.

TkaHu KUBOTHBIX M  Ye€JIOBEKAa. THUIBI KUBOTHBIX TKaHEW: dIUTEIUATbHAS,
COeMHUTENbHAsA, MblllleyHas, HepBHAast. OCOOCHHOCTU CTpOeHUSs, (QYHKIUN U PaCHOJIOKEHUS
TKaHEel B opraHax >KUBOTHBIX U YEJIOBEKa.

Opraunbl. BereraTuBHble U reéHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U 4yesioBeka. DyHKIIMM OPraHOB M CUCTEM OPTaHOB.

Omnopa Ttenma opranu3moB. Kapkac pacrenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX JKMBOTHBIX. Hapyxubli u BHyTpeHHUU ckeneT. CTpOCHHE | THIIBI
COEIMHEHUS KOCTEH.

JIBrokenue opraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OpPraHuW3MOB: aMEOOMIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTEHHMI: TPONU3MbI M HACTHH.
JIBM)KCHHE MHOTOKJIETOYHBIX JKMBOTHBIX U 4YEIIOBEKA: MbIIeyHas cucreMa. Pediekc.
CkerneTHbIE MBIIIIBI U UX paboTa.

[Tutranune opranusmos. [lornoienue Bombl, YIIAESKUCIOTO ra3a ¥ MUHEPAIbHBIX BEIIECTB
pacteHussMu. IluTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKJIETOYHOE MHILEBAPEHHUE.
[lutanre MO3BOHOYHBIX JKUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llurieBapuTebHbIe
xenesbl. [InieBaputenpHas cucreMa 4enoBekKa.

Jlpixanue opranu3MoB. J{prxanue pacrenuit. J[pixanue sxuBoTHBIX. Juddy3us razos uepes
noBepxHOCTh KieTKu. KoxkHoe apixanue. JlpixareiabHas MOBepXHOCTh. JKabepHoe u JI€royHoe
npixaHue. JlpiIxaHue IO3BOHOYHBIX YKHUBOTHBIX M 4YEJIOBEKa. DBOJIOIMOHHOE YCIOXHEHUE
CTPOEHHUsI JIETKMX II03BOHOYHBIX J>KUBOTHBIX. JlpIXxaTelbHass cucTeMa uejaoBeKa. MeXaHHu3M
BEHTHJIALIMY JIETKUX Y MITUIl U MJIEKONTUTAIOIMMX. Perymnsiuus npixanus. J{prxarenbHbie 00bEMBI.

TpancnopT BewleCTB y OpPraHu3MoB. TpaHCHOpPTHbIE cHCTeMBbl pacTeHui. TpaHcrnopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
[M0O3BOHOYHBIX UBOTHBIX M uenoBeka. Cepale, KpPOBEHOCHbIE cOCynbl U KpoBb. Kpyru



KpOBOOOpAIIEHUs.  ODBOJIOLMOHHBIE  YCJIOKHEHHSI  CTPOEHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e perynsauus.

Beinenenne y opraHusmMoB. Belienenue y pacreHuil. BeiaenieHue 'y KHUBOTHBIX.
CoxparutenbHble Bakyosqu. Opranbel BblgesneHus. @uibTpanus, cekpeuus u oOpaTHOe
BCacChIBaHME KaK MEXaHU3MbI pabOThI OpraHoB BblJeNIeHUs. CBSA3b MOJIOCTHU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIIBHON CHUCTEMaMHU. BblieneHue y MO3BOHOYHBIX JKMBOTHBIX M 4ejoBeka. lloukn.
Crpoenne u QpyHKIIMOHUpOBaHUE HePpoHa. OOpa3zoBaHNE MOYH y YETIOBEKA.

3ammra y OpraHM3MOB. 3allluTa y OJHOKJIETOYHBIX opraHu3moB. Cropsl OakTepuil u
LUCTHI MPOCTENIINX. 3alllUTa Y MHOTOKJIETOUYHbIX pacTeHuil. Kyrukyna. Cpesncrsa naccuBHO u
XUMHUYECKOH 3aUTEl. OUTOHIIMIEL.

3amuTa y MHOTOKJIETOUHBIX JKUBOTHBIX. [IOKpOBBI M UX NpPOM3BOAHBIE. 3alUTa
opranuzma oT Ooisie3Heill. VMmyHHas cucrema uyenoBeka. KileTOyHbIi M TrymMopaibHBIN
UMMYHUTET. BpoxnéHuelii ©  npuoOpeTéHHBIN  crenupuueckuii HMMMYyHHTET. Teopus
KIIOHaNIbHO-cenekTuBHOr0o uMmynurera (II. DOpmumx, @. M. bepuer, C. Tonerana).
BocnanurensHpie  OTBETH OpraHu3moB. Poip  BpOXAEHHOIO HMMMYHHUTETa B Pa3BUTHH
CHCTEMHBIX 3a00JI€BaHUM.

Pasgpaxxumocte M perymsauus y OpraHu3MoB. Pa3npaxumocTs y OJHOKIETOYHBIX
opranus3moB. Takcucel. PaznpaxuMocTs n peryisuus y pacreHuil. PocToBble BemiecTBa U MX
3Ha4YCHMUE.

HepBHas cucrema u peduiekTopHas peryisuus y X UBOTHbIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLUOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBl y KHUBOTHBIX. OTIenbl
TOJIOBHOTO MO3ra IO03BOHOYHBIX JKMBOTHBIX. Pediexc u peduekropnas nyra. besycioBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHas peryssuMs M 3HIOKPUHHAs CUCTEMA JXUBOTHBIX M uenoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI M HX TOPMOHBI. JlelicTBME TOPMOHOB. B3auMMOCBS3b HEPBHOW H
SHJIOKpUHHOM cucteM. ['unoranamo-runodusapHas cucrema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnoB.

Tabmuipl 1 cxembl: «OIHOKIETOYHBIE BOJOpPOCIN», «MHOIOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocrenmme», «Opranbl LBETKOBBIX pacTeHM», «CHCTEMBI OpraHoB
ITI03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMblx», «TkaHM pacTeHHi»,
«KopueBble cucrembl», «CtpoeHue crebis», «CTpoeHHE JUCTOBOM IUIACTHHKM», «TKaHU
KHUBOTHBIX», «Ckener uyenoBeka», «l[lumeBapurenbHas cucreMa», «KpoBeHOCHas cucremay,
«/IpixaTenbHasg  cucrema», «HepBHas cucrema», «Koxka», «MpbllieuyHas —CcUCTEMay,
«BoiaenurenbHas cucreMay, «OHAOKpUHHAs cucrteMay, «CTpoeHue MbIulby, «MMMyHUTETY,
«Kumeynononoctusie», «CxeMa NMUTaHUS pacTeHUN», «KpOBEHOCHBIE CUCTEMBI I103BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHue A0XkKAEBOro
yepBsi», «HepBHas cuctrema poid», «HepBHas cucrema msarymkn», «HepBHas cuctema
npecMbIKaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucreMa MIIEKOIUTAKOLIUX),
«HepsHas cucrema uenoBekay, «Pediuexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIIPENApaThl OJHOKJIETOYHBIX OPTaHU3MOB,
MUKpOIpenaparsl TKAHEH, pAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHX, KUBBIC
AK3EMILIAPbl KOMHATHBIX PACTEHUM, TepOapuu pacTeHU pa3HbIX OTJIEJIOB, BJIAXHbBIE IIPEMapaThl
KHMBOTHBIX, CKEJIEThI [I03BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHue sl JEMOHCTPAlMA ITOYBEHHOTO W  BO3JYIIHOTO NHUTAaHUS PACTEHHIA,
pacuierieHuss Kpaxmajga U OenkoB IoJ JeiicTBueM (epMEeHTOB, 000pynOBaHHE JUIS
JEMOHCTPALIMU OIBITOB 110 U3MEPEHUIO JKU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIEIM FOJIOBHOT'O MO3Ta Pa3jIN4HbIX KUBOTHBIX.

JlabopaTopnasi padoraNel( «/3yueHnue TkaHei pacTeHUI».

JlabopaTopnasi padoraNell «3yueHue TkaHel )KUBOTHBIX).



JlabopaTopHas padoraNel2 «/3yueHue opraHoB IIBETKOBOT'O PACTEHUSD.

Tema 10. Pa3MHOKeHMe U pa3BUTHE OPTaHNU3MOB

@opMBbI  pa3MHOXKEHHS OpPraHW3MOB: Oecrosoe (BKJIIoYash BETETATUBHOE) M IIOJIOBOE.
Buzpl 6ecrionoro pa3MHOXKEHUS: IOYKOBAaHUE, CIIOPYJIALUS, pparMeHTalus, KIOHUPOBaHHE.

[TonoBoe paszMHoxkeHue. llonoBble kieTku, unum ramerel. Meito3. Cranuum Mmeiiosa.
IloBenenne xpomocoM B Menose. Kpoccunrosep. buonorndeckuil cMpici MelH03a U IOJIOBOIO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpimieBoe  pasButue. I'ameroreHe3 y o kuBOTHBIX. [lonoBbIE  JKEIE3BI.
OOpa3oBaHue M pa3BUTHE TOJIOBBIX KiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmotoTBOpeHNe W SMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OILIOJOTBOPEHHUS:
HapyxHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHI — HAyKa O Pa3BUTHU
opraHu3MoB. Mopgoeenes — o0na u3 enasuvix npoodiem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghoceneza. Craguu sMOproreHe3a KUBOTHBIX (Ha IpUMepe JIrymku). pobdnenue.
Tunsl gpoGnenus. /Jemepmunuposannoe u neoepmunupogannoe opooaenue. bnacmyna, munovi
onacmyn. OCOOEHHOCTH JIPOOJICHUS MIIEKOMUTAIOIIUX. 3apObILIEBbIE JTUCTKU (TaCTPYJISILIMS).
3aknagka OpraHoB M TKaHEHd U3 3apOAbILIIEBBIX JIUCTKOB. B3auMmHOe BiMsSHHE dYacTel
pa3BUBaIOIIErocs 3apoAbliia (dMOpUOHANbHAS MHAYKUMS). 3akiajgka IJlaHa CTPOEHHUS
KMBOTHOTO KaK pe3yJbTal HEpPapXUYeCKUX B3aMMOJCHCTBMM reHoB. Bimsdnue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOIIEH CPEJIbI.

Poct u pasBurue >xuBoTHBIX. IlocTomOpuoHanbHbI mepuoa. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue c Meramopdo3oM y O€CIO3BOHOYHBIX M ITO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3Hau€HUE NPSIMOrO U HENPSAMOIO Pa3BUTHUSA, UX PACHPOCTPAHEHHUE B IIPUPOJE.
Tunsl pocra XUBOTHBIX. DakTOpbl pEryssiiMM poOCTa >KUBOTHBIX U uenoBeka. Cranuu
OCTAMOPHOHAJIBHOTO Pa3BUTUS Y JKUBOTHBIX M 4enoBeka. Ilepmonpl oHTOreHesa yenoBeka.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOLIECCHI.

PasmHoxeHne u pasButTHe pacteHuid. ['amerodpur u cnopodur. Meilo3 B KU3HEHHOM
nukie pacrenuid. OOpa3zoBaHue crmop B Tpolecce Meio3a. [ameroreHes y pacTCHHI.
OmnogoTBOpEHHE M Pa3BUTHE PACTUTENIBHBIX OPraHu3MoB. /[IBOMHOE OIUIOJOTBOPEHHE Y
IIBETKOBBIX pacTeHuit. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBl PeryJIsALUU OHTOT€HE3a Y PACTCHUM U KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuipl u cxeMmbl: «BereratuBHoe pasmMHokeHUE», « UMbl OECIIOIOr0 pa3sMHOXKEHUSY,
«Pa3smHOXeHHEe XnaMUAOMOHAnbDy, «Pa3mMHOXKeHue »5BrieHs», «Pa3MHOXKEHHME THAPBDY,
«Meiio3», «XpomocoMmbl», «l'amerorenes», «CTpoeHue SHIEKIETKH MW CIEPMaTO30Haay,
«OcHOBHBIE cTaguu OHTOreHesa», «lIpsmoe u Hempsmoe pasBurue», «Pa3BuTHe ManCKOro
Kykayn, «Pa3Butue capanum», «Pa3Burue nArymku», «/[BolHOE OIIONOTBOPEHUE Y HIBETKOBBIX
pacteHuit», «CTpoeHne CEeMSH OJHOIOJIBHBIX U JIBYAOJIBHBIX PAaCTEHUID, «KM3HEHHBIN LMK
MOPCKOM  KamycTb», <«JKH3HEHHBIM MUKI Mxa», <«OKU3HEHHBI UUKJI [arOpOTHHKAY,
«KU3HEHHBIN UKIT COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPETIapaThl SUIEKIETOK M CIIEPMAaTO30UI0B,
Mozenb «L{UKII pa3BUTHSA JIATYIIKWY.

JlabopaTopHasi padora Nel3«l3ydyeHue CTpOEHHUS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IIpakTnyeckas  padoraNe6  «BblsiBieHHME TNPU3HAKOB  CXOJACTBA  3apOJbIIIEH
[I03BOHOYHBIX )KUBOTHBIX).

JlabopaTopnas padoraNel4 «CtpoeHue opraHoB pa3MHOKEHHS BBICIIIUX PACTCHHIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB



HcTtopusi craHOBiIEHHUS M Pa3BUTHUSI TeHETHKU Kak Hayku. PabGotel I'. Menpens, I'. nme
Opuza, T. Moprana. Ponb oTeuecTBEeHHBIX Y4Y€HBIX B pa3BuTuuM reHetuku. Paborer H. K.
Konsuosa, H. 1. BaBunosa, A. H. benoszepckoro, I'. 1. Kapneuenxko, 10. A. ®uwnmumuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE TEHETUUECKHUE TIOHITHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJlJIeTbHbBIE
IeHbl, AJIbTEPHATHBHBIC IPU3HAKU, JOMUHAHTHBIA M PELECCUBHBIA IPU3HAK, TOMO3UIOTA,
TeTePO3UroTa, YHCTasl JUHUS, THOpUIbI, TeHOTUIr, (peHoturn. OCHOBHBIE METOJbl T'€HETHKU:
rUOPUI0TOTHUECKUMA, ITUTOJIOTHYECKH, MOJIEKYJISIPHO-TEHETHUECKU.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pusz, T. Mopran, H. K. Konsuos, H. M. BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodeer-PecoBckuii.

Tabmuis! U cxeMbl: «MeTOobl TeHETUKIY, «CXEMBbI CKpEIBAHUS.

JlabopaTopnas padoraNel5 «JIpo3oduiia kak 00BEKT reHEeTUUECKUX UCCIEIOBAHUIN.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. llepBeiii 3akoH MeHaenss — 3aKOH €AMHOOOpasus
ruOpuoB nepBoro nokoseHus. [IpaBuno nomuHupoBaHusi. Bropoii 3akoH Menaens — 3akoH
pacierieHus mpu3HakoB. [{uTomorndeckue 0CHOBBI MOHOTHOPHUTHOTO CKpeluBaHus. [ unoresa
YUCTOTHI TAMET.

Ananusupyromee  ckpemuBaHue.  IIpoMeKyTOUHBIM ~ XapakTep  HAcJIEOBAaHHI.
Pacuiennenue npu3HakoB Npy HEMIOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemmuBaHue. Tperuil 3akoH MeHzaens — 3aKkOH HE3aBHCHMOIO
HaCJIeIOBaHUs MpU3HaKOB. L[uTomornyeckre OCHOBBI AUTUOPUTHOTO CKPEIIIMBAHMSL.

Cuemiennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuemniieHHOe Hacae10BaHNE
I€HOB, HAPYIIEHHUE CLEIUICHUS MEX1y TeHaMH. XpOMOCOMHas TEOpUs HACIEACTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHM3M OIpEAENeHUsl Mojia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHblii M rereporaMeTHbli MoJ. ['eHeTnueckass CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CUETVIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucreMa. llneilorponuss — MHOXECTBEHHOE J[E€WCTBUE TEHA.
MHOK€ECTBEHHBI AJJIENU3M. B3auMoJelCcTBUE HEaJUICNbHBIX T'€HOB. KoMIJIEMEHTapHOCTD.
Onucra3z. [lonumepus.

['eHeTMYeCKUT KOHTPOJIb pa3BUTUSA PACTEHHUM, >KMBOTHBIX M YEJIOBEKAa, a TaKke
(U3MONOTHYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (GyHKIud. [‘eHernueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXAHM3MbI B3aUMOJICHCTBUS «XO3SIUH — TApa3suT» U «XO3SHH —
MUKpoOHuom». ['eHeTHUecKre acleKThl KOHTPOJISI M U3MEHEHUs HacJIeICTBEHHON nHpopMaIuu B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpamun

[Toprpetsr: I'. Mennens, T. Mopran.

Tabmuupl u cxembl: «IlepBbIii 1 BTOpol 3akoHbI Menpens», «Tpetnit 3akoH MeHaens»,
«AHanu3upyloliee ckpemuBanuey, «Hemnonnoe nomunupoBanuey, «ClieTICeHHOE HAacIeI0BaHUE
MPHU3HAKOB y Mpo3oduisl», «['enetuka nona», «Kapuorun uenoseka», «Kapuotun npo3oguisn,
«Kapuotun ntuupn», « MHOKECTBEHHBIN aJJIENN3MY», «B3anMo1eiICTBHE T€HOBY.

O6opynoBanue: MOJeNb i AEMOHCTPAllMU 3aKOHOB €IMHOO0Opa3usi THOPUIOB MEPBOTO
MOKOJICHUSI U PACIICIUICHUS NPU3HAKOB, MOJEIb JJISI AEMOHCTpPALlMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHUs IPU3HAKOB, MOJIENb ISl JEMOHCTPALIUY CLIETNICHHOTO HAClIeJOBaHUs PU3HAKOB,
CBETOBOI MUKPOCKOII, MUKponpenapar: «Jpo3zoduiay.

IIpakTnueckas padoraNe7 «3yueHue pe3yabTaTOB MOHOTHMOPHIHOTO CKPEIIMBAHUS Y
TPO30(PUITBDY.

IIpakTnueckas padoraNe8 «3yueHue pe3ynbTaTOB AUTUOPUIHOTO CKPEIIUBAHUS Y
TPO30(PUITBDY.

Tema 13. 3akoHOMEpPHOCTH U3MEHYMBOCTH



BzaumopeiictBue reHoruna u cpeasl npu GopmupoBaHuu (enotuna. M3MeHYnBOCTH
npu3HakoB. KadecTBEHHblE M  KOJMYECTBEHHbIE MpPHU3HAKU. BuIbl  M3MEHUHMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanonHass u3MeHYUBOCTb. Ponb cpeasl B popMupoBaHUU MOIUDUKAIIMOHHOM
n3MeHuuBocTH. Hopma peakuuu npusHaka. BapuannoHHbIH pax U BapuanuvoHHas kpusas (B.
Noranucen). CoiicTBa MOIU(DUKAIIIOHHON U3MEHUUBOCTH.

['eHoTunuueckass M3MEeHUYUBOCTb. (CBOMCTBA TE€HOTUIIMYECKOW W3MEHUYMBOCTHU. Buibl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallHOHHASI.

KoMOuHaTuBHAsI U3MEHYUBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
M3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTU B CO3JaHUH F€HETUYECKOTO pasHO0Opa3us
B IIpeJIeJIax OJHOI0 BUJA.

MytanuoHHass W3MEHUYMBOCTb. BuIbl MyTauuil: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHbIE M WHIYLUHUPOBAHHbIE MyTaluu. SnepHble M LUTOIUIA3MAaTHYECKUE MYTAalUU.
Comaruueckre U MoOJOBble MyTalnuH. [IpuynMHBl BOZHUKHOBEHMsSI MyTauui. MyTareHbl M HX
BJIUSIHUE HAa OpraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKHX
psanoB B HacieAacTBeHHOHW wu3MeHuumBoctd (H.M. BaBumoB). BHesaepHas HW3MEHYMBOCTH H
HAaCJIEACTBEHHOCTD.

Onucenemuxa u 5NUSEHOMUKA, PONb INULEHEMUYECKUX (DaKmopos 8 HACIed08aHuu u
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpamun

[Toprpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmumpel w1 cxembl: «Buasl u3MeHYHBOCTHY», «MoaudukaluoHHas H3MEHUYHUBOCTHY,
«KomOuHaTuBHAasE  WM3MEHUYMBOCTHY»,  «Meio3»,  «OmiogorBopeHue»,  «l'eHeTnueckue
3a00JieBaHUs YeNOBEeKa», «BuIpl MyTamminy.

OOopynoBanue: XHUBbIE W TepOapHBIC AK3EMIUIAPHl KOMHATHBIX PACTEHHH, PHCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTopnasi padoraNel6 «MccnemoBaHue 3aKOHOMEPHOCTEH MOIU(DHUKAITMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia U BapUALMOHHOM KPUBOID.

IpakTuyeckas padoraNe9 «Myraruu y 1po30Quiis! (Ha TOTOBBIX MUKpPOIIpEnapaTax)y.

Tema 14. I'eneTuka 4esnoBeka

Kapuorun uyenoseka. MexayHaponHas mIporpaMma HCCIEIOBAaHHMS T€HOMa 4YeJIOBEKa.
MeToapl U3yueHUs] TeHETUKHU YeJIOBEKa: TeHEeaJornYecKuii, OJTU3HEOBBIN, [IMTOTEHETHUYECKUIA,
MOMYJISIIUOHHO-CTaTUCTUUECKUM, MOJIEKYJISIpHO-reHeTndeckuil. COBpeMEHHOE OIpe/eNeHne
TFE€HOTHIIA: OJTHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM uncie ¢ nomouibto ITIP-
ananu3a. HacnencrBennsle 3a0oneBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 00JIE3HHU YEIOBEKa.
bone3nun ¢ HacieaCTBEHHOW MNPEApaCIOIOKEHHOCThIO. 3HAYE€HWE MEIULMUHCKOM TeHETUKU B
MIPEIOTBPALLECHUN U JIEYEHUH TE€HETHMYECKUX 3a00JieBaHUM 4enoBeKa. MeIuKOo-TeHETHYEeCKOoe
KOHCYJIbTUpOBaHUE. CTBOJNIOBBIE KIIETKU. [IOHATHE «T€HETHUECKOro Tpy3a». ITUUECKUE aCIIEKThI
UCCIIEI0OBaHUH B 00JIaCTH peAaKTUPOBAaHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOpbl MOBBIIIEHHONW YYBCTBUTEIHLHOCTH YellOBEKa K (U3MUYECKOMY U
XUMHUYECKOMY 3arpsi3HEHMIO OKpY’Karoulen cpenbl. ['eHeTndeckas IpeapacroaokKeHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmumsr u cxemsl: «Kapuotun uenoBeka», «MeToAbl U3yUeHHUs T€HETHKH UYeJIOBEKay,
«['eneTnueckue 3a00€BaHUS YETOBEKAY.

IpakTuyeckas padora NelQ«CocTtaBneHue u aHaIU3 POJOCIOBHONY.

Tema 15. Cenexkuusi oprann3mMosn

JlomecTukauust U cenekuus. 3apoXKICHUE CEIeKUMU U jaoMectukanuu. Yuenue H. W.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpasus KyJIbTypHbIX pacTeHuil. Ponb cenexunu
B CO3JaHMM COPTOB pACTEHMH M Nopoa KuUBOTHbIX. CopT, mnopoja, WITaMM. 3aKOH



TOMOJIOTMYECKUX PSAZOB B HacieAcTBeHHOM n3meHunsocty H. M. BaBuiosa, ero 3snauenue ais
CEJIEKLIMOHHON PabOTHI.

Metoap! ceneKIMoHHON paboThl. ICKycCTBEHHBIN 0TOOP: MAacCOBBIA M MHAWBUIYAIbHBIMH.
Otanbl KOMOMHALMOHHOM cenekuuu. Mcnpltanue npousBoauteneil mo nmoroMmctBy. OtGop 1o
TCHOTHITY C TIOMOIIBIO OLIEHKH ()eHOTHITa TOTOMCTBA M OTOOP 110 T€HOTHITY C MMOMOIIBIO aHAJIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJNEKIMOHHOW paboThl. PajauanuoHHBIA H
XMMHUYECKMH MyTareHe3 Kak HCTOYHHMK MyTalMH Yy KyJIbTYPHBIX ()OpM OpPraHU3MOB.
Vcnonp3oBaHne TEHOMHOTO PEIaKTHPOBAHUS M MeToJoB pekomMOmHaHTHBRIX JHK s
IIOJIyYEHHUS UCXOAHOIO MaTepuaa JUisl CEJIeKLUU.

[Tonyyenne monumionnoB. BHyTpuBHIoBas rulOpunuzanus. bau3kopoacTBeHHOE
CKpelIMBaHue, Wi HHOpuauHT. HepoacTBeHHOE CKpelBaHue, Uik ayTOpuauHr. I'erepo3uc u
ero mnpuuuHbl. lcnonp3oBanue rereposuca B cenekuuu. OrtnanéHHas rubpuauzanys.
IIpeononenne Oecruioauss MEXBHUIOBBIX THOpUAOB. JIOCTMXKEHHUS CeNEeKUMHM PpacTeHUd Hu
KUBOTHBIX. «3€1EHAS PeBOIOYULY.

CoxpaHeHHE M M3yYEHUE T'C€HETUYECKUX PECYpCOB KYJIBTYPHBIX PAaCTEHUH M UX IHUKHX
poauueii 1 Co3aHus HOBBIX COPTOB M THOPHIIOB CEIIBCKOXO03SIMICTBEHHBIX KYIBTYp. M3yueHue,
coxpanenue u ynpaeiexue eHemu4ecKuMu pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMbICIO8bIX
JHICUBOMHBIX 6 YEJIAX YIVUUEHU CYWeCmEYIoOWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcie ¢ NpUMeHeHueM COBPEMEHHBIX MeMOO08 HAYUHbIX UCCTIe008aHULL, NepPedosblx Uoell U
nepcneKmu6HbIX MexHON02UIL.

JdeMoHcTpamun

IToprpersr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuuer u cxembl: «L{eHTPBI TPOUCXOXKAECHUS U MHOT000pa3Hsl KyJIbTYPHBIX pacTeHUI,
«3aKOH TOMOJIOTUYECKUX PANOB B HACIEACTBEHHON W3MEHYMBOCTH», «METOIBI CEJIEKLUW»,
«Otnanéunas rubpuanzanus», «MyrareHes».

JlabopaTopHasi pabotaNel7 «/3ydyeHne cOpPTOB KYJIbTYpPHBIX PpACTEHUW U TMOPOJ]
JIOMAITHUX KUBOTHBIX».

JlabopaTopHas padoraNel8 «/3yueHne METOJ0B CEJIEKIIUU PACTEHUI.

IIpakTnyeckas padoraNell «IIpuBuBKka pacTeHuin».

Jdkckypeust «OCHOBHBIE METO/bI U JIOCTUIKEHHUS CEJEKIMH PACTCHUH M KUBOTHBIX (Ha
CENIEKIIMOHHYIO0 CTaHIMIO, TUIEMEHHYIO ()epMy, COPTOMCIBITATENIbHBIA y4acTOK, B TEIUTMYHOE
X034HCTBO, B JJAOOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. buoTrexHo/10rusi 1 CHHTeTHYecKasi OMOJIOTHA

OOBexThl, UCHONb3yeMble B OHUOTEXHOJIOTMH, — KIJIETOYHbIE M TKAHEBBIC KYJIbTYpHI,
MHUKPOOPTaHU3MBl, HMX XapaKTepHCTUKA. TpaaullioHHAas OHMOTEXHOJOTHS: XJeOomeueHue,
MIOJIy4eHHE KUCIOMOJIOUHBIX MPOJYKTOB, BUHOAenue. Mukpobuonornueckuit cunte3. OObeKThI
MHUKPOOHOIOTUYECKUX TeXHOIOTUi. [Ipon3BoacTBO Oenka, aMHHOKUCIIOT U BUTAMUHOB.

Cozpanue TEXHOJOTMH W MHCTPYMEHTOB  LIEJICHAIIPAaBICHHOIO  W3MEHEHUs U
KOHCTPYMPOBAHMS TEHOMOB C LIEJIBIO NIOJIyYEHHUS! OPTaHU3MOB U UX KOMIIOHEHTOB, COJEpKAIINX
HE BCTpEYaroluecs B pUpoie ONOCUHTETUYECKHE TYTH.

Kierounas mHkeHepus. Meroasl KyJabTypbl KJIETOK M TKAHEW PACTEHMM U KUBOTHBIX.
Kpunobanku. Comaruueckass rubpuausanus U comMaTudeckuil smOpuorenes. lcmonb3oBaHue
raluionJI0OB B CENEKUMM PAcTeHUM. [lonyuenue MOHOKIOHANbHbIX anmumen. Hlcnonvzoeanue
MOHOKIOHANbHBIX U NOAUKIOHATbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHUE.
PekoHcTpyKLMs AHLIEKIIETOK U KIOHUPOBAaHUE )KUBOTHBIX. METO/ TpaHCIIAaHTALUU JI€p KIETOK.
Texnonocuu  0300poGreHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHAILHOZO — PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.



XpoMocoMHasi U reHHasi UHKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHPOBAHUE
pekomOuHanTHBIX JIHK. Co3zdanue mpamnceennvix opeanuzmos. JIOCTHIKEHHUS W MEPCIIEKTHBBI
XpOMOCOMHOW M TE€HHOM WHXEHEpUU. OKOJOTMYECKUE U OSTUYECKUE MpOoOJIeMbl TI'€HHOU
WHKEHEPUHU.

Menunuackue ouorexuosoruu. [loctreHomHuas nudposas meaunuaa. [TL[P-auarnoctuka.
MeTabonoMHBINM aHaNM3, TEHOLIGHTPUUECKUN aHalW3 MpOTeoMa 4YeloBeKa [UIsl OIEHKHU
COCTOSIHMSI €ro 3JI0pOBbs. Vcronb3oBaHHE CTBOJIOBBIX KJIETOK. TaprerHas tepanus paka. 3D-
OvouHXKEeHepusi A pa3paboTKu  (PyHIAMEHTAIbHBIX OCHOB MEIUIMUHCKUX TEXHOIOTHUH,
CO3/1aHHS KOMIUIEKCHBIX TKaHEHl COYeTaHMEM TEXHOJIOTMH TpPEXMEPHOro OHONPUHTUHIA U
ckaddonaunra s penieHus 3a/1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CozaHne BEKTOPHBIX BaKIMH C LEIbl0 oOecredeHuss KOMOMHUPOBAHHOM 3aIlMUTHI OT
Bo30yauteneir OPBU, ycTaHOBieHHE MOJIEKYJIAPHBIX MeXaHU3MOB (yHKuuoHupoBanus PHK-
COZIep KAINX BUPYCOB, BHI3BIBAIOIINX 0COOO0 OIMAcHbIE 32a00JIeBaHMsI YeJIOBEKA U )KUBOTHBIX.

JdeMoHcTpamun

Tabmupr u  cxembl: «/cnonb3oBaHME MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
MIPOU3BOACTBEY, «KileTouHas nHxeHepus», «I 'eHHass HHXXEHEPUsD.

JladopaTopnasi pa6otalNel9 «M3ydueHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padoraNel2 «IlomydyeHre MOJTOYHOKHCIIBIX TPOLYKTOBY.

IKcKypens «bHOTEeXHOIOrUs — BaXKHEHIIask IPOU3BOJUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUECKOE MPOU3BOJICTBO)».

IHNPEAMETHBIE PE3YJIbTATbBI

IIpenmerHbie pe3yJbTaThl 0cBOeHHMsI yueOHoro mpeamera «buonorus» B 10 kKnacce
JOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(hOpMUPOBAaHHH €CTECTBCHHO-HAYYHOH KApTUHBI MHUpPA, B IO3HAHWW 3aKOHOB MPHPOIBI U
pelieHnd MpoOJeM PalUuOHAIBHOTO MPHUPOJIONOIL30BAaHUS, O BKJIAJA€ POCCHUMCKUX H
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHU;

BJIQJICHUE CHCTEMOU OHMOJOTMYECKHX 3HAHHI, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE
OMOJIOTUYECKAE TEPMUHBI W TOHATHSA (KHM3Hb, KIIETKA, OpPraHU3M, METabOIM3M, TOMEOCTas,
CaMOpETyJISIIHS, CAMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, HN3MEHYMBOCTh, POCT U Pa3BUTHE),
omonornueckue Teopuu (kimerouHas teopus T. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHas Teopusi HaciencTBeHHocTn T. Moprana), yuenus (H. U. BaBunoBa — o nenTpax
MHOT000pa3us U MPOUCXOKICHHUS KYJIbTYPHBIX PacTeHUH), 3aKOHBI (€MUHOOOpa3Hsi TOTOMKOB
MIEPBOT0 MOKOJICHHUS], PACILIEIJICHUs, YUCTOThHI TaMET, He3aBUCUMOTr0 HacienoBanus [.Mennens,
TOMOJIOTMYECKUX PSIOB B HacieIcTBeHHOM u3MeHunBoctu H. V. BaBuiosa), npuHIUIBI
(KOMIIJIEMEHTapPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJIaMU HAay4YHOTO MO3HAHUS, HCIOJIb3yEMbIX B OMOJOTHMYECKUX
UCCIIEIOBAaHUSX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHUE BBIACIATH CYLICCTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HcCIlie OakTepHii, rpuOoB, pacTeHuH,
JKUBOTHBIX M YEJIOBEKA, CTPOCHUS OPIaHOB U CUCTEM OPraHOB PACTEHMM, ’KUBOTHBIX, YEIOBEKA,
MIPOLIECCOB  JKM3HEAEATEIBHOCTH, MPOTEKAOIIMX B OpraHU3Max pacTEHUM, KUBOTHBIX U
YeJI0BeKa, OMOJIOTHYECKHIX IPOIECCOB: 0OMEHa BEHIECTB (METab0IM3M), IPEBPAILLICHHS SHEPTHH,
Opo’keHHus, aBTOTPOPHOrO U TeTepoTPO(PHOro TUMOB MHUTAHUSA, (DOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEH03a, raMeToreHe3a, YMOPHOTreHe3a, OCTIMOPUOHATILHOTOPA3BUTHS, PA3MHOKCHHS,
WHIUBUAYAIbHOTO Pa3BUTHUSA OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, Te€TEpO3HcCa,
HCKYCCTBEHHOI'0 0TOOpa;



YMEHHE YCTaHABJIMBATh B3aMMOCBSI3U MEXKIy OPraHOMIAMH KJIETKH M HX (DYHKIUSIMH,
CTPOCHHUEM KJIETOK Pa3HBIX TKaHEH U X (PYHKIUAMHU, MEXKIy OPraHaMH U CUCTEMaMU OPT'aHOB Y
pacTeHUH, JXMBOTHBIX M 4YeJIOBEKa M WX (DYHKIMAMH, MEKIY CHCTEMaMH OpPraHOB M UX
GYHKIMAMU, MEXKIY 3TanamMu oOMEHa BEIIECTB, dTallaMU KIETOYHOTO LUKJIA W YKHU3HCHHBIX
[UKJIOB OPraHU3MOB, JTallaMd SMOPHUOHAIBHOTO PAa3BUTHSA, TEHOTHIIOM U (DEHOTHUIIOM,
(heHOTUTIOM U (haKTOpaMu CpeJlbl OOUTaHUS,

YMEHHE BBISBISITH OTIMYUTEIbHBIC MPU3HAKUA KXHUBBIX CHCTEM, B TOM YHWCIIE PACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCTOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOIOTHIO U
CHMBOJIMKY JIJISl IOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHE pemaTh OMOJOTMYECKHE 3aJaud, BBISBISATH NPUUYUHHO-CIEICTBEHHBIE CBS3H
MEXJy HCCIEAYeMbIMH OHOJOTHUECKUMH IPOIECCAMU M SIBICHHUSIMHU, JIEIaTh BBIBOJABI H
MIPOTHO3BI HA OCHOBAHHUH MOJIYYCHHBIX PE3YJIbTAaTOB;

YMEHHUE BBITIOJHATH JTa0OPATOPHbIC W MPAKTUYECKUE pabOThI, COOIIOAATh MpaBUIa TPU
pabote ¢ yueOHBIM U 1a00paTOpPHBIM 000pyIOBAHHEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, IMPOBEPATh HMX DKCICPUMCHTAIBHBIMH CPEICTBAMH,
(bopMyIHpys 1eNb UCCIIETOBAaHMS, aHATTM3UPOBATH MOJTyYSHHBIE PE3YyIbTAThI U I€IaTh BHIBOMKI;

YMEHHE Y4acTBOBaTh B Y4E€OHO-HCCIIEIOBATEIbCKONW PabOTe MO OHOJOrHH, 3KOJOTHH U
MEIUIMHE, MMPOBOJANMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U IMYOJMYHO MPEACTABIATH
MOJIyYCHHBIC PE3YJIbTAThI HA YUCHUYECKUX KOH(PEPEHIUSIX;

YMEHHE OLIEHUBATh OSTHYECKHE AacleKThl COBPEMEHHBIX HCCIICOBAaHUI B 00JacTu
OMOJIOTUM W MEIUIUHBI (KJIOHUPOBaHHWE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAINpaBJICHHOE
M3MEHEHHE TeHOMa M CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIICCTBIISATh OCO3HAHHBIN BHIOOP OyiyIiei nmpohecCHOHAILHON JCATEIbHOCTH
B oOjactu OWOJIOTMHM, MEIHWIMHBL, OMOTEXHOJOTMH, BETEPHUHAPHH, CEIBCKOTO XO3SHCTBA,
MUIIEBOM TPOMBIIUICHHOCTH, YIJyOJSATh TIO3HABATENIbHBIM WHTEPEC, HAlpaBJICHHBIA Ha
OCO3HAHHBIA BBIOOP COOTBETCTBYIOUICH Mpodeccud ¥ MPOJODKEHHE OHOIOTHYECKOTO
00pa3oBaHMs B OPraHU3aIUAX CPEIHETO MPOPECCHOHATBLHOTO M BBICILIETO 0Opa30BaHHSI.

TEMATHYECKOE IIVIAHUPOBAHUE
10 KJIACC

HaumeHoBaHHe pa3/1esioB H TeM KosmyecTBo yacos

NPorpamMmbl Bceero

Ne i/
KP npP

buonorus xak Hayka

JKuBble cucTeMbl U HX HU3YUCHUC

buonorus kineTku

XuMudecKkas opranu3anys KJICTKU

DNl |W( N |-
O |[O [N || —
AN | ==

Crtpoenue 1 QyHKIMH KIETKH

OOMeH BemecTB U IPeBpaIleHIe
JHEPTUH B KIIETKE

HacnencrBennast nundopmanus u
peanm3anus €€ B KIIETKE

8 JKU3HEHHBIN UK KIETKU 5 1 2




9 Crpoenne U QyHKIUU OPTaHU3MOB 17 3
1 Pa3muoxkeHue u pa3BuTue 9 | 3
OpraHu3MOB
I'eneruka — Hayka o
11 HACJIEACTBEHHOCTH U U3MEHYNBOCTH 2 1
OpraHu3MOB
12 3aKOHOMEPHOCTH 10 5
HAaCJICJICTBEHHOCTH
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 2
14 ['eneruka yenoBeka 3 1
15 Cenekiusi OpraHu3MOB 5 1 3
16 Igzzzz)lfiznomﬂ U CUHTETUYECKast ) )
17 PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 102 4 1
[MPOTPAMME

COJEP)KAHUE OBYYEHMUA. 11 KJIACC

Tema 1.3apo:xaenne u pa3BUTHE IBOJIOLMOHHBIX NPeICTABJICHUH B 0M010THH

OpomonuonHas teopus Y. [lapsuna. IIpennocbuiku BOZHUKHOBEHUS AapBUHU3MA. JKU3HB
Y Hay4Has aesarenbHocTh Y. JlapBuHa.

JBwxkymue cwibl sBoionnu BugoB 1o Y. JlapBuHy (BBICOKAash HWHTEHCHUBHOCTH
pa3MHOXEHHS OpPraHW3MOB, HACJEICTBEHHAas W3MEHYHMBOCTh, OOphOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTndyeckoit Teopun 3Boironuu (CTI). HelitpanbHas Teopus 3BOJIIOLUY.
CoBpeMeHHas HBOJIOIMOHHAS OMOJOTrHs. 3HAYEHUE SBOJIIOLMOHHOW TEOpHH B (OPMHPOBAHUHU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUDA.

JdeMoncTpanumn

[loptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, K. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonaeitn, J. K. benses.

Tabmuupsl u cxembl: «Cucrema xuBoil npupoas! (no K. JIunuerw)», «JlecTHuna XUBBIX
cymectB (mo Jlamapky)», «MexaHusM (QOpMHUpPOBAaHUS MPHUCIOCOOJIEHUH Yy pacTeHUH U
XKHUBOTHBIX (10 JIamapky)», «Kapra-cxema mapmipyra myremectsus Y. [lapsuna», «Haxoaku Y.
Hapsuna», «®Popmbl 00prObI 3a cymectBoBanue», «llopoasl romybei», «MHoroodpasue
KyJBTYpPHBIX (hopM KarmycTel», «Iloposl JoMamHuX KUBOTHBIX», «CxeMa 00pa30BaHMUs HOBBIX
BuaoB (mo Y. JlapBuny)», «CxeMa COOTHOILEHHS IBHXKYIIMX CHJI 3BOMIOLMN», «OCHOBHBIE
HOJIOKEHUS CUHTETUYECKON TEOPHH IBOJIIOLIUI.

Tema 2. Mukpo3Boonus 4 eé pe3yabTaThl



[Tomymsimust Kak sJaeMeHTapHas eauHuIa 3BodoIud. COBpeMEHHBIE METOJAbl OICHKHU
TEHETUYECKOTO Pa3HO00pa3us U CTPYKTYphl MOy siuil. MI3MeHeHne reHoQoH/1a MOy AN KaKk
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBICHHE. 3aKOH TeHerudeckoro paBHoBecus JDx. Xapau, B.
Baiinbepra.

DOnemeHTapHble (aKTOpPbl (ABIKYIIME CHUIIBI) SBOMIONUM. MyTalMOHHBIN Mpoliecc.
KombOunatuBHasi u3mMeH4YUBOCTh. Jlpeiidp TeHoB — ciydyaiiHble HEHAIlpaBJICHHbIE H3MEHEHUS
4acTOT ayUielied B MONmyJsiusx. DQdext ocHoBarens. Ipgexm Oymviiouno2o 2opavluiKd.
CHudicenue eenemuuecko2o pazHoodpaszus: npudunvl u cieocmeus. Ilposenenue s¢pghexma
Opetiha 2ceHos 6 Oonvwiux u Mmanvlx nonyiayusx. Murpamun. W30msuus TOMyIsIIuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), Ouomornyeckas (penpoayKTUBHAS).

EctectBennblii o100p — Hampamistoumii ¢akrtop sBomonuu. DopMbl €CTECTBEHHOTO
oT0opa: NBWXYIIMHA, CTAaOWIM3HPYIOUINHA, paspbiBaromnid (au3pynTuBHBIN). [lomoBoi oTOOp.
Bo3HMKHOBEHME U ABOJIIOLINS COLIMATIBHOTO MTOBEJCHUSI )KUBOTHBIX.

[TprcnocoOaeHHOCT, OPraHU3MOB KakK pe3yslbTaT MHKPOIBONIONHMH. BO3HUKHOBEHHE
npucnocoOIeHnit y opranu3mMoB. ApoMopdo3bsl u uanoanantTauuu. [Ipumeps! npucnocoOneHnit
y OpraHm3MoB: MOpQoJoruyecKkue, (U3NOIOTHUECKUE, OMOXMMUYECKHE, ITOBEICHUYECCKHE.
OTHOCUTEIBHOCT MPUCIIOCOOIIEHHOCTH OPTraHNU3MOB.

Bun, ero kputepuu u cTpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOIBOIIOLHUU.
M3onsaumst — ximoueBod  (akTop BuaooOpazoBanus. I[lytu u crmocoObl BHI000pa3oBaHUS:
ajionaTpuieckoe  (reorpaduyeckoe), CHMIATPUYECKOE (IKOJOTHYECKOE), «MTHOBEHHOE)
(monurutonIM3anus, ruOpuIu3ays). JIUTeTbHOCTD YBOIIOIMOHHBIX ITPOLIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponp oBomonmMoHHON Ouonoruu B pa3pabOTKE HAYYHBIX METOJOB COXpaHEHUS
O6uopa3zHooOpa3us. MUKpPO3BOMIONUS M KOIBOJIOIMS Iapa3uTOB M HX X035€B. MeXaHU3MbI
(GOpMUPOBAHUS YCTOWIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEll.

JdeMoncTpanumn

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

Tabmuuer u cxembl: «MyTalmOHHAS U3MEHUYUBOCTEY, «[lomynanonHas CTpyKTypa BHIa»,
«Cxema mposiBneHus: 3akoHa Xapau—BaiinOGepra», «JIBUXKyIIMe CHUIBI  HBOJIOLIUNY,
«OKoyNoruyuecKas HU3OJSIIMS TMOMyJsuil ceBaHckoil (openu», «['eorpaduueckas H30IAIUSL
JUCTBEHHHIIBI CUOMPCKOM M JIMCTBEHHUIIBI JaypcKoity, «[lomynsunoHHbIe BOJHBI YHCICHHOCTH
XHUITHUKOB M XKepTB», «(CxeMa MAEHCTBUS €CTECTBEHHOTO O0TOOpa», «DopMbel OOprOBI 3a
CYILLICCTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3M», «Kussie HCKOIIaeMBbIE,
«ITokpOBUTENbCTBEHHAsI OKpacka MKHUBOTHBIX», «lIpemympexxnaromias okpacka >KHUBOTHBIXY,
«®Dusnonoruueckue agantauumny», «lIpucrnocob6iIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIHLHOCTBY,
«Kpurepun Buga», «Buabl-nBoiinukn», «CtpykTypa Buga B mpuponae», «CrnocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpasoBaHue TpEX  BHUAOB  JIAHABIIICHY,
«JKoJIoTMYecKOe BHUI000pa3oBaHME BUAOB CHHHI, «llomuruouasl pactenuit», «KamyctHo-
peneyHblid THOPUIY.

Ob6opynoBanue: repbapun pacTeHH, KOJUIEKIIMA HACEKOMBIX, dydelia NTHUI] U 3Bepei ¢
IpUMepaMu pa3jIUYHbIX IPUCIIOCOOJIEHUH, yydyena NTUL U 3Bepell pa3HbIX BUIOB, repdapuu
pacTeHuii OJIM3KUX BUJIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paboTa «BbIsiBIeHIE H3MEHUYUBOCTH Y 0COO€H OJHOTO BUIAY.

JlabopaTtopnasi paGora «lIpucmocobiieHusi OpraHu3sMOB H WX OTHOCHTEIIbHAs
1EJIECO00PA3HOCTHY.

JlabopaTopnasi paboTa «CpaBHEHUE BUI0B IO MOP(POJIOTHIECKOMY KPUTEPHIO).



Tema 3. Makpo3BoOLUA U eé pe3yJIbTaThI

Meroasl u3ydyeHUsT Makpo3BoOJOIUHU. [lameoHTONIOrMYECKHE METOJbl H3y4YEHUs
sBomtorun. Ilepexomnbie GOpMBI U PHIIOTEHETUYECKHUE PSAIBI OPTAaHU3MOB.

buoreorpadudeckne MeTonsl u3ydeHust sBontouuu. CpaBHeHue (uopsl U QayHbl
MaTEpUKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3eMiau. Buabl-sHIEMUKN U PEITUKTHL

DOMOpPHUOIOTrHYECKHE U CPABHUTEIbHO-MOP(POIOTUYECKUE METOIBI U3YUCHHS SBOITIOIUH.
['eHeTnyeckue MEXaHU3MbI SBOJIIOLUM OHTOTEHE3a U IMOSABJICHUS SBOJIOLMOHHBIX HOBILIECTB.
['oMosiornuHbple M aHaJIOTMYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3MBbL.
MonekynsipHO-TeHETHUECKHUEe, OHOXMMHYECKHEe W MaTeMaTHYeCKue METOJbl H3y4YeHUS
sBotoniMU. ['oMonoruynbie reHbl. COBpEeMEHHBIE METOAbl MOCTPOCHHUS (PUIOTeHETHUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOIHSI TEHOMOB.

OOmue 3akoHOMEepHOCTH (TIpaBWiA) dBONIONUH. [Ipunyun cmenvl  DYHKYUL.
HeoOpatumocTs 3Bomonnu. AantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB 3BOJIOLUH.

JdemMoHcTpanuu

[Toptpersr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmumer u  cxembl: «DUIOTEHETHYECKUH PO JIOMIATAN», «APXEONTEPUKCH,
«3Bepo3yOnie smiepbl», «Cteronedansy, «Punnopute»y, «CeMeHHbIE NaNOPOTHUKH,
«buoreorpaduueckue 30HB 3emum», «Jlpeiid koHTHHEHTOB», «PenmukThl», «HauanbHbie
CTagui HSMOPHOHAIBHOTO PAa3BUTHA MO3BOHOYHBIX JKHMBOTHBIX», «[ OMOJOTHYHBIE U
aHaAJIOTUYHBIE OpraHbl», «PyauMeHTb, «ATaBU3MbD, «XpOMOCOMHBIE HAOOPHI YeIOBEKA U
mumMnanse», «[ 1aBHble HampaBIeHUs SBOTIOLUNY, «OO0IIMe 3aKOHOMEPHOCTH 3BOIIOIIUI.

O6opynoBaHue: KOJUIEKIUU, repOapuu, MyJSDKU MCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPIraHOB M aTaBU3MOB, KOJJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BuTHE KU3HU Ha 3eMie

HayuHnble rumoTte3bl MpOUCXOXACHUS KU3HM Ha 3emuie. AOUMOTeHe3 U IMaHCIEPMHS.
JloHayuHble MPEJCTABICHUS O 3apOXKACHUM KU3HU (KpealuuoHu3M). ['unoreza nocTosHHOTO
caMO3apoKJIeHusl XU3HU U €€ ompoBepkeHue ombiTamu . Penu, JI. Cnamnmanmanu, JI.
[Tactepa. [Ipoucxoxaenue >kM3HA U aCTPOOHOIIOTHUSI.

OcHoBHbIE 3Tanmbl HEOpraHuyeckoil »sBomonuu. Ilnanerapnas (reosoruyeckas)
IBOJIIOLIMS. XHUMMYECKash SBOMIONUS. AOHUOTE€HHBI CHHTE3 OpPraHUYECKUX BEIIECTB W3
Heoprannueckux. OmnbiTr C. Musuiepa u I'. FOpu. O6pazoBanue moaumMepoB U3 MOHOMEPOB.
KoanepBarnas runoreza A. M. Onapuna, runote3a nepsuuHoro OynboHa Jlkx. Xomzaeiina,
reHerudeckas rumnore3a [. Mémnepa. Pu6o3umbr (T. Yek) m rumore3a «vmpa PHK» V.
I'un6epra. @opMupoBanre MEMOpPaH U BOSHUKHOBEHHUE MPOTOKIICTKH.

Hctopuss 3emnn u metonsl €€ wusydeHus. lckoraembple OpraHMYECKHE OCTATKH.
I'eoxpononoruss u e€ weroapl. OTHOcUTENbHAsT U  a0COJIOTHAS TEOXPOHOJIOTHS.
['eoxpoHonornyeckas mkaa: 30Hbl, 3pbl, IEPUOJIBL, SITOXH.

HavanbHble 3Tamnbl oprannyeckoi 3Bosounu. [TosiBieHne u 3BOIOLMS EPBLIX KIETOK.
Oomtonus Meradonu3Ma. Bo3HUKHOBeHUE mepBbIX IKocucTeM. COBpPEMEHHbIE MUKPOOHbIE
OMOIUIEHKM KaK aHaJIoOr mepBbiX Ha 3emie coobmiectB. Ctpomaronutsl. IIpokapuotsl u
3YKapHUOTBHI.

[Tpoucxoxaenne 3ykapuoT (CuMOnoreHes). IBOIIOLMOHHOE MTPOUCXOKICHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX OpraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TPYII
MHOT'OKJIETOYHBIX OPTraHU3MOB.



OcHoOBHBIE 3Tamnbl 3BOJIONUHU BhICIIUX pacTeHuil. OCHOBHBIE apoMOp(}O3bl PacTeHUN.
Beixon pacrenuii Ha cymry. llosiBaeHue CHOpOBBIX PAcTEHUl M 3aBOEBAHUE UMM CYLIU.
Cemennble pactenus. [IpoucxoxaeHre NBETKOBBIX PACTEHUH.

OcHOBHBIE 3Talbl ABOJIOLUU KMUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — TMOSBIEHHE COBPEMEHHBIX THUIOB. llepBbie
XOp/A0OBbIe KUBOTHBIE. JKU3Hb B BOJIE. DBOMIOLMS MO3BOHOUHBIX. [Iponcxoxaenue ampuouit
u pentuiuit. [IpoucxoxaeHre MiIeKONUTAOMUX U nTull. [IpuHnun kiodeBoro apomopdo3sa.
OcBoeHnue 6ecro3BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie MO 3paM M MHEpUOJAM: apXeu, MpPOTEpO30H, MajIeo30i,
Me3030H, KaifHo30M. OOIIas XapakTepUCTHKa KJIMMara M TEO0JOTHYeCKHX IPOIIECCOB.
[losiBieHHEe W paclBET XapaKTePHBIX OPraHW3MOB. YTIeoOpa3oBaHHE: €ro YCIOBUS U
BJIMSIHME HA TA30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMUpPAHUS — SKOJOTUYECKUE KPU3UCHI TTpouioro. [IpuduHel u crieacTBus
MaccoOBBIX BbIMUpaHuil. COBpEMEHHBIN IKOIOTUYECKUIN KPU3HUC, ero ocoOeHHocTu. [Ipobnema
COXpaHeHHUs OMopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHudeckoro wmupa. IlpuHuMNBl — Kiaccupukauuu
opranu3mMoB. OCHOBHbIE€ CUCTEMATUUYECKHUE IPYIINbI OPTaHU3MOB.

JdeMmoHcTpamun

[Moptpersr: @. Pean, JI. Cnamnanuanu, JI. Tlactep, . 1. Meunukos, A. Y. Onapus,
k. Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita @. Penm», «Cxema omwita JI. Ilactepa mo
M3YUYEHUIO CaMO3apoKaeHHUs xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Otamnbl
HEOPraHU4YecKorW 3BoJouun», «l'eoxpoHonornyeckas mkana», «HavanbHble 3Tarbl
OpraHuvYecKoi HBomtonum», «Cxema o0O0pa3oBaHUS JSYKApUOT TMYTEM CHMOHMOTEHE3a,
«Cucrema xuBOM mpupons», «CTpoeHne BUpyca», «ApoMOp(hO3bI  PaCTCHUN,
«Punnodute», «OTHOKIETOUYHBIE BOJIOPOCIN», «MHOTOKJIETOUHBIE BOJIOPOCIN», «MXm»,
«ITannopoTHuKM», «I 0NO0CEMEHHbIE pacTeHus», «OpraHbl IBETKOBBIX pacTeHUi», «Cxema
pa3BUTUSL  JKMBOTHOTO  MHpPay, «ApoMopd03bl  JKUBOTHBIX), «IIpocreiiuey,
«Kumeunononoctusie», «llnockue uepBu», «Unenucronorue», «PuiOb, «3eMHOBOIHBIEY,
«IIpecmbikarouuecs», «IItuip, «Mitlekonutatomuey, «Pazpurue )XKU3HU B apXEUCKOM 3pey,
«Pa3BuTHE KW3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE XKU3HU B TAJICO30MCKON 3pey,
«Pa3BuTHEe KW3HH B ME3030HMCKOH 3pe», «Pa3BuThe KU3HM B KAMHO30MCKOM 3pey,
«CoBpeMeHHas CCTEMa OPraHUYeCKOro MUpPay.

Ob6opynoBanue: repbapuu pacTEHUN pPA3IUYHBIX OTJIENOB, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIE IpEnaparTbl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU WIJIOKOKUX, CKEJIEThI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydesla NTUL[ U 3Beped, KOJUIEKIUH OKaMEHEIOCTEH, MOJIEe3HBIX
HCKOIIAEMBbIX, MYJISDKA OPraHUYECKUX OCTaTKOB OPIaHU3MOB.

Bupryanbnas naboparopHas padora «MogenupoBanue onbiToB Musiepa—tOpu no
M3Y4YCHHIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSAMHEHU B IEPBUYHOM aTMOchepe».

JlabopaTopHasi padora «l3yyeHue W OINMCAHHE HCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHue OCOOCHHOCTEH CTPOCHUS PACTEHHM pa3HBIX
OTJIETIOBY.

IpakTnyeckass padora «V3ydeHHe OCOOCHHOCTEH CTPOCHHUS IMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IlpoucxoxaeHne 4eJI0BEKa — AHTPOIIOTeHe3



Pa3zpgensl u 3anaun antponosioruv. MeToasl aHTPONOJIOTUH.

CraHOBIIEHHE TIPEICTABICHUM O MPOUCXOKIECHUN YelloBeKa. Peurno3upie Bo33peHus.
CoBpeMeHHbIE HAYyYHbIE TEOPHH.

CxoncTBo uenoBeka C KUBOTHbIMH. CHCTEMAaTHMUECKOE IIOJIOKEHUE YeNIOBEKa.
CBuzeTenbcTBa CXOJCTBAa 4YEJIOBEKA C JKMBOTHBIMHU: CpPAaBHUTEIHHO-MOP(OIOTUYECKHE,
AMOpHONIOTUYECKUE, (U3HOIOr0-OMOXUMHUYECKUe, MoBeAeHYecKrue. OTIu4yus 4eloBeKa OT
KHUBOTHBIX. [IpsIMOXOXKI€HHE M KOMIUIEKC CBSI3aHHBIX C HUM Ipu3HaKoB. Pa3Butue
TOJIOBHOTO MO3ra M BTOPO! CUTHAJIBHON CUCTEMBI.

JBwxkyme cuibl  (pakTopel) aHTpOMOreHe3a: OHOJIOTUYECKUE, COIMAlIbHBIC.
CooTHolieHre OMOJIOTHYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE ~ CTaguu  aHTpomoreHe3a. PaHHHE  4YenOBEKOOOpa3HbIE  OOE3bSIHBI
(IPOKOHCYIBI) U PaHHUE TOHTHUIBI — OOIIME MPEIKH YeTIOBEKOOOPa3HBIX 00€3bsSH U JIIOJEH.
ABCTpajoOnNuTEKH — JBYHOTHE NPEAKH Jt0Jei. UemoBEK yMeIblid, MEPBbIE HU3TOTOBJICHUS
opynuil Tpyna. UenoBek MpsIMOXOISALINI M MEpBBIA BBIXOJ JIOACH 3a mpeaensl Adpuku.
YenoBek TeienpOeprckuii — OOMMA MPEeIoK HEaHACPTAIBCKOTO YeIOBEKa M YelIOBEKa
pasymHoro. YenoBek HeaHAEPTAIbCKUM Kak BHUJ JIOJIEH XOJOJHOro Kiumara. YeroBek
pa3yMHBIl COBPEMEHHOIO THIA, JEHHCOBCKUU YEJIIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneorenerrka v najaeoreHOMHUKa.

DBOIOIUS COBPEMEHHOI'O 4esloBeKa. EcTecTBEHHBI OTOOP B MOIYJSALUAX YEIOBEKA.
MyTanuoHHbIi nponecc ¥ momuMopusM. IlomynsuoHHbIe BOJTHBL, APEii( TreHOB, MUTPAIIHS
1 «2PPEKT OCHOBATEISD B MOIMYJISALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pachl. [lonsiTue o pace. bonblne pacel: eBponeouiHas (eBpasuiickas),
aBCTpaJIo-HErpoHIHAs (SKBAaTOpHANbHAS), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHcKas). Bpems
U TYyTH pacCeJICHWs 4YeJIOBeKa II0 IulaHeTe. EIMHCTBO denoBeueckux pac. Haydnas
HECOCTOSATENILHOCTh  pacu3Ma. [IpHCrocoONeHHOCTh 4YeloBeKa K Pa3HbIM  yCIOBHSAM
OKpy>Karomiel cpesl. BiusiHue reorpaduyeckoil cpenpl u apeiida reHoB Ha MOPQOIOTHIO U
(U3HOOTHIO YeIOBeKa.

MeXIUCIUTUTMHAPHBIE METOIbI B (U3MUYECKON (OMOJOTUYECKOW) aHTPOIIOIOTHH.
OBOJIIOLIMOHHASL ~ @HTPOIOJOTUS M NAJEOAHTPONOJIOTHUS  YEJOBEYECKUX  IOIMYJIALMIA.

buoconuansHbie HCCIIeI0BaHMS HIPUPOIBI YeJI0BEKA. HccnenoBanue
KOABOJIIOIMUOMOIOIMYECKOTO M COLIMAIBbHOTO B YEJIOBEKE.
JdemMoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl u  cxembl: «MeToasl aHTpoOnoJaorum», «['OJOBHONW MO3r 4YeloBeKay,
«YenoBekooOpa3Hble 00€3bsHbIY, «CKeNeT 4eI0BeKa U CKeJleT LIMMIIaH3e», «PyquMeHTsl u
aTaBU3MbD», «JIBHXKYIIME CHUJIBI AHTPOIIOTrE€HEe3a», «OJBOJIOLUOHHOE JIPEBO YEJIOBEKAY,
«ABcTpasionurek», «4HemoBek ymensli», «HUenoBek NpAMOXOAAMMI», «JleHUCOBCKHM
yenoBek» «Heannepraneupy, «KpoMmanboHb», «IIpeaku uenoBeka», «ITambl 3BOJIIOLUU
4esloBeKa», «Pacel yeoBekay.

OO6opynoBanue: MyJISDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepUAIBbHON KYyJIbTYpPHI
MPEIKOB YeloBeka, penpoaykuuu (dortorpadum) KapTuH C  MHUQPOJIOTUYCCKUMHU U
OuOJIENCKUMH CIOXKETaMHU IPOUCXOXKJICHHS 4elnoBeka, (oTorpaduu HaXOA0K HMCKONAeMbIX
OCTaTKOB 4EJIOBEKAa, CKEJIET 4YeJIOBEKa, MOJEIb 4Yepelna 4YeJIOBEKa W 4epena IIMMIAaH3e,
MOJIEJIb KUCTH Y€JI0OBEKA U KUCTH IIMMIIaH3€, MOJEIIN TOPCa MPEAKOB YEIIOBEKa.

JlaGopaTtopnas paGora «/3yueHne OCOOCHHOCTEH CTPOSHHsI CKeleTa 4YellOBeKa,
CBSI3aHHBIX C IPSIMOXOXKACHUEM.



IIpakTnyeckas padora «/3yueHne 3KOJOrMYECKUX alalTallui 4eI0BEKay.

Tema 6. Oxosormssi — Hayka O B3aMMOOTHOLUCHHSIX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouei cpeaou

3apoxaeHue W pa3BuTue dkojoruu B Tpynax A. I'ymbonsara, K. @. Pynse, H. A.
Cesepuosa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3znensl u 3agaun sxonoruu. Ceszb
9KOJIOTUH C APYTMMU HayKaMHU.

Mertoab! skonoruu. [loneBbie HaOMOAeHUSA. DKCIIEPUMEHTHI B 3KOJIOTHU: IPUPOIAHBIE U
nabopatopuble. MonenupoBaHue B OKOJOTHH. MOHHUTOPHHI OKpPYKAIOUIEH CpeJibl:
JIOKAJIbHBIN, PETHOHAIILHBIN U T7100aIbHBIN.

3HayeHHe SKOJIOTMYECKUX 3HAHUHM Ui YesloBeKa. DKOJIOrMYECKOe MUPOBO33PEHHUE KaK
OCHOBa CBs3el dyenoBeuecTBa ¢ HpuUpoaod. PopMHUpPOBaHME HKOJOTHMUECKOW KYIbTYyphl U
9KOJIOTMYECKOI rPaMOTHOCTH HACEJICHUS.

JdemMoHcTpanuu

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

Tabmuier m  cxeMbl: «Pasmensl  skojorum», «MeToapl skojgorumy, «Cxema
MOHUTOPHUHIA OKPYKAIOILEH cpesibl».

JlaGopatopHas pa6ora «/3yueHre MeTo10B HKOJOTHUECKUX UCCIIETOBAHUID».

Tema 7. Opranusmsl u cpefa 00UTAHUS

Okonorndeckne (GakTOpel M 3aKOHOMEpHOCTH ux jeiictBus. Kiaccudukanms
HKOJIOTUYECKUX  (aKTOpOB: aOmoTHYEeCKHe, OHOTHUYECKHe, aHTpornoreHHele. OOmme
3aKOHOMEPHOCTH JielcTBUs Kooruueckux Gaxkrtopos. [Ipasuno muaumyma (K. Hlnpenrens,
1O. JInubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

AbGunornueckue Qaxktopel. CBer Kak skonormdeckwii (akrop. JleiictBue pasHBIX
YY4aCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHU3Mbl. ODKOJIOTMYECKHE TIpyNNbl pacTeHUd u
’KMBOTHBIX 10 OTHOILIEHUIO K cBeTy. CUrHaJIbHAsL POsib cBeTa. POTONEPHOAN3M.

Temneparypa kak skosiorndeckuil akrop. JleficTBue TemmnepaTypbl Ha OpPraHU3MBI.
[ToiikunoTepMHbIE W TOMOWOTEPMHBIE OPIraHU3MbL. OBPUTEPMHBIE M CTECHOTEPMHbIE
OpraHU3MBl.

BrnaxxnocTh Kak 3konoruyeckuit gpaxrop. [Ipucrnocobnenust pacTeHuit K nmoaaepKaHuio
BosHOro Oananca. Knaccudukanus pacreHuil mo oTtHomeHuto K Boje. [Ipucnocobnenus
KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKMMA.

Cpensl oOuTaHMsi OPraHU3MOB: BOJHAsI, HA3€MHO-BO3IYyIITHAS, TIOYBEHHAs, TITyOUHHAsS
[OJIOYBEHHAs, BHYTpHOpraHu3MeHHas. OU3UKO-XUMUYECKHEe OCOOEHHOCTU Cpell OOUTaHMs
opranu3moB. [IpucnocoOieHns opraHu3MoB K KU3HU B pa3HbIX cpejax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOUHBIE M TOJUYHBIE
putMbL. IIprcnoco6ieHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH KU3HH.

XKuznenusie popmbl opranusmos. [lonsTue o xuzHeHHOH (opme. KuzHeHHbIe (HOPMBI
pacTeHuil: JepeBbs, KyCTapHUKH, KyCTapHHUUYKH, MHOTOJIETHHE TPaBbl, OHOJIETHUE TPABBbI.
Xuznennpie (GOpMBI KUBOTHBIX: THAPOOMOHTHI, T€OOHMOHTHI, a’pOOMOHTHL. OCOOEHHOCTH
CTPOEHHMS U 00pa3a KHU3HU.

buornueckue dakroppl. Buasl OMOTHUYECKMX B3aMMOJEHCTBHMH: KOHKYpPEHIIMS,
XMIIHUYECTBO, cUMOMO3 u ero Qopmbl. [lapasutusM, Koomepauus, MyTyaausM,
KOMMEHCaJIU3M (KBapTHUPAaHTCTBO, HaxjeOHH4yecTBO). Herpoduueckue B3aumMojeHcTBUS
(Tonmmueckue, (opuueckue, Gadpudeckre). 3HAYCHHE OMOTUYCCKUX B3aMMOJCHCTBHUI IS
CYIIECTBOBAHMS OPraHU3MOB B cpejie oouTanus. [IpMHIMI KOHKYPEHTHOIO HCKIIIOUEHHUS.



JdeMoHcTpamun

Tabmuuplt ©w  cxeMbl:  «Okoysorudeckue  ¢GakTopel», «CBETOBOH  CHEKTPY,
«IKOJOTUYECKHE TPYIIBI )KUBOTHBIX 110 OTHOIIEHHUIO K CBETY», « TeMIOKPOBHBIC )KUBOTHHIEY,
«XOJIOMTHOKPOBHBIE JKMBOTHBIE», «DU3HOJOTUYECKHE aJanTalldd KUBOTHBIX», «Cpensl
oOuTaHusi opraHu3MoB», «buosormueckue puUTMB, <OKU3HEHHBIE (OPMBI PaCTECHUIY,
«OKu3HeHHbIe (OPMBI JKUBOTHBIX», « IKOCUCTEMA IMUPOKOJIMCTBEHHOTO JIecay, « IKOCHCTEMAa
XBOMHOro yecay, «llenu nuranus», «XumHu4yectBo», «llapasutusm», «KoHKypeHUUsD?,
«CumMObmno3y, «KoMmMeHcaIu3M.

ObopynoBanue: repOapuul pacTeHUH M >KUBOTHBIX, MPHUCIOCOONEHHBIX K BIIHSHHIO
pPa3IMYHBIX JKOJOTHYECKHX (PaKTOpoB, TepOapuu CBETONIOOMBBIX, TCHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTCHHH, CBETOIIOOUBEIC, TCHEIIOOUBBIC M TCHEBBIHOCIMBBIC KOMHATHBIC
pacTeHus, TepOapuyd W KOJUICKIIMH TEIUIOTIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYUBBIX
pacTeHMid, dydella TTHUI] W 3BEpei, repOapuu pacTCHHId, OTHOCSIIMXCS K TUTpodHTaM,
kcepoduram, Me3oduTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYMNI, KOJJIEKIUU KUBOTHBIX,
0o0OWTAIONINX B Pa3HBIX Cpelax, repOapuy U KOJUICKIIMH PACTCHHUN U KUBOTHBIX, 00J1a/1at0IINX
gepTaMu TPHUCIIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHSM YCIIOBUU KU3HHU, TepOapuu u
KOJUICKIIUA PACTCHHH M KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU >KHMBOTHBIX,
YUYaCTBYIOIIMX B PA3IIMYHBIX OMOTHUECKUX B3aUMOICUCTBUSIX.

JlabopaTopHasi padora «BpbisBieHHE NPUCTIOCOOJSICHUM OPraHU3MOB K BIUSHHIO

CBETa».
JlabopaTopHasi padora «BpisBieHHE NPUCTIOCOOJCHUM OPraHU3MOB K BIUSHHIO
TEeMIIEPaTypPbI».
JlaGopaTopHasi pa6oTa «AHAaTOMHUYECKHE OCOOEHHOCTH PAcCTECHUH M3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxos10rust BUAOB U NOIMYJISAIUIA

DKOJIOTHYECKHE XapakTepucTuku mnomymsauuu. [lomynsmuss kak Ouonoruyeckas
cuctemMa. Poiab HEOMHOPOMHOCTH cpenbl, Pu3nUecKknx 0apbepoB M OCOOEHHOCTEH OMOJIOTHH
BHJIOB B (JOPMUPOBAHUU MMPOCTPAHCTBEHHON CTPYKTYPHI MOMysiiiuii. OCHOBHBIC ITOKA3aTeIn
MONYJISALIMKM: YUCIEHHOCTh, IUIOTHOCTb, BO3pAacTHas M IOJIOBas CTPYKTypa, POKIAEMOCTb,
MPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIHSI.

DKoJioruueckasl CTpykrypa nonyisiuuu. OueHKa YUCIeHHOCTH MonyJisiuuy. JlnHamuka
NOMyJISUUK U €€ peryanusa. buoTudeckuii mnoTteHuuan nonyiadanuu. MopaenupoBaHue
JUHAMUKU nonyisaiuu. Kpuble pocta 4uCIEeHHOCTH mnomyiasiuud. KpuBblie BbLKUBAHUSL
Perynsnusi 4uCIEHHOCTH MOMYNALUNA: posib (AKTOPOB, 3aBUCIIIUX W HE 3aBUCALINX OT
IJIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BUIoB (r- u K-cTparerun).

[Tonste 00 sKkonoruueckoil Humie Buaa. Mectoobutanue. MHoOromepHas MOJEIb
skosiornyeckor Humm/ k.M. XartunHcona. Pa3mepsl skonornyeckoil Humu. [loteHunanbHas
Y peaju30BaHHAs HULIY.

Bun kxak cucrema nonynsuuii. Apeansl BUIOB. BUbl U UX KU3HEHHBIE CTPATErHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS M MHUTpaldid >KUBOTHBIX. buosiormueckue WHBA3UHU
Yy>KE€pPOJIHBIX BUOB.

JdeMoHcTpamun
[Toprper: Ix. Y. XaTunHCOH.
Tabmuupsr  u CXEMBIL: «OKOJIOTUYECKUE  XapaKTEPUCTUKU  MOIYJISALHUNY,

«HpOCTpaHCTBeHHaﬂ CTPYKTypa IOIIYJIAun», ((BOBpaCTHBIC nUpaMuJbl IIOIYJISALIUNY,



«CKOpOCTh 3acejieHHs] TOBEPXHOCTH 3eMIId pa3lu4YHBIMU OpraHuzMamu», «Monaenb
skonorudeckoit Humu x. Y. XaTunHcoHay.

O6opynoBanue: repOapuu pacTeHU, KOJICKIIUN )KHBOTHBIX.

JlabopaTopHas padora «IIpucrnocobnenus ceMsiH paCTeHUM K pacCeIeHUION.

TeMa 9. DK0JI0rHA cO00MIECTB. JKOJOrHIeCKHE CHCTEMBI.

CooOmiectBa oprann3MoB. bruorieHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MaMH B
ouoreHo3se.

Okocucrema kKak OTkpeitas cucrtema (A. JIx. Tencnum). DyHKIMOHAIBHBIE OJOKH
OpPraHU3MOB B IKOCHCTEME: MPOIYLIEHThI, KOHCYMEHTHI, peyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abnotnueckue 6;10ku SKocucteM. [10UBbI U HUIIBI B SKOCUCTEMAX.
KpyroBopot BelecTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OcHOBHbIE TIOKa3aTeNIM »J3KOCHCTEeMBbl. buomacca u mnpoaykuus. OKOJIOTHYECKUE
MTUPAMHUJIBI YUCEI, OMOMACCHI U DHEPTHH.

Junamuka  sxocucmem.  Kamacmpoghuueckue — nepecmpoiiku.  @aykmyayuu.
HamnpaBneHnnbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBudHbIE U BTOPUYHBIE
CYKIIECCHUU W WX NPUYMHBI. AHTpPOIOTEHHBIC BO3JIEUCTBHS Ha CyKieccuu. KimmakcHoe
cooburecTBo. buopaznooOpasue U MOIHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH
COOOIIIECTB.

[Ipupoanbie 3K0cUCTEMBL. DKocucmembl 03€p U peK. IKOCUCHeMbl MOpell U OKeaHO8.
Oxocucmemvl mynop, 1eco8, cmenetl, NyCMblHb.

AHTpPONIOTEHHBIE HKOCUCTEMBI. ATpo3dKOocucTeMa. ArporeHo3. Pazmuuus wMexmy
aHTPONOTEHHBIMU U MIPUPOTHBIMU IKOCHCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢mopa u
¢dayna. CuHaHTpONHM3aIMs TOPOICKON (ayHbl. bronornueckoe u X03sIMCTBEHHOE 3HAUCHUE
arpo3KOCUCTEM U YpOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aWMOJCWUCTBUN OpPraHU3MOB B
aKocucTteMax. Ponb kackaonozo sphgexma u 6udo8-30uguxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu dxocucmem. llepeHOC SHEPrUM M BEIIECTB MEXKIY CMEXKHBIMU
HSKOCUCTEeMaMHU. YCTOWYMBOCTh OPraHW3MOB, MOMYJISIMIA M DKOCHCTEM B YCIOBHAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3/ICHCTBUM.

Mexanuzmol  6030elicmeusi  3a2pA3HEHULl PA3HBLIX MUNO8 HA CYOOP2AHU3MEHHOM,
OpP2aHUBMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmeus. MeTo1010T1sl MOHUTOPUHIA €CTECTBEHHBIX
Y QaHTPOTIOTCHHBIX SKOCUCTEM.

JdeMoHcTpamun

[Toprper: A. JIx. Tencau.

Tabmumpr 1 cxemsl: «CTpykTypa OHOIEHO3a», «IKOCHUCTEMA LIMPOKOJIMCTBEHHOTO
meca», «IKOCHUCTeMa XBOWHOTO Jeca», «DyHKUMOHAIbHBIE TPYIIbl OPraHU3MOB B
skocucteme», «KpyroBopor BemiecTB B 3kocucteme», «llemu nutanus (macTOUIIHAs,
JIeTpUTHAS )», «IDKOIOTUYECKAs MTUPAMHJIA YHCE», «DKOJIOTHYeCKas MUpaMuaa OMOMacchDy,
«QKoyornyecKkas nupammaa dHepruny, «O0pa3oBanue Oosotay, «llepBuyHas Cykmeccus,
«BoccranoBieHue Jieca mocie mnoxapa», « JKocucreMa o3epay, «ArpoueHosy, «Kpyrosopor
BEIIECTB U IMOTOK SHEPTUU B arpoiieno3ey, «IIpumepsl ypOoIKOCUCTEMY.

O6opynoBanue: repOapuy pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydelia NTUI] U 3BEPeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUM, aKBAPUYM KaK MOJIEJIb 9KOCHUCTEMBI.

IIpakTnyeckas padora «/3yueHnue u onucanue ypO03KOCHUCTEMBIY.



JlabopaTopnasi  paGora  «l3ydyeHue  pa3sHOOOpazus  MEJNKUX  IMOYBEHHBIX
YJIGHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

IKCKYpeust «IKCKYpCHs B THIIMYHBIN OMoreoreHos (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha
CYXOZOJbHBIN WM TOWMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKypeus «IKCKYpCUs B arpodKocHcTeMy (Ha MOJIe WK B TEINIMYHOE XO03SIHCTBO)».

Tema 10. buocdepa — rinodanbHasi IKocUCTEMA

buocdepa — obmeruranerapaas 000J109ka 3eMIIH, TJe CYIIECTBYET WM CYIIECTBOBAIA
*u3Hb. PasButme mnpeacraBneHuit o Oumochepe B Tpymax D. 3rocca. Yuenue B. W.
Bepnaackoro o 6uochepe. O6mactu 6uocdeps! u e€ coctas. JKupoe BeecTBo 6rocheps u
ero GyHKIUH.

3aKOHOMEpPHOCTH  cymiecTBoBaHus  Ouocdepol. OcobOeHHOocTH Ouocdepsl  Kak
rio0abHOM SKocucTeMbl. JlnHamMudeckoe paBHOBecue B Ouocdepe. KpyroBopots! BemecTs u
OMOTCOXMMHUYCCKHE ITUKIIBI (YTIIepo/ia, a30Ta). PUTMHYHOCTE siBIIeHUH B Onocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstrne o Omome. OCHOBHbIE OHOMBI CyIIW: TYHIpA,
XBOWHBIE JIeCa, CMCIIAHHBIE W NIMPOKOJIMCTBEHHBIC JieCa, CTENHW, CABAHHBI, ITYCTBHIHH,
TPOIMYECKUE JIeCa, BBICOKOTOPbs. KiTMMaT, pacTUTENbHBINA 1 )KHBOTHBIA MAP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIHMS JKUBBIX CHCTEM, OLIEHKa HX PECYpCHOrO IOTEHIMana |
ouochepHbIX QYHKIIMA.

JdemMoHcTpanuu

[Toprpetsr: B. U. Bepuaznckuii, 3. 3rocc.

Tabmuuper u  cxemsl: «l'eocdepbr 3emnu», «Kpyroopor asora B HpUPOIEY,
«KpyroBopot yrinepoga B mpupoje», «KpyroBopor kuciopona B mpupoae», «KpyroBopor
BOJBI B IIpupoae», «OcHOBHBIE OMOMBI cyminy, «Kinumatudeckue nosica 3emnuy, « TyHIpay,
«Taitra», «Cwmemannsii jec», «lllupokonuctBennsii jecy», «Cremb», «CaBaHHaY,
«IlycteiHsay, « Tponrueckuil jiecy.

ObopynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpykawuias cpeaa

DKOJIOTUYECKHEe KPH3UCHI W WX MNPUYMHBL. BosmelicTBue dYenmoBeka Ha Owmocdepy.
3arpsi3HeHue BO3QYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHuEe BOJHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3pymienue nouBsl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KiiuMara.

AHTpOIIOTEHHOE BO3JICHCTBHE Ha PACTUTENbHBIN U KUBOTHbI Mup. Oxpana
PaCTHTENBHOTO ¥ >KHBOTHOTO MuUpa. OCHOBHBIC NPUHIUIBI OXpaHbl MPUPObl. KpacHbie
kaura. Ocobo oxpansiembie npuponansie Teppuropun (OOIIT). Boranmueckue cagsl u
300JIOTUYECKUE TTapKH.

OcHOBHbIE TPHUHIMIIBI  YCTOMYMBOIO  pPa3BUTHsS  4YEJIOBEUECTBA U  MPUPOIBL
ParnmonanbHOe IpUPOAONOIB30BAHNE U COXPAaHEHHE OMOJIOTHYECKOTO PasHOOOpa3ust 3eMIIH.
OOme  3aKOHOMEPHOCTH  TJO0ANBHBIX  JKOJIOTUYECKUX  KpusucoB.  OcoOeHHOCTH
COBPEMEHHOT'0 KPHU3HCa U €r0 BEPOSTHBIC MOCIIEICTBUS.

Pa3BuTHe MeTOIOB MOHUTOPUHTA pPAa3BUTHS OIMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemusble ucciedosanusi nepexooa K pecypcocbepezaioweli U KOHKYPEHMOCHOCOOHOU
sHepeemuke.  buonoeuueckoe  paszmoobpasue  u  ouopecypcvl.  Hayuonanvhvie
ungopmayuonHvle cucmemsl, obecneuusaowue OOCMyn K UHDOpMAyuu nO COCMOAHUIO
omoenbHuIX 81008 U dKocucmem. OCHOBbI dKOpeadburumayuu SKOCUCmem u cnocobos 6opvobl
¢ buonogpesicoeHusmuU. PekoHcmpyKyus MOPCKUX U HA3eMHbIX IKOCUCEM.

JdemMoHcTpanuu



Tabmumpr 1 cxeMmbl: «3arps3HeHne arMmocdepb», «3arps3HeHue TUAPochepb,
«3arpsizHenne TouBbl», «llapaukoBbiii 3PdexT», «Ocobo oxpaHseMble MNPUPOIHBIC
TeppUTOpUNY, «MOJCIN YIPaBIIEMOT0 MUPAY.

ObopynoBanme: ¢Gotorpadun OXpaHIEMbIX pPACTEHUH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®enepannu, KpacHoit KHUTHU peruoHa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS ydeOHoro mpemmera «buomorus» B 11 knacce
JOJIKHBI OTPaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUHN O MECTE U POJIH OUOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B (DOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KApTHUHBI MUPA, B MIO3HAHUH 3aKOHOB
MPUPOJIBI ¥ PEIICHUH 3KOJOTUYECKHX MPOOJIEM YeIOBEYECTBA, a TAK)KE B PEIICHUH BOIIPOCOB
paIMOHATBFHOTO TPHUPOJIOTIONL30BAaHUS, U B (OPMUPOBAHWU IICHHOCTHOTO OTHOIICHHS K
MpHUPO/Ie, OOIIECTBY, YEJIOBEKY, O BKJIa/Ie POCCHMCKUX M 3apyOECKHBIX yUEHBIX-OUOIOrOB B
pa3BuUTHE OHOJIOTHH;

YMEHHUE BJIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpasi BKIIOYAECT ONPEIACICHUS
U TMOHUMAaHUE CYIIHOCTH OCHOBOIOJATAIOIIUX OMOIOTUYECKUX TEPMUHOB U MOHSTHUN (BUI,
aKocucTteMa, Ouocdepa), Ouosormueckre Teopuu (dBoJonMOHHAas Teopus Y. JlapBuHa,
CUHTETHYeCKas Teopus 3Bojtonnn), yueHnus (A. H. CeBepiioBa — 0 MyTAX W HaIpaBICHUSIX
spommonnn, B.W. Bepranckoro — o 6mocdepe), 3akoHBI (FeHETHUECKOTO paBHOBecHs K.
Xapau u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), mpasuna (Mmunumyma HO.
JInbuxa, HSKOJOTMYECKOW MHUpaMUIbI SHEPIrHH), TUIOTe3bl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHHUE BJIAJIETh OCHOBHBIMH METOJAaMU HAYYHOTO IO3HAHUS, HCIOJIb3yEeMbIMU B
OMOJIOTMYECKUX HCCIICIOBAHUSAX JKHBBIX OOBEKTOB M JKOCHCTEM (OMHCAaHHE, H3MEpPEHUE,
HaOII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH
B [IPUPOJIE;

YMEHHUE BBIACIATh CYNICCTBCHHBIC NMPU3HAKU: BHUJIOB, OMOTEOIICHO30B, 3KOCHCTEM H
Oouocdepsl, CTaOMIN3NPYIONIETO, ABIKYLIETO M Pa3phIBAIOIIErO E€CTECTBEHHOTO OTOOpa,
QIJIONIATPUYECKOTO0 M CHUMIIATPUYECKOT0 BUA000pa30BaHUS, BIMSHUS JIBUKYIIHX CHJ
IBOJIIOIIMH HA TEHO(OH| MOMYJISAINH, TPUCITOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHWUS,
YepeloBaHMsI HAMPABICHUM SBOJIOLMH, KPYroBOPOTAa BEIIECTB M TOTOKA SHEPrUU B
9KOCUCTEMAX;

YMEHHUE YCTAHABJIMBATh B3aMMOCBA3M MEXAY IMPOLECCAMHU HBOJIIOLUHU, ABUKYIIUMHU
CHJIaM{ aHTPOIOTeHe3a, KOMIOHEHTAMHU PA3IMYHBIX IKOCHUCTEM U MPHUCTIOCOOICHUSIMHI K HUM
OpraHU3MOB;

YMEHUE BBIABISITH OTJIUYUTEIbHBIC MPU3HAKH >KUBBIX CHUCTEM, IMPHUCIIOCOOIEHHOCTH
BUJIOB K cpelae oOuTaHHs, aOWOTHUECKUX M OHOTHYECKMX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBS3€l OpPraHU3MOB B COOOINECTBAX, AHTPONOTCHHBIX H3MEHEHHH B IKOCHCTEMax
CBOEHM MECTHOCTH;

yMEHHE WCII0JIh30BaTh COOTBETCTBYIOIINE apryMeHTHI, OHMOJIOTUYECKYIO
TEPMUHOJIOTMI0O M CHUMBOJIMKY I JIOKa3aTeIbCTBAa POACTBA OPraHU3MOB  Ppa3HBIX
CUCTEeMAaTUYECKUX TPYII, B3aUMOCBS3M OPraHu3MOB U Cpelbl OOWTaHMs, EIUHCTBA
YEJIIOBEUECKUX pac, HEOOXOJUMOCTH COXPaHEHUsT MHOrooOpasusi BHIOB U DKOCHUCTEM Kak
YCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI M UETIOBEYECTBA;



yMEHHUE peliatb OMOJIOTUYECKUE 3aJla4d, BBUIIBJISATH NMPHUYUHHO-CICICTBEHHBIC CBSI3U
MEXJYy HCCIICIYEMbIMU OHOJOTMYECKHMMH IPOIECCaMU W SIBJICHUSMH, JIejaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHSITH JIA0OPATOPHBIC U MPAKTUICCKUE PAOOTHI, COONIOAATH MpaBUia IpH
paboTte ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUTaTh TUIOTE3bI, MPOBEPATh UX OIKCIEPUMEHTAJIBHBIMH CPEICTBAMH,
dbopMyIMpys 1eldb HCCICIOBAHUS, AHAIU3UPOBATH IIOJIYUCHHBIC PE3yJbTaThl U JENaTh
BBIBO/IBI;

YMEHHUE y4acTBOBaTh B Y4€OHO-UCCIIEIOBATEILCKOW pabOTe 110 OUOJIOTHH, SKOJIOTUU U
MEJIUIIMHE, IPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOILIECTB, M MyOJIMYHO MPEACTABIATH
MOJIyYCHHBIC PE3YJIbTAThI HA YUCHUYECKUX KOH(PEPEHIUIX;

YMEHHE OIICHWBATh THUIOTE3bl W TCOPHUU O MPOHMCXOXKICHUHM JKHU3HH, YEIOBEKA H
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0aX MPEIOTBPAIICHUS TII00ATBHBIX
M3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBISATH OCO3HAHHBIA  BBIOOp Oyaymed mpodeccHoHaIbHOM
NESATCILHOCTH B 00JIaCTH  OWOJIOTMH, DKOJIOTHH, TIPUPOJIONOIH30BAHUS, MEIUIUHBL,
OMOTEXHOJIOTMH,  IICUXOJIOTMH,  BETEPUHAPUH,  CEIBCKOTO  XO3SMCTBA,  MHIICBOU
MPOMBIIICHHOCTH, YIIIyOJISITh TO3HABATENIbHBI MHTEPEC, HANPAaBICHHBIA HAa OCO3HAHHBIH
BBEIOOP COOTBETCTBYIOIIEH MPOQPECCHH W TMPOJOJIKCHHE OHMOJIOTHYECKOro 00pa3oBaHUs B
OpTaHU3aIMIX CPEIHEro MPO(EeCCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

TEMATHUYECKOE IVIAHUPOBAHUE

11 KJIACC
Ne KoanyecTtBo 4acos
o/ HanMeHoBaHMe pa3iesioB M TeM MPOrpaMMBbl Beero
KP P
| 3aposkJeHNe U Pa3BUTUE IBOITIOIMOHHBIX 4
MpEeJICTaBICHU B OMOJIOTUI
2 MukposBontonus U €€ pe3yJIbTaThl 14 1 4
3 MakposBoitouus U €€ pe3ysibTaThl 6
4 [IpoucxoxxaeHue U pa3BUTHE )KU3HU Ha 3eMiie 15
5 [IpoucxoxaeHre yenoBeKka — aHTPOIIOTeHES 9 1 2
DKOJIOTUsl — HayKa O B3aUMOOTHOIIIEHUSX
6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM C 3 1
OKpY>Karolleu cpenou
7 Opranusmsl 1 cpesia 0OUTaHus 9 3
8 DKoJorusl BUAO0B U NOIMYJISILIUMA 10 1 1
9 DKOI0Trus COOOIIECTB. DKOIOTHYECKUE CUCTEMBI 12 1
10 buocdepa — rmodanbHas 3KocucTeMa 6
11 UYenosek u OKkpyskaromas cpeia 6
12 O06o00611IEHNE 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 15




Cnoco0bl OLIEHKH JOCTUKEHHUS YYAIIMMHUCH MJIAHUPYeMbIX
pe3yJbTaToOB
@DopMBbI U METOIbI TPOBEPKU 3HAHUN M YMEHUHN YJaIllUXCs: YCTHBIM OMPOC, KOHTPOJIbHAS
pabota, TecTUpoBaHuE (TECTHI C BELIOOPOM 0TBeTa, TecThl «Ja/Het», TecTh
JIOTIOJIHUTEIHHOTO OTBETA, TECTHI HA MOCJIEIOBATENLHOCTD MPEAI0KEHHBIX 2JIEMEHTOB
3HaHWi1), BBISBJICHHUE TIPABUIIBHBIX CBSI3€H B 3aIIOJIHEHUH TaOJIHII, PEIICHNE
OMOJIOTMYECKHX 3aJa4, UTPbl — BAKTOPUHBI HA 0000IIAI0IEM YPOKe, TPaKTHYECKHE
JIOMaITHUE 3a/IaHUs, 3aII0JIHEHUE CXEM, TaOJIHII, pUCYHKOB
Kpurepun oneHuBanus.

[Tpu BbICTaBICHUH OIICHKU HEOOXOAMMO YYUTHIBATh: IPABUIBHOCTH U OCO3HAHHOCTh
W3JI0KEHUS COJIEPKAHUs, TIOJIHOTY PACKPBITHS OHATHH, TOYHOCTh YIIOTPEeOIeHUS
HAyYHBIX TEPMUHOB; CTETIEHb C(HOPMUPOBAHHOCTU MHTEIUICKTYAIbHBIX U
001Iey4eOHBIX YMEHHIA, CAMOCTOSATEIIFHOCTh OTBETA; PEUEBYIO TPAMOTHOCTD H
JIOTUYECKYIO MOCIIEI0BATEIbHOCTh OTBETA.

ommemkKa «5»:

MIOJIHO PACKpPBITO COZIep KaHNEe MaTepuaia B 00beMe MporpaMmbl U y4eOHHKA; YETKO U
MIPaBUJILHO JIAHBI ONIPEICIICHHS U PACKPBITO COICpKAHNE

MOHSATHI1; BEPHO MCIIOJIb30BaHbl HAYYHbIC TEPMUHBL; JIJIS JIOKA3aTEeIbCTBA
MCIIOJIb30BaHbI Pa3IMYHbIC YMEHUS, BBIBOBI U3 HAOIOICHUI U OTIBITOB; OTBET
CaMOCTOSITEIIbHBIM, UCII0JIb30BaHbI paHee MPUOOPETEHHBIC 3HAHMS.

ommemka «4»:

PacKpBITO OCHOBHOE COZICpKAHKE MaTepHaa;

B OCHOBHOM ITpaBHJIbHO JaHbI OIPCACIICHUA MOHSTUU W UCITOJIB30BAHEI HAay4YHBIC TCPMUHBI;
OTBCT CaMOCTOHTeHBHLIﬁ;

oTIpeieTICHYsI TIOHSATUI HETIOTHBIE, TOMYIICHBI HE3HAYUTEIbHBIC HAPYIICHHS
MOCIIE0BATEIHHOCTH U3II0KEHHU S, HEOOIbIIINE HETOUHOCTH MPHU UCIIOJIb30BAHUNHAYYHBIX
TEPMHUHOB WJIM BBIBOJIaX M 00OOIICHUSX M3 HAOIIOICHUI U OTIBITOB.

ommemKa «3x»:

YCBOEHO OCHOBHOE COJIep)KaHHe yueOHOro MaTepuana, HO U3J10XKeHO (hparMeHTapHO, He
BCET/Ia MOCIICA0BATEIHHO; OTPEICIICHUS TOHITHI HEAOCTATOYHOUCTKHE; HE

HCII0IL30BaHbI B KQUECTBE J0KA3aTEILCTBA BBIBOALI M 0000IIEHHS U3 HAOIIOAEHUHN U
OTIBITOB WJIH JIOTMYIICHBI OITUOKY MPU MX U3JI0KEHUHY;

JOITYIIIEHBI OIIMOKH ¥ HEIOCTATOYHO B MCITOJIb30BAHUH HAYYHOW TEPMHUHOJIOTHH, OTIPEACIICHUN
MOHSTHUH.

OMMEMKA «(2»:

OCHOBHOE cofiepaHue y4eOHOTo MaTepuana He pacKphITO; HE JJaHbl OTBETHI Ha
BCIIOMOTATEIIbHBIC BOIIPOCHI YYHUTEIIsS; JOIYIICHBI TPYObIe OMIMOKH BOTIPEISIICHUN TIOHSTHH,
MIPU MCTIOJIb30BaHUU TEPMHUHOJIOTHH.

OneHka NpaKTHYeCKUX YMEHHMH yJaluxcs
1.0neHKa yMeHHMH CTABUTH ONBITHI.

Y4uTens T0JKeH yYUTHIBATh: CaMOCTOSITEILHOCTD 1T0100pa 000pyI0BaHUS i OOBEKTOB;
MIOCJIEA0BATEIBHOCTD B BBIIIOJHEHUH PAOOTHI IO 3aKJIAJIKE OIBITA; JOTMYHOCTh U TPAMOTHOCTh B
OIMCaHUU HAOIIOIEHUH, B )OPMYIMPOBKE BBIBOJIOB U3 OIIBITA.



OMMEMKA «(5»:
MPaBUJIBHO OIPE/ETIEHA LEIb OIbITA;

CaMOCTOSITEIIEHO ¥ MOCIIECIOBATEIILHO IMPOBEICHBI TIOJ00P 000PYIOBaHUS W OOBEKTOB, a TAKXKE
paboTa 1o 3akiajKe OIbITa, HAYYHO IPAMOTHO, JIOTMYHOOIKMCAHBI HAOIIOICHUS 1
c(hOpMyIIUPOBAHBI BBIBOJIBI U3 OTIBITA.

ommemka «4»

MIPaBUJILHO OIPECIICHA LIEThb OTbITA;

CaMOCTOSITENILHO MPOBEICHA T0I00p 000pyI0BaHUS U 0OBEKTOB, a TaKke paboTa 1o
3aKJIaJIKe OTIBITA; TIPU 3aKJIAJIKE OIBITA IOMyCcKaeTcs | — 20MMOKH;B IETIOM IPaMOTHO
Y JIOTUYHO OMHMCaHbI HAOIIOACHUS U C(HOPMYIHPOBAHBI BEIBOBI U3 OMBITA; B
OIMCAaHWY HAOIIOACHHIA U3 OIBITA JIOMYIICHB HETOYHOCTH, BBIBOJIBI HEIOJIHBIC.
ommemxka «3»:

MIPaBUJILHO OIPECIICHA 11EJIb OIIbITA;

1o100p 000pYyIOBaHUS M OOBEKTOB, a TAKXKE PaOOTHI IO 3aKJIAJIKE OIBITA TIPOBEACHBI C
MTOMOIIBIO YYUTENS; TONYIIEHbl HETOYHOCTH U OLIMOKH MPU 3aKJIaJKEONbITa, ONMMCAaHUI
Ha0IIt01eHUH, POPMYITUPOBAHUHU BBIBOJIOB.

ommemka «2»:

HC OIpCaciICHA CaMOCTOATCIIbHO LCJIb OIIbITAa; HC ITOATOTOBJICHO HYXXHOC O60py,Z[OBaHI/Ie;
AONYIICHBI CYINICCTBCHHLIC OIINOKH IIpH 3aKJIaAKC U O(l)OpMJIeHI/II/IOHHTa.

Ouenka ymMeHHii MPOBOAUTH HAOJIIOIEHUSI.

Yuurenb J0JKESH YUYUTBIBATD:
MMpaBUJIbHOCTDb IIPOBCACHUA Ha6J'IIO,I[CHI/II71 I10 3aJaHHUIO,

YMEHHE BBIICISATH CYIIECTBEHHBIE MPHU3HAKH y HaOogaeMoro oobwekTa (mporecca)
JIOTHYHOCTh U HAyYHYK0 T'PAMOTHOCTh B O(DOPMIICHUHU PE3yJIbTaTOBHAOIIOJICHUI U B BBIBO/IAX.
ommemxka «5»:

MIPABWIIBHO, ITO33JaHTHIO YIHTEIISI IPOBEJCHO HAOIIOICHUE; BBIJICIICHBI CYIIICCTBCHHBIC
MIPU3HAKU y Ha0JII01aeMoro o0bekTa ( mporecca); JOTHYHO, HAYYHO TPaMoTHO odopmieHb
pe3yIbTaThl HAOFOICHUH 1 BHIBOJIBI.

ommemxa «4»:

MIPABIJIBHO I10 33/IaHUIO YUUTEIISI IPOBEICHO HAOIIOACHHE;

NIPY BBIJICIICHUH CYIIIECTBEHHBIX MTPU3HAKOB Y HA0JII0IAEMOTO

o0BeKTa (Ipoliecca Ha3BaHbl BTOPOCTEIICHHBIE; TOMYIIICHA

HEOPEKHOCTh B 0(hOPMIICHHH HAOJIIOICHUI U BBIBOJIOB.

ommemxka «3»:

JOMYIICHBI HETOYHOCTH U 1 — 2 omKMOKK B IPOBEICHUH HAOIFOICHUH 110 3aJJaHUI0 YUUTEIIS;

IIPU BBIICTICHUH CYIIECTBEHHBIX TPU3HAKOB Y HA0II01a€MOT0
00BeKTa (Tpolecca) BhIACTICHBI NI HEKOTOPBIE; TOMYIIEHBI
omuOku(1 - 2) B opopmiaeHnn HaAOIIOACHUI B BBIBOJIOB.
ommemka «2»:
nomnyiiensl omuOku (3-4)B mpoBeAeHUN HAOMIOAEHUH 10 3aaHu0 yuuTens. HenpaBuibHo
BBIJICTICHBI TPU3HAKK HaOI0JaeMoro 00bekTa ( mporiecca); JonmynieHbl omuoku ( 3-4) B
odopmiieHnn HaOII0JEHUI U BBIBOJIOB
OueHka 3a NpoBepoOYHbIE TECTHI
VYuurtens 10JDKEH MPOBECTH MHCTPYKIMIO AJsl TecTupyeMbix OHa JOMKHA OBITH

KOPOTKOM, OHSITHOM U 001Iel JUIsi BCeX UCHBITyeMbIX. HCTpyKIus 1acT pa3bsicHEHUS,
KaKk HEoOXOJIMMO OTBEYaTh HA 3aJaHUs TecTa. B MHCTpykuuu cooOuraercs BpeMs, B



TEUEHHE KOTOPOTrO CIYLIATEISIM HEOOXOMMO BBIMIOJIHUTD TECT, TUII IIKAJIbI OIICHUBAHUS.
B MpoOICHTHOM COOTHONICHUU OLEHKH (10 MATHOAUIBHONW CHCTEME) PEKOMEHIYETCsI
BBICTABJIATh B CJCIYIONIMX IHAIa30HAX
«2» -49-0 %
«3»-69-50%
«»-89—-70%
«5» - 100 - 90%
YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLNECCA

Iporpamma: ®EJIEPAJIbHAS PABOYAS ITPOTPAMMA CPEJHEI'O OBLIET'O
OBPA30BAHUSA BUOJIOI'USA (yriry0aéHHblii ypOBeHb)
(mst 10-11 xmaccoB 00pa3zoBaTeNnbHBIX opranu3anuii) Mocksa —2023

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIS1 YYHEHUKA

B cootBercTBuM C (enepanbHbIM nepedyHeM ydeOHuKOB (mpukaz Ne 119 ot 21.02.2024 r.)
HEOOXOUMO UCHONB30BaTh CHEAyIOlMe Y4YeOHUKH TpH HW3YYEHUH OWOJOTMH Ha
yriayosneHHoM ypoBHE B 2024 — 2025 y4eOHOM TOAy MOXHO HCIOJIB30BATH CIEIYIOLIHE
y4eOHHKHU:

- TepemoB A.B., IlerpocoBa P.A. buonorus. buonoruueckue cucremMbl U TPOLECCHI
(yrmyonennsiii ypoerb) 10 — 11 kmacc (1o 14 urons 2025 rona).

- buomnorus. 10 xnacc. Yriy6néunsiii yposens . [Taceunuk B. B., Kamenckuii A. A., Py6mos
A. M. u np. / Ilox pen. Ilaceunnka B. B. Jlunugs YMK: YMK "Jluaus xuzuu". B. B.
[Maceunuk, 10 k1.,2022 r

[Ipu peanuzanuu oO01IE00pa3OBaTENbHBIX MPOTPAMM HA YPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHus, (OPMUPYEMBIX YYaCTHHKAMH OOpa30BaTEIbHBIX OTHONICHUH MOXKHO

UCIOJIb30BaTh CIEAYIOIINE KypCchl U ydeHble mocobusi Kk HuMm: - [lonoBkoma M.B., HocoB
A.B., IlonoskoBa T.B. u npyrue, Oxonorus. MHauBHUIyanbHBIM HpPOEKT. AKTyajbHas
sKosorust; 6a3oBbiid ypoBeHb ans 10 — 11 kmacca, uznatensctBo «lIpocsemienne» (mo 25
centsiops 2025 roma); - TI'abpuensa O.C., OctpoymoB W.I'., IlypemmeBa H.C. u npyrue,
EcrectBoznanue mus 10 — 11 knacca, m3garenbetBo «IIpocserienue» (1o 25 centsiops 2025
roja)

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
https://fg.resh.edu.ru/ («Poccuiickas 3neKTpoOHHAS IITKOJIAY);



https://catalog.prosv.ru/category?filter%5B6%5D=970
https://catalog.prosv.ru/category?filter%5B6%5D=970
https://fg.resh.edu.ru/%20
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