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Pabouas mporpamma mo yueOHOMY npeamery «buonorus» Ha ypoBHE CPEeIHEro
obmrero oOpa3oBaHus pa3padOTaHa Ha OCHOBE:
- @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30oBaTEIbHOIO CTaHAApTa CPEIHEro  OOILIero
00pa3oBaHUsl, YTBEPKJICHHOTO MPHUKa3oM MuHHUCTEpCTBa 0Opa3oBaHus U Hayku PD ot 17
mast 2012 1. Ne 413 (c uzmenenusimu 1 nonosinenusmn) (painee — GI'OC COO);
- @epnepanbHOil  00pa3oBaTeNbHOM MpOrpaMMbl  cpeaHero oOmero obpa3oBaHus,
YTBEPKAEHHOHU NpuKa3zoM Munucrepctsa npocseuieHuss PO or 18 mas 2023 r. Ne 371;
- Ycraa MBOY «11O Ne 10»;
- OcHOBHOIT 00pa30BaTEIbHON MporpamMmbl cpeaHero obmiero oopazoBanus MbOY «11O NelOy;
- Paboueit nporpammel Bocriutanust MBOY «1O NelOy;
- [Tonoxxenust 0 pabouux MporpaMmax.

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «bUOJIOI'US»

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
SBIISIETCS OJHUM W3 KOMIIOHEHTOB IPEIMETHON 001acTi «ECTeCTBEHHO-HAYYHBIC TPEAMETHD.
CornacHo mnonoxenusm OI'OC COO mnpodunbHble y4eOHbIE NpeaMEThl, H3y4YaeMble Ha
yrayOnE€HHOM YpOBHE, SIBISAIOTCA criocoboMm muddepeHnnanuy o0ydeHusl Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpeOHMM OOIIMM, CpelHUM NPOPECCHOHATBHBIM U BHICHINM O00pa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOJIKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopueHTanuein
0o0y4aromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH Hay4yHOro 3HaHUS,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTHUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHHe O LIETU U 3aadax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOIEHHOM ypOBHE, ONpeaesseT 00s3aTeaIbHoe
(MVHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHHWE, €r0 CTPYKTYpHUpOBaHHME IO pas3jieiiaM U Temawm,
pacnpeneneHre no KiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh N3YUEeHUs yueOHOro MaTepuala
C Y4€TOM MEXINpPEAMETHBIX M BHYTPUIPEIAMETHBIX CBs3€H, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme mo OuMojoruu peanu3oBaH MPUHIIKI
MPEEMCTBEHHOCTH C W3Yy4YeHHWEM OHWOJIOTUHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHWs,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HAlpPaBICHHOCTh Ha  MOCIEAYyIOIllee  pa3BUTHE
OMOJIOTHYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS, IKOJOTHUYECKOTO0 MBILIUIEHUs, NPEACTaBICHUN O 340pOBOM 00Opas3e *KHU3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHUS K OKpY)Karolled NpupogHoi cpene. B mporpamme 1o
OMOJIOTUM TakK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesyibrataM o0y4deHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHOM
JEeSTENIbHOCTH OOYy4alolMXcsi MO0 OCBOEHHUIO COJEpXKaHUS OuOoJIoTMYecKkoro oOpa3oBaHUS Ha
YPOBHE CpeHero o01mero oopa3oBaHus.

VYuebHblit npeamer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIaeT
Ouonornyeckoe oOpa3oBaHue B IIKOJE M OPUEHTUPOBAH Ha pacIIMPEHUe U YriyOleHue 3HaHu|
0o0ydJarommxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
IMOPHOIOTHN M OWOJIOTHH Pa3BUTHSI, TCHETUKH, CEICKIIMH, OMOTEXHOJOTHH, DBOJIOIIMOHHOTO
YUEHHSI U DKOJIOTHH.

N3zyuenne yuebnoro npeamera «buonorus» Ha yriayOoJeHHOM YpOBHE OpUEHTHPOBAHO HA
MOATOTOBKY OOYYAIOMMXCS K TOCIENYIONIEMY TMOJYYCHUI0 OHMOJIOTHYECKOTO 00pa3oBaHUS B
By3aX M OpPraHU3alMsIX CpeaHero mpodeccruoHaabHOTO 00pasoBaHus. OCHOBY €ro ColepiKaHus
COCTaBJIIET CHUCTEMa OHOJOTMYECKUX 3HAHMUN, MOJYYEHHBIX MPHU HM3YYCHHUU OOYUYarOIIMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3efioB OHMOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro



oOpa3oBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIUPEHbl U yriIyOJIeHbI
Ouosornyeckue 3HaHHUA O PACTEHUSX, JKUBOTHBIX, I'puOax, OakTepusx, OpraHU3Me 4YeJOBEKa,
OOIMX 3aKOHOMEPHOCTSX MKHU3HH, JONOJHHUTENbHO BKJIIOUEHBl OMOJIOTMYECKHE CBEIEHUS
IIPUKJIAJHOTO ¥ IIOMCKOBOI'O XapakTepa, KOTOPBIE MOKHO HCIIOIb30BATh KAaK OPUEHTUPHI IS
nocjienyoomero Beidopa mnpodeccun. BozmMokHa Takke MHTErpanusi OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOLIMMH 3HAHUSMH, TIOJTYYEHHBIMU O0yYarOIIUMUCS IPU U3y4eHUH (QU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMY mnpenmery "buonorusa" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIM MOAXOJAbI K M3yueHuto Ouonoruu. CorjacHO UM, M3y4yaroTcs
CBOICTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS )KUBBIX CHUCTEM PA3HOI'O YPOBHs OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHUs OMOJIOTMYECKOro pa3HooOpaszus
wianeTsl. Tak, B 10 Kkimacce M3ydalOTCsl OCHOBBI MOJICKYJISIDHOH M KIETOYHOH OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OuoJIOrHH, aKTyaJUu3upPyrOTCs 3HaHUS OO0ydarolMXcs MO OOTaHUKE, 300JI0TUHM, aHATOMMH,
¢u3uonoruu uyenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yuaeHue o buocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB M MpPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHUHBI MMpa, 3HAaHUH O CTPOEHUHM, MHOrooOpasuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUH, OHOLEHO03a, IKOCHCTEMBI, O BbLIAIOIINUXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUSX B OHOJIOTMU, NMPUKIAIHBIX ACIEKTaX
Ouonornyeckux 3HaHui. /g pa3BUTUS U MOJJEp)KaHUS MHTEepeca 00ydarolmuxcs K OMOIOruu
Hapsy CO 3HaYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepuana B COJIEpKaHUU MPOrPaMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHS W PA3BUTHsS TOW WM MHOU
oOnacTu OMOJIOIMM, BKJIAJOM OTEUECTBEHHBIX M 3apyO€XHBIX YUEHBIX B PELIEHUE BaKHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

HEJIN U 3AJAYA N3YYEHUA YYEBHOI'O ITPEIMETA «bHOJIOI' US1»

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBIIAJICHUE
0o0y4aromyUMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM XHUBBIX CHUCTEM
pasHoro paHra u NpuoOpeTeHre YMEHU MCTIONb30BaTh STH 3HAaHUS B (HOPMUPOBAHHH MHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHuUs.

JlocTikenue neiau u3ydeHus: yuyeOHoro mpeamera «buonorus» Ha yriryOa€HHOM ypoOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMNX 3a1au:

OCBOCHME  OOYYAalOIMMHUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSIX, KOHLEMIMAX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX WU IpaBHIIaX,
COCTaBIJIIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTHUHY MHpa; O CTpPOEHHH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydJaromuxcs €  METOAAMU  MO3HAHUS  KMBOM  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HayK (MOJIEKYJISIpHOW U KJIETOYHON OMOJIOTHuH,
IMOPHOJIOTHN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU M CEIIEKIINU, OMOTEXHOJOTHH U CHHTETUYECKON
OMoNOTMY, TMAaJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1a0OpaTopuud M B MpHUponae (HaOioJaeHHe, H3MEpeHHe,
IKCTIEPUMEHT, MOJICTTPOBAHNE);

OBIIaJICHUE OOYYArOIIUMUCS YMEHHSIMH: CaMOCTOSITEIIbHO HAaXOJIWTh, AHAIM3HPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXJY pa3BUTHEM OHOJIOTMH M COLMAIBHO-



HSKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpOOJEeMaMy YEJIOBEYECTBA; OIICHHWBATh IOCIEICTBUS
CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
3MIOPOBBI0O U 3J0POBBIO  OKPYXAIOUIMX JIofel; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MMpaBUia MOBEACHUA B MPUPOAE U 0OecreueHus
0€3011aCHOCTH COOCTBEHHOM KH3HENEATEIbHOCTH B YPE3BBIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OHOJIOTHH;

pasBUTHE Yy 00YYAIOLINXCS MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBAaHMSIMU B OMOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
SKCIIEPUMEHTANBHBIX HCCIIEIOBAaHUM, pelIeHUs OHOJNOTMYECKUX 3a7ad, MOJEIUPOBaHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y OOyYarOMMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOHM MPUPOJE B LIEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B IPUPOJIE; MHTETpAllMM €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npruobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTIOIH30BAHUT
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpPaHEHUU COOCTBEHHOI'O 370POBBS M 3[0POBBS OKPYKAIOWIUX JIOACH (COOMoIeHuss Mep
npoQMIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYANHBIX CHUTYALUAX MPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBHMM JJii OCO3HAHHOTO BHIOOpPAa OOYYAIOUUMUCS WHIUBUIYaTbHOU
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MOcienyromeMy IpodecCHOHATBHOMY
CaMOOIIPENICICHNIO, B COOTBETCTBUM C WHAWBUAYAIBHBIMA HHTEpECAMH W MOTPEOHOCTAMU
peruoHa.

BOCIIUTATEJBbHBIN IMOTEHIINUAJI YYEBHOI'O TIPEAMETA
«BUOJIOT US»
peanusyercs yepes

e (opmMupOBaHUE UHTEIUIEKTYATbHO Pa3BUTOM JTMUYHOCTH, TOTOBOU K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHSITHIO PEIICHHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUINUMCS YCIOBUSM KHU3HU;

e  HAMpPaBJICHHOCTh OOYYEHUS HA CUCTEMATHUECKOE MPUOOIIEHHE YUalTUXCs K
CaMOCTOATENILHOM MTO3HABATEIILHON JIEATEIbHOCTH, HAYYHBIM METOIaM TTO3HAHUS,
(hopMHUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K OMONIOTHY;

e ofecrneueHHe yCIOBUH, CIIOCOOCTBYIOIINX MPHOOPETEHNIO 00YyUYaIOIIUMUCS OIbITa
pa3zHoO00pa3HON JAesTeNbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB
(KJrOYEBBIX KOMIIETEHIIMH ), UMEIOLINX YHUBEPCAIBHOE 3HAYEHHE IS pa3JIMUHbIX
BUJIOB JI€ATEIHHOCTH;

e (hopMHUpOBaHHE YMEHUN OOBSICHATH U OIICHUBATH SIBIICHUS OKPY)KAIOIIETO MUpa Ha
OCHOBaHUU 3HAHUH U OMBITA, TOTYYCHHBIX IPU H3yYSHUH OUOJIOTHH;

e (opMupoBaHue y 00y4arOIMXCsi TyMaHUCTUYECKUX OTHOLICHUH, TOHUMaHUS
IIEHHOCTHU OHMOJIOTMYECKHUX 3HAHUN I BI)Ipa6OTKI/I 3KOJIOTHYECKHU
11€J1ec000pa3HOro NOBEJICHUS B OBITY U TPYAOBOW AEATEIBHOCTH B IIEISAX
COXpaHEHUs CBOETO 3710POBBS U OKPYKAIOIIEH TPUPOTHON CPEJIbI;



e pa3BUTHE MOTUBAIMH K 00YUEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIMTaHMIO HA OCHOBE YCBOCHHMS OOIIEUEIOBEYECKHUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MPOGUIIS U HANIPABIEHHOCTH JabHEHIIEro 00yueHus;

e  HCIIOJH30BAHKUE BOCIUTATEIHLHBIX BO3MOKHOCTEH COIEPIKaHUs yueOHOTO IpeIMeTa
4epe3 JIEMOHCTPAIUI0 00YYarOIUMCSI IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MOBE/ICHHUS, TIPOSIBIICHUS YETIOBEKOIIO0US 1 I0OpOCepAeYHOCTH, Yepe3 mo100p
MPOOJIEMHBIX CUTYAIU JIJIs1 0OCYKICHHUS B Kilacce;

e IMPUMEHEHHUE HA YPOKE UHTEPAKTUBHBIX (hOpM pabOTHI yyaIIUXCs:
WHTEJUICKTYJIbHBIX UTP, CTUMYJIUPYIOIIMX [T03HABATEIbHYIO MOTUBAIUIO
IIKOJIbHUKOB; TUCKYCCUH;

e MHMIMHUPOBAHME U MOJJEPAKKA UCCIEAOBATEIBCKOM 1€ATENbHOCTH LIKOJIBHUKOB B
paMKax pealu3aluy UMU UHAMBUAYAIbHBIX U IPYNIIOBBIX UCCIIEJOBATEIBCKUX
IIPOEKTOB.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE IIKOJIbI

OO1mee YUCIIO 4YacoB, OTBEICHHBIX HAa HM3Y4YCHHUE OHMOJIOTMM Ha YriyOJICHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Hexaeno), B 11 kiacce — 102 gaca (3 vaca B Heelno).

Ot6op opraHu3alMOHHBIX (QOpPM, METOJOB U CPEACTB OO0ydeHuss OuOJIOTUH
OCYILECTBIISICTCS C YUETOM CHEHU(PHUKU €ro COJCPaHUsS M HAMPABICHHOCTH Ha MPOJIOJDKCHUE
OMOJIOTHYECKOr0 00pa3oBaHUsI B OPraHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0OpazoBaHusl.

OO0s13aTeIbHBIM YCIIOBHEM TP OOYYCHHUU OWOJIOTHMHM HAa YIIyOJIEHHOM YpPOBHE SIBIISICTCS
NPOBEJICHUE JIA0OPATOPHBIX M MpakTHUecKux pabor. Takke yuyacTHe oOydaromMxcs B
BBIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKUX  paboT, TeMaThka KOTOPBIX
OTIpEeNIeNSIeTCSl YYHUTEJeM Ha OCHOBE HMEIOMIMXCS MaTepUAIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

YYEBHO-METO/JUYECKHUHA KOMILIEKC

Tepemos A.B., IlerpocoBa P.A. buosnorus. buonornueckue cuctemMsl U TPOLIECCHI.
Yrinybnennoe odydenue. 10 -11 knacc. OO0 «1OL] Muemo3una

Tepemos, IletpocoBa: buosorus. 10-11 kinaccel. buonornueckuit cuCTeMbI M IPOIIECCHI. YTII.
ypoBeHb. Metoaudeckoe nocooue. DI'OC

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Conepxanue TNpPOTrpPaMMBl,  BBIICICHHOE  KYpCcugom, HE BXOAUT B  TPOBEPKY
rocynapcTBeHHoU urorooit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMoNoTUsl — KOMIUIEKCHas Hayka. Kparkas ucropusi pa3BUTHS OHOJOTHH.
buonornueckre Hayku W HW3ydaemMble UMHU TpobOieMbl. DyHIaMEHTalbHBIC, MPHUKIAIHbIE U
MIOVCKOBBIC HAYYHBIC UCCIIEIOBAHHS B OMOJIOTHH.

3HadyeHne OWoJoruH B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccuun, cBszaHHbie ¢ Owonorueil. 3HaueHUe OWONOTMH B MPAKTHYECKON



JIEATEIIbHOCTH 4YEJIOBEKA: MEIULMHE, CEIbCKOM XO34KMCTBE, IPOMBILIJICHHOCTH, OXpPaHE
IIPUPOJBIL.

JleMoHCTpauMu

[Toptpetsl: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuid, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TaGnuupl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOIOrMYEeCKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus onosnoruu. CBOMCTBaA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIOKHOCTD W  YHOPSALOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOPraHM3alMs, CaMOBOCIIPOU3BEIECHUE, Pa3IpakKUMOCTh,
U3MEHYMBOCTb, POCT U pa3BUTHE.

VYpOBHH OpraHu3allid JKUBBIX CHCTEM: MOJICKYJSPHBINA, KIIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIN, HOIYJIALIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUIT),
ouocdepusbiid. IIpoueccsl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHBIE MPHU3HAKU >KHUBOTO.
Kuzsp kak popma cymectBoBanus mMarepuu. Hayku, nzydaromue *HUBblE CUCTEMBl Ha Pa3HBIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoabl OGuonorndeckoil Hayku. HabGmronenue, mzMepenue,
DKCIIEPUMEHT, CUCTeMaru3anus, wmeraaHanus3. [IoHATHME O 3aBUCMMOM M HE3aBUCUMOWU
nepemenHo. IlmanupoBanue skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runote3a. [loHsTHe BBIOOPKHU U €€ 0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yJIbTaToB. [IpUUnMHBI MCKaKEHUS PE3yJIbTaTOB HKCIEPUMEHTA.
IIonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buosornyeckue CcUCTEMBI»,
«CBoiiCTBa )XKMBOW MaTepun», «YpOBHU OpPraHU3aluU KUBOM IPUPOIBD», «CTpOEHUE KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpTaHu3May,
«buoreorienos», «buocdepan, «MeTobl U3yUSHUS JKUBOU MPUPOJIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s TPOBECHUS HAOIIOACHUH, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHuE pa3IMUHBIX METOAOB IPU H3YYEHUH MKUBBIX
CHUCTEMN.

Tema 3. buosnorus Kjierku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

Metonbl MOJEKYISpHOW M KIETOYHOHM OMOJIOTMH: MHUKPOCKOMHMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHnnanbHOe  LEHTpUYTHPOBaHHUE,
KyJbTUBUPOBaHUE KIETOK. M3yuenue (ukcupo8anHulx Kiemox. DIEKTPOHHAsT MUKPOCKOIHSI.
Koungpoxanvnaa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JleMoOHCTpaLun

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKOM», «cTtopus
Pa3BUTHUSA METOI0B MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MHUKpPOIpENaparbl pacTUTENbHBIX, dHUBOTHBIX WU
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeToq0B KJIETOYHOM Ouosoruu (xpomarorpadus,
anekTpodopes, muddepennmnansaoe neHTpudyruporanue, [ILP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH



XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIIbTPaMHUKpPOdJIeMeHThI. Boga u e€ poib
KAK pacTBOPUTENS, pPEareHTa, y4yacTUe B CTPYKTYPUPOBAHUU KIIE€TKH, TEIUIOPETYISUU.
MunepasnbHble BEllecTBa KJIETKH, UX Onojiorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOM Moiyiekyinbl. llepBuuHas cTpykrypa Oenka, menTHIHAS
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OENKOB.
Knaccudukanus 6enxoB. bruonornueckue GpyHKIun 6enKoB. [Ipuonui.

VYrneBoasl. MoHOCaxapuabl, AUCAXAPHUIbI, OJIMIOCaXapHIbl M Tojucaxapuabl. OOmmid
IUIaH CTPOEHUS M (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckne ¢GyHKIUU
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccudpukanus — numnumos.
Tpurnunepuasl, pochoaunuabl, BOCKU, cTepouibl. bruonornyeckue ¢pynkunn nunuaoB. Oomme
CBOWCTBAa OHMOJIOTMYECKMX MeMOpaH — TEeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIyIPOHULIAEMOCTb.

Hyxneunnoseie kucnotsl. JJHK u PHK. Ctpoenue HykiemHOBbIX KHUCIOT. HykiaeoTumisbl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u ononorndeckune pynknuu JHK. Bugsr PHK. @ynkunn PHK B kiietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBszu B Mmojekyine AT®. buonornueckue
byukun  AT®. BoccTaHoBlneHHbIE TNEpEHOCUYMKH, HUX (YHKIUH B KJIeTKe. /[[pyeue
HYKIeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouonorus: OMOXMMHYECKHEe W OHOpU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuOMOJEKyl. Modenupoganue cmpykmypovl U @QYHKYui
OUOMONEKY U UX KOMHIeKco8. KomnvromepHwiii Ouzaiin u opeanuyeckull CuHmes OUOMONEKYT U
UX HeNPUPOOHBIX AHATI0208.

JdeMoHcTpannn

[Hoptpertsr: JI. [Toaunr, x. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX IIEMEHTOB B )KMBOW IIPUPOJIE».

Tabmuupbl u cxemsl: «llepuoanueckass TabnMIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemecTtBa B cocraBe OpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTypbl OenKOBOH MOJEKyJNb», «CTpOeHHE MOJIEKYN YIIeBOIOB», «CTpoeHuEe MOJEKYI
munuaoBy, «HyknenHoBbie KUCIOTE, «CTpoeHne MoaeKyiabl ATD».

Ob6opynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

Jladoparopnas padora «O0HapykeHHE O0EJTKOB C MTOMOIIbIO KaY€CTBEHHBIX PEAKITUI».

Jladoparopnasi pa6ora «lccienoBaHne HYKICMHOBBIX KUCIIOT, BBIJEICHHBIX W3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumel KJIETOK: dyKapHOTHUecKas M mpokapuorudeckas. CTpyKTYpHO-(YHKIMOHAIbHBIC
00pa3oBaHus KIETKH.

CtpoeHne TMpoOKapuOTHUECKOW KieTkh. KiertouHnas cTeHka OakTepwii W apxeil.
OcoOeHHOCTH CTPOEHHUs TeTepOoTpOoPHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3AX.

Ctpoenre n QpyHKUHOHHpPOBaHHE dyKapuoTHdeckoi kieTku. [lma3zmarudeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BeHIECTB dYepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, obneruénHas auddysus), aKTUBHBINA
(mepBUYHBIA ¥ BTOPUYHBINA aKTHBHBIA TpaHcmopT). [lomymponuriaemocts MemOpansl. Pabota
HaTPUH-KaTUEBOTO HAcOCa. JHOIMUTO3: MUHOIKUTO3, ParoruTos3. Dx301uTo3. Kierounas creHka.
Crtpykrypa v QyHKUIUHU KJIETOYHON CTEHKU pacTeHUM, rpru0oB.



Huronnazma. Lutozons. Lurockener. [IBukeHue nutoriasmbl. OpraHOWAbl KIIETKH.
OnHomMeMOpaHHBIC OpraHOMABI KJIETKU: 3HAoIazMarnueckas cetb (DIIC), anmapat [osnbmku,
JU30COMBI, UX CTpOCHHE U (QYyHKUMU. B3anMMOCBS3b OJHOMEMOpaHHBIX OPraHOMJOB KIIETKH.
CrpoeHne TpaHysIpHOTO peTuKymnyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imamkuii — (arpaHyJisipHbII)
sHAoIIIa3MaTHueckuil perukyinyMm. CekperopHast ¢yHkius anmapara [onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I onv0xcu. TpaHCIOPT BELIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieTOK. Kiterounslii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWBl KJIETKH: MHUTOXOHIPHUH, IIAcTUlbl. [lpoucxoorcoenue
mumoxonoputi u naacmuod. Cumbdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
(GyHKUMM MHUTOXOHApUH U miuactuf. [lepBUuHBIE, BTOPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCHHTE3UPYIOIIUX  JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOIIACTHI ~ BBICIIMX
pacTeHHuil.

HememOpannblie opranouas! kietku CtpoeHne M (GyHKIHMH HEMEMOPAaHHBIX OpraHOMI0B
KiIeTku. Pubocombl.  Ilpomeosxcymounvie  ¢hunamenmoi. MuUKpodMIAMEHTBL. AKmuHogbie
MuKpoghunamenmoi. MBIIICUHBIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Knerounsiii mneHtp. CTpoeHHE U JBUKEHHE IKIYTUKOB M PECHHUYEK.
Muxkpotpy6ouku nurorasmsl. Llentpuons. benku, accoyuuposanmvie ¢ MUKkpoguiameHmamu u
Mmukpompybouxkamu. Momopnvie 6enxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE W (DYHKIUH.
SAnepHslil 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacloNoXKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. Belku XpomMaTHHa — TMCTOHBL. JJunamuxa s0epHol
06010uKU 8 MUumo3se. HoepHulii mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpannn

IToptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabmuupel u cxembl: «CTpoeHHME SYKapUOTHYECKOM KIETKH», «CTpoeHHe >KHUBOTHOU
KJIeTKN», «CTPOCHHE PACTUTEIBHON KIETKN», «CTpoeHne MUTOXOHIpHUN», «Aapoy», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepuanbHbIX KIETOK.

JlabopaTopnasi paGora «/3yueHue cCTpoeHUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3ydeHne CBONCTB KJIETOUYHONH MEMOpPaHBD».

JlabopaTopnas padora «/ccnenoBaHue miia3mMonusa U AEMIa3MOJIA3a B PACTUTENIBHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue NBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U NPeBpallieHHe JHEPTHH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH M  reTepoTpodHBIA. YyacTHe Kuciaopoga B OOMEHHBIX — Hpolieccax.
OHepreruyeckoe oOecrniedeHue kietku: npespamieHne ATd B 0oOMeHHBIX Ipoleccax.
®epMeHTaTUBHBIM XapakTep peaklHuid KIETOYHOTo MeTaboiu3Ma. PepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M jaedcTBus. KodepmeHtbl. Otianuus (epMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaTOppl W OEIKU-MHTHOUTOPHI.  3aBUCHMOCTH  CKOPOCTH
(bepMEHTAaTUBHBIX PEAKINI OT pa3IuYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OPraHWYECKHX BEHIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcuceHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce (GotocuHTe3a. CBeTOBass U TEMHOBast
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
BnusiHue paznuyHbIx (pakTOpOB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A.



XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHLIUPYIOIINE
OakTepuu, xele300aKkTepun, cepoOaKTepHUH, BOJOPOAHBIC OaKTepru. 3HAUCHHE XEMOCHHTE3A.

AHnaspoOnbIe opranu3Mbl. Buabl Opokenusi. [IpomxykTbl OpoKeHHUsSI U MX HCIOJb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTMM W BO30yIHUTENH
0one3Hel.

AspobHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obmena. IloaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOPOAHOE pACUICTNIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHue, UM KJIETOYHOE JbIXaHue. Ponb MUTOXOHIpUH B Ipoleccax
Oouonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiImpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB IMepel] aHadPOOHBIM.
O} PeKTUBHOCTD SHEPreTHIECKOTO 0OMEHa.

JleMoOHCTpaL U

[Toptpetsi: k. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DoToCUHTE3Y», «DHEpreTHuueckuii oOMmeH», «buocuHTe3 Oenmkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHUE ISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlabopaTopnasi pa6ora «l3ydeHue KaTaJIUTHYECKOH aKTUBHOCTH (EpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlabopaTopnasi pabGora «M3yueHue (QPEpPMEHTATUBHOTO paCHICIUICHUS TEpOKCUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

Jla6opaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JladopaTropnas padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHgopMmanus U peaju3amnus eé B KJIeTKe

Peakiun matpuuHoro cuHtes3a. [IpMHIMI KOMIJIEMEHTApPHOCTH B PEAKLUSAX MAaTPUYHOTO
cuHTe3a. Peanuszanus HacieqCTBEHHOW HHQoOpMaluu. ['eHeTHueckuil Kon, €ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUNIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knremxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OmocunTese Oenka. YcioBus
O6uocunTe3a 6enka. Koguposanue aMmuHokuciot. Ponabs pubocom B OuocuHTe3e Oenka.

Coepemenuvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aius TeHoOMa y MPOKapuoT U
9YKapHoT. Perynsauus akTUBHOCTH T€HOB y mnpokapuoT. ['mmote3a omepona (. XKakxoO, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBbIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycsl — HeknieTouHble (OpPMBI KU3HU U oOsuratHble napazuthl. CTpoeHHe NPOCThIX U
CIIO)KHBIX BHPYCOB, PETpPOBUPYCOB, OaktepuodaroB. Kuszuenmwiti yukn J{HK-codeparcawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycupie 3a0oneBaHusi dYeloBeKa, JKMBOTHBIX, pactenuit. CIINA, COVID-19,
COLMANIbHBIE U METUIIMHCKHE TPOOIEMBI.

buoungopmamura: unmezpayus u ananuz 6oarvuux maccueos («bigdata») cmpykmypHulix
buonoeuueckux OanHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanun

[Toprpetsr: H. K. Konsos, /. 1. IBanoBCKHiA.

Tabmumprt w  cxembl: «buocuHTes Oenka», «['‘eHeTmueckuit Koa», «Bupych»,
«baxTtepuodarm».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.



Tema 8. /KuzHeHHBbIH UK KIETKH

Knerounslii muki, ero mepuoasl u perymsanus. Mutepdaza m mutos. OcoOEHHOCTH
mporiieccoB, npoTtekaronux B uHTepdasze. [loarororka kimetku k aeneHuto. [IpecuHTeTHYECKUT
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IMEPUOJIbI
uHTEpQa3bl.

Marpuunbii  cunre3 JHK — permkamums.  I[punuuner  permukanuun  JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBI  CHUHTE3, aAHTUIIAPALIEIBHOCTb. MeXaHu3M
perummkauuu  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuoTUN. JMIUIOMAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
I'omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBL.

Henenne kierkn — mMuto3. CTtagum MHUTO3a UM MPOUCXOJSALIME B HUX IPOLIECCHI. THIIBI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHHE MUTO3A.

Perynauus MUTOTHYECKOTO IMKJIA KIETKH. [IporpammmupyemMasi KieTo4Has rubenp —
aronTo3.

Knerounoe siapo, XpoMocombl, GyHKIIMOHATIbHASI TeHOMUKA. Mexanuzmbl nporugepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmuipel u cxembl: «KuU3HEHHBIM HHUKI KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomnpenaparbl: «MHTO3 B KIETKax KOpeLIKa
JTyKay.

Jlaboparopnasi padora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopaTopnas padora «HaGmroneHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa Jyka (Ha
TFOTOBBIX MUKpOIIpenaparax)».

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pa3zHooOpasue  opraHusmMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEACSATENIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeH, OAHOKJIETOUHbIE IPUOBI, OJTHOKIIETOYHbIE BOJOPOCIH, Ipyrue nmpoTucThl. KomoHuansHble
OpraHu3MBl.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacreHuit. Tumbel pacTUTENBHBIX TKaHEW: o0OpazoBaTeNbHAas, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, (PYHKIUH M pacroioXeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4YeJNoBeKa. THIbI JKUBOTHBIX TKAaHEW: AMNHUTEIUAIbHAS,
COEJMHUTENbHAs, MbllIeyHas, HepBHasi. OCOOEHHOCTH CTPOEHUs, (QYHKIHMH M PaCHOJIOKEHHS
TKaHEe! B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
’KUBOTHBIX U 4yenoBeka. OyHKIIUU OPraHOB M CUCTEM OPI'aHOB.

Onopa Tena opranu3moB. Kapkac pacrenuid. Ckenerbl  OJHOKJIETOYHBIX  H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyHblii 1 BHyTpeHHUH ckeneT. CTpOeHNE U TUIIBI COEIUHEHUS
KOCTEH.

JIBmwxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, PECHHYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX pPACTEHUH: TPOMHM3MBlI W HACTUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KMBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. IlornomieHre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacrenusMu. IlutaHue >XUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIETOUHOE MHILEBAPEHHUE.



[luraHre MO3BOHOYHBIX KUBOTHBIX. OTAENbI MUINEBAPUTEIBLHOTO TpakTa. llumieBaputenbHbIe
xenessl. [InmeBapuTenpHas cucteMa 4enoBeKa.

Hpixanne opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIEeTKU. KokHOe nbixanue. JlpIxarenbHas MOBEpPXHOCTh. JKabepHoe u JErodHoe
npixanue. JlpIxaHue TO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUsI JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHas cucTeMa 4YeloBeka. MexaHus3m
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTaOIUX. Perynsanus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BelEeCTB y OPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBI pacTeHui. TpaHcnopr
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u e€ opranbl. KpoBeHocHas cucTema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue, KpPOBEHOCHbIE COCyAbl M KpoBb. Kpyru
KpOBOOOpaIrieHus.  OBOJIIOLMOHHBIE  YCIOXHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHUCTEMBbI
NI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasuus.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl paObOThI OPraHoB BblesieHUs. CBs3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICTUTEIBLHOM CHUCTEMaMU. BpiieneHne y MO3BOHOYHBIX XKHUBOTHBIX M dYesioBeka. [loukwm.
Crpoenne u pyHkunonupoBanue HeppoHa. OO6pazoBaHuEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHuzMoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIIMX. 3aluTa Yy MHOTOKJIETOUHbIX pacTteHuil. Kyrukyna. CpeacrBa naccuBHOM U
XUMHYECKON 3aIUThl. OUTOHITU/IBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX TIPOM3BOAHBIC. 3alllMTa OpPraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII WMMYHHUTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

PazapaxxuMocTe M perynsuMss y OpraHu3MoB. Pa3ipaxuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiiust y pacteHuil. PocToBble BelecTBa U HX
3HAYEHHUE.

HepBhasi cuctema u peduiekTopHasi peryisuus y XKUBOTHbIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUST HEPBHOM CHUCTEMBI Y JKMBOTHBIX. OTIEmbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBUE TOpMOHOB. B3auMMOCBSI3b HEpPBHOW U
SHAOKPUHHOU cucTeM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaL U

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHY», «MHOTOKIETOUHBIE BOJOPOCTNY,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUil», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKMUBOTHBIX», «BHyTpeHHee CTpoeHuEe HaceKOMbIX», «TKaHM pacTeHui»,
«KopueBwie cuctembr», «Ctpoenue ctebnss», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
KUBOTHBIX», «Ckener 4emoBekay, «llmmeBapurenpHas cucremay», «KpoBeHOCHas cucreMay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MbllieyHas cucremayn,
«BpiienurensHas cucremay, «JHIOKpUHHAsA cuctemay, «CTtpoeHue Mbliby, «MMMyHUTETY,
«KumeunomnonoctHpie», «CxeMa UTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHe rulipel», «CTpoeHUE MIaHapun», «BHyTpeHHEe CTPOCHHUE T0KIEBOrO
yepBs», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cucrtema nTuny», «HepBHas cucTeMa MIIEKONHUTAIOUIUXY,
«HepBHas cuctema yenoBekay», «Peduexcy.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIMpENapaThl OJHOKJICTOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC



AK3EMILTISIPhl KOMHATHBIX PACTCHHIA, repOapiul pacTeHUN pa3HbIX OT/AEITIOB, BIAXKHBIC MPErnapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHuEe [ JEMOHCTpAallMd IOYBEHHOIO ¥ BO3AYIIHOTO THTAaHUS PACTEHUH,
pacuierieHus Kpaxmaia u  OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpYyIOBaHUE IS
JEMOHCTpPALIMM OIBITOB IO U3MEPEHMIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHUI, MOJEJIHM F'OJIOBHOI'O MO3ra Pa3jIn4HbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

Jlaboparopnasi padora «/3yueHre TKaHel ) KUBOTHBIX.

JlabopaTopnasi paGora «l13yueHne opraHoB IBETKOBOT'O PaCTEHUS».

Tema 10. Pa3MHOKeHHe M pPa3BUTHE OPraHNU3MOB

@®opMBbl pa3MHOXKEHUS OPraHU3MOB: Oecriojioe (BKJIoUasi BEreTaTUBHOE) U 1MOJI0BOE. Byl
0ecIo0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxeHue. IlomoBele KkieTku, wiau ramersl. Meio3. Craguu Meio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornueckuii cMbpICi Mel03a U MOJIOBOTO
npouecca. Melo3 U ero MecTo B AKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpen3aponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE — Kene3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KIieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHEe W AMOPHUOHATLHOE Pa3BUTHE >KMBOTHBIX. CrHOCOOBI OMIOIOTBOPEHUSI:
Hapy»KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenesz — o0na u3z enasnvlx npooiem smopuonocuu. Konyenyus mopghozeros
u modenu mopghozenesa. Cranuu sMOpuOreHe3a KUBOTHBIX (Ha MpUMepe JIAryiku). JpoOnenue.
Tunbel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU JPOOJIEHUST MIIEKONMUTAIOMIKX. 3apOJBIIIEBbIE JIUCTKU (TacCTPYJISLIMS).
3akjaJKka OpraHoB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
pa3BUBaOIIErocs 3apofpiina (dIMOpHOHANbHAs WHAYKLHWA). 3aKkiagka TIJlaHa CTPOSHUs
JKUBOTHOTO KaK pe3ynbTaT HEpapXWYECKMX B3aMMOJEHWCTBUM TeHOB. BimsHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuonHanbHbIl mepuoxa. Ilpsmoe u Hempsmoe
pasButHe. Pa3Butne ¢ Meramopdo3oM Yy O€ClO3BOHOYHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO U HENPSMOrO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunsel pocta >KUBOTHBIX. MDaKTOPbl PEryisiliMM pocTa KHUBOTHBIX U uenoBeka. Craauu
NOCTAMOPHOHANIBHOTO PAa3BUTHS y KUBOTHBIX M yenoBeka. Ilepnospl OHTOreHesza 4esaoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u pasBurue pacreHuid. I'amerodutr u crnopoput. Meiio3 B KU3ZHEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['amerorenes y pacTeHUM.
OmnogoTBOpeHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OILUIONOTBOPEHUE Y
[[BETKOBBIX pacTeHnid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryIsiiuyd OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpaL UK

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

Tabmuupl u cxembl: «BereratuBHoe pasMHOXKeHUe», « THUIbI 6€CIOIOr0 pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Merno3y, «Xpomocomel», «l'amerorenes», «CTpoeHHE SHUUEKIETKH M CIIepMaTO30MIay,
«OcHOBHBIE CTaJuMu OHTOreHesza», «lIlpsimoe u Hempsimoe pa3BuTHe», «PazBuTHe MaiicKoro
Kyka», «Pa3Burue capanumy, «Pa3Butue IArymku», «/{BoiiHOE OMIOJOTBOPEHHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX M JABYIOJBbHBIX pacTeHU», «KM3HEHHBIH LUK
MOPCKOM  KamycTbl», <OKWU3HEHHBIM LMK MxXa», <OKWU3HEHHBIA LMK MarnopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



Ob6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIPETIapaThl SIMIIEKJIETOK U CIIEPMATO30HUI0B,
Mozeib «L UK pa3BUTHS JIATYILIKW Y.

JlaGoparopnass pabGora «/3yueHne CTpOEHHsS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

IIpakTuyeckass pa6ora «BbIsiBIIeHHE MPU3HAKOB CXOJCTBA 3apOJABIIIECH MO3BOHOYHBIX
JKUBOTHBIX.

JlaGoparopnas padora «CTpoeHHE OPTraHOB PA3MHOKEHUS BBICIIUX PACTCHUIN.

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHU3MOB

Wcropus cTaHOBIEHHS W pa3BUTHS T'CHETHUKU Kak Hayku. PabGoter I'. Menpens, I'. ne
®pusza, T. Moprana. Pons oTedecTBEHHBIX Y4Y€HBIX B pa3BUTHUM TeHeTHKd. Paborer H. K.
Komnbronsa, H. Y. Basunosa, A. H. benozepckoro, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OcCHOBHBIE T'€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIE
TEHbl, AJIbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHOTUN, (eHotun. OCHOBHBIE METOIbl TE€HETUKHU:
rHOPHIONOTHYECKUH, IUTOIOTMYECKHII, MOJICKYISIPHO-TEHETUIECKUN.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBuinos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuiel U cxeMbl: «MeTOIbI TCHETUKIY, «CXEMbI CKPEITHBAHUS.

JlaGopaTopHnasi pa6ora «/[po3odmia kak 00bEKT FreHETHYSCKHUX MCCIICAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [lepBeiii 3akoH Menaenss — 3aKOH eIUHOOOpasus
ruOpuoB mepBoro mokojeHus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHaens — 3aKoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTUOPHUIHOTO CKpeIIMBaHus. [ unoresza
YUCTOTHI TAMET.

AHanu3upyroniee  ckpemmBaHue.  [IpoMexyTOuHbBII ~ XapakTep — HacleJOBaHUS.
Pacuienyienne npr3HaKkoB MPU HETIOJIHOM JIOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HACJIeOBaHMsI MPU3HAKOB. [[UToIOrN4YecKre OCHOBBI IUTHOPUIHOTO CKPEIIIUBAHMS.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOe HaclieJ0BaHue
TeHOB, HapYIICHNUE CLEIUICHNUS MEX1y TeHaMU. XpOMOCOMHas TEOpHsI HACIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M rereporaMeTHbli moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKkoB, CHEIVIEHHBIX € TIOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE AEHCTBUE TE€HA.
MHOKeCTBEHHBI ajuieu3M. B3auMoJelcTBue HeaUIebHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

['eneTnyeckuil KOHTPOJb PA3BUTUSI PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKxke
(GU3HONOTHYECKUX TPOIECCOB, TIOBENCHHUS W KOTHUTUBHBIX (QyHKimid. [eHeTndeckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SMH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JeMoHCcTpan UK

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuner u cxemsl: «llepBblif U BTOpoil 3akoHbl Mennens», «Tpetuit 3akon Menaens»,
«AnHanuzupymoliee ckpeuBanuey, «Hemnonnoe noMuarpoBanue», «CLeIIEHHOE HAcleJOBaHUE
MPU3HAKOB y Apo30uiby, «[ eHeTnka nonay, «Kapuotun yenosekay, «Kapuotum apo30huib,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJIENU3M», «B3anmMoneiicTBre reHoBY.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €IMHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO



HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMU CLEIUIEHHOTO HACJIEI0BaHUs ITPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jlpo3zoduinay.

IIpakTuyeckass pa6ora «/3ydeHne pe3ylbTaTOB MOHOTHOPHIHOTO CKPEUIUBAHUS Y
JPO30(HITBD».

IIpakTnyeckass padora «/3ydyeHue pe3yabTaTOB AUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBie reHotuna u cpeabl npu (GopMupoBaHHH (eHoTHNna. V3MEeHYMBOCTH
npusHakoB. KauecTBeHHble U KOJMYECTBEHHbIE INPU3HAKU. Buapl  HM3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBECHHASI.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAHUM MOIUGUKALMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHbIl psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['eHoTunuueckass W3MeH4YMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHYMBOCTH. Buabl
FeHOTUITMNYECKOW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHYECKOTO pa3Ho00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyrtanonHass W3MEHYMBOCTb. BHAbl MyTanuuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLHUPOBAaHHbIE MyTallMM. SnepHble MW LUTOIIA3MAaTUYECKUE MYTalUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIpuumHbBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIL[MOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psgoB B HacneactBeHHOWM wu3MeHunBoctu (H.M. BaBuioB). BuesnepHas HW3MEHUHMBOCTH U
HaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, PONb INULEHEMUYECKUX (QaKmopoé 6 HACIe008aHuu u
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JleMoHCTpanun

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

Tabmuupel 1 cxembl: «Buasl n3MeHuuBOCTH», «Moau(UKAIMOHHAS W3MEHUUBOCTbHY,
«KomOuHaTuBHas ~ u3MEHUUMBOCTH»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTmueckue
3a00siIeBaHUS YellOBeKay, «Buasl MyTammii.

OO6opynoBaHue: XuUBble U repOapHble 3K3EeMIULSIPbl KOMHATHBIX PpAcTeHHM, PHUCYHKHU
(doTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass pabora «McciemoBaHuE 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
M3MEHUYUBOCTHU. [TocTpoeHne BapallMOHHOTO psiZia U BapUallMOHHON KPUBOW».

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

Tema 14. I'eneTnka yejioBeka

Kapuotun uenoseka. MexayHapoaHas IporpamMma HCCIIEJOBaHHMS TI'€HOMa 4YeJIOBEKA.
MeTtoapl U3ydeHUs] TeHETUKU YelloBeKa: TeHeaIOTMYeCKU, OJIM3HENOBbIH, [IUTOr€HEeTUYECKHIA,
HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJEKYJIIpHO-TeHeTHUeCKUid. COBPEMEHHOE OIpEIEIeHNE
TeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBaHNE, TEHOTUIIUPOBAaHKE, B TOM yHciie ¢ nomoisto [T1P-
aHanuza. Hacnencrennsie 3a0oseBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE OOJIE3HU YeJIOBEKa.
bonesnn ¢ HaciencTBEHHOM NpPeapacloyIoKEHHOCThIO. 3HAYEHHE MEAMIIMHCKONW TIE€HETHKH B
NPEJOTBPALICHUN U JICUCHUHM TEeHETHYEeCKHX 3a00JeBaHMU yeloBeKa. MeIHKO-TeHETHUECKOe
KOHCYJbTHUpoBaHUE. CTBOJIOBbIE KJIETKH. [IOHATHE «T€HETHUECKOro rpy3a». DTHUYECKHE aCIIEeKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTopbl MOBBIIIEHHOW YYBCTBUTEIBHOCTH YelOBEKa K (PU3MUECKOMY U
XUMHYECKOMY 3arpsi3HEHUIO OKpYXKarouleil cpenpl. I'eHeTmdeckass IpenpacrnoiokeHHOCTh
YyeJiIoBeKa K MaTOJOTUSIM.

JleMoHCTpaL UK



Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabl M3y4YeHHs] TEHETUKH UYEIOBEKay,
«"enetnueckue 3a00JI€BaHUS YETIOBEKAY.

IpakTnyeckasi padbora «CocTaBICHHE U aHATIU3 POJOCIOBHOM.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkI€HUE CEeJIeKUMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LlenTpax mpoucxo1eHus 1 MHOrooOpas3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexnuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoxa KUBOTHbIX. Copr, mnoponaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcieACTBEHHOM m3MeHunBoct H. M. BaBuiioBa, ero 3Hauenue mist
CEJICKIIMOHHOM PabOTHI.

MeToapl ceneKITMOHHOM paboThl. MICKyCCTBEHHBIN OTOOp: MACCOBBIM W MHAMBHUYaTbHBIN.
OTtanbl KOMOWHAIIMOHHOW ceJieKuH. VcrbITaHue mpou3BOAUTENEeH 1o moToMcTBY. OTOOp MO
TEHOTHITY C MIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuanvoHHBIR U
XUMHUYECKHM MyTareHe3 Kak MCTOYHMK MYyTallUuid Yy KYyJIbTypHbIX (OpM OpraHHU3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHWS © MeToAoB pekoMOmHaHTHBIX JIHK mms
MOJIYYSHUSI UCXOJTHOTO MaTepHraia Jjisl CEJICKIUU.

[Tonyuenne monumuonnoB. BuHyTpuBuaoBas rulpuauszanus. bIM3KOPOICTBEHHOE
CKpelruBaHue, Wik UHOpuauHT. HepoacTBeHHOe CKpelmuBaHue, Wik ayTopuauHr. ['ereposuc u
ero mnpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OtmanéHHas rubOpuaU3aIus.
[Tpeononenune Oecruiogusl MEXKBHJIOBBIX THOPUAOB. JIOCTHM)KCHHS CENCKIIMM PACTCHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNIOYUsLY.

CoxpaHeHHe U U3Y4YEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poauyei i CO3aHUs HOBBIX COPTOB U THOPHUIOB CEIBCKOXO3SUCTBEHHBIX KYJIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmEYIoWUX U CO30aHUs HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL U

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipl u cxeMbl: «L{eHTpBI TPOUCXOXKACHHUS 1 MHOTOOOpa3us KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTUYECKHX PSJIOB B HACJIECACTBEHHON HM3MEHUYHUBOCTHY», «METOIBbI CEIEKIIUM,
«Otnanéunas rubpuanzanusy, «MyTareHes3y.

JlaboparopHasi paGora «/3ydyeHne cOpTOB KyJbTYPHBIX PACTEHHUUA M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JlabopaTopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUIN.

Ikekypenst «OCHOBHBIE METOJIBI M JAOCTUXKEHHUS CENEKIMU PACTEHHM W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATENbHBI y4acTOK, B TEIUIMYHOE
X035HCTBO, B TaOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BUOTEXHOJI0rMs U CHHTETHYECKAsi OMOJIOTUA

OOBEKTHI, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKaHEBBIE KYIbTYPHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKa. TpaauiluoHHas OHOTEXHOJIOTHS: XJeOomeyeHue,
MOJTYYeHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENNE. Mukpoouomornueckuii cuaTe3. OOBEKTHI
MHUKPOOHOJIOTHUECKUX TexHOoIorui. [Ipon3BoacTBO Oeika, aMUHOKUCIIOT U BUTAMHHOB.

Co3naHye  TEXHOJNOTMM W MHCTPYMEHTOB  IEJICHANpPABICHHOIO HW3MEHEHUs U
KOHCTPYUPOBAHHUS TEHOMOB C II€JIbIO MOJYYEHUsSI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEpKAIIUX
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUYECKHE ITYTH.

Kierounas nHxxeHepus. MeTonpl KynbTypbl KJIE€TOK M TKaHEH PacTeHUN M >KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3anuss U coMaTudeckuii smOpuorenes. lcmonp3oBaHue



raliouIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIIMSI SMLEKIETOK W KIOHUPOBAHME >KMBOTHBIX. METOH TpaHCIIAaHTAlUU sep
KJIETOK. TexHonocuu 0300po8neHus, KyIbMueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsl U TeHHasg MHXkeHepHs. VICKycCTBEHHBIN CHHTE3 I'eHa U KOHCTPYUPOBaHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WHXXEHEPUHU.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas menunuaa. [11[P-nuarnocTuka.
MeTa0o010MHBIN aHANN3, TEHOLIEHTPUYECKUI aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Tepanus paka. 3D-
OMOWHXEHEepUss JUIsi pa3paboTKu  (PYHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHHEM TEXHOJOTHMM TpEXMEPHOro OWONPUHTHUHTA U
ckaddonaunra s peuieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

Co3maHne BEKTOPHBIX BAaKIMH C ILEJIbI0 O0ecreueHruss KOMOMHHUPOBAHHOM 3alllUTHI OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHKuunonuposanus PHK-
COJIeprKallliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETIOBEKA U JKUBOTHBIX.

JdeMoHcTpannn

Tabmuer u cxembl:  «VICrONB30BaHUE  MHUKPOOPTAaHM3MOB B MPOMBINIJICHHOM
MPOU3BOCTBEY, «KieTounast HH>xeHepus», «['eHHass HHKEHEPUs».

JlabopaTopnasi pa6ora «l3yueHrne 00beKTOB OMOTEXHOIOTHM.

IIpakTuyeckas padora «llosyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

IKekypeusi «bUOTEXHOIOTHS — BayKHEHIIAsl MPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOrMYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeICTABICHNH B 0HOJIOTHHI

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiky BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas JearenbHocTh Y. JlapBuHa.

JBuwxkymue cunel 9Boironuu  BuAoB 1o Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
Pa3MHOXXEHMSI OPTraHW3MOB, HACJIEJCTBEHHAas W3MEHYMBOCTb, OOpb0a 3a CyIleCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoit Teopun 3omonuu (CTI). HelitpanbHast TeopHst 3BOTIOLNH.
CoBpemeHHas IBOJIIOIIMOHHAs OHooryus. 3HaUYeHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUpA.

JleMoHCTpanun

[Moptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmunel u cxembl: «Cucrema >xuBoid nmpupoasl (o K. Jlunnero)», «JlecTHuma »KuBbIx
cymectB (mo Jlamapky)», «Mexanu3m GOpPMHUPOBAHUS TPHUCIOCOOIEHUNH y pacTeHUH U
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «@Popmbl 060pb0Obl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KYJIbTYPHBIX (opM KamycTel», «[lopoabl JOMalIHUX KUBOTHBIX», «Cxema 00pa3oBaHMsI HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHHS IBMKYLIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3yabTaThl

[Tomynsiust Kak B3JeMeHTapHas eAuHula 3BoyolMU. COBpEMEHHBIE METOJbI OLIEHKH
TeHEeTUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomysiuil. I3MeHenne reHooH/1a MOMyIISIIMK KaK



AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHueckoro paBHosecus Jx. Xapau, B.
Baitabepra.

OneMeHTapHble (HaKTOpbl (IBMIKYIIME CHIJIBI) SBOJIONHMH. MyTallMOHHBIA MpoIlecC.
KomOunatuBHass m3MeHUMBOCTh. J[peli reHoB — ciyyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
qacToT ayienedt B momynsnusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciredcmsus. Illposenenue s¢ghghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaiayusx. Murparmuu. M30ismus  TOMyISIui:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMoIoruYecKas (PempoyKTUBHAS).

EcrectBennblii oTO0p — HampaBistomuid ¢aktop s3Bomonnd. DopMbel eCTeCTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIM3UPYIOIIMN, pa3pbIBAlOMUA (Iu3pynTuBHBIN). [lomoBol oTOop.
Bo3HUKHOBEHHE U 3BOJIOIUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0IEHHOCT OPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
npucnocoOiaeHuii y opranu3zmMoB. Apomopdossl u ununoaganrtaun. [Ipumepsr npucrnocodaeHuit
y opraHusMoB: Mopdonoruueckue, GU3NONIOrHYECKUe, OMOXMMHUYECKHUE, TOBEICHUYECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3yibTaT MUKPOIBOIIOLMUHU.
Wzomsiust — kimroueBoil  akTop BUIooOpazoBanus. Ilyth u crocoObl BUA00Opa30BaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMOATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanu3mbl popMHUpoBaHMs OMOJIOTHYECKOTO pa3HOO0pa3usl.

Ponp  »BomronmoHHON Owonormu B pa3pabOTKE HAyYHBIX METOJOB COXPaHEHUS
O6nopa3znooOpazus. MUKPOIBOMIONUS M KOABOJIOLMS MapasuTOB M HMX XO031€B. MeXaHU3MBbI
dbopMUpOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JleMoOHCTpaL U

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

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsiuoHHas cTpykTypa Buaa»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepray, «J/IBHKyIIMe CHJIBI  SBOJIOIUI,
«OKoJoTHYecKasi M30JIALMA TOMYJALMA ceBaHCKON Qopenny», «l'eorpaguueckas H30IALMSL
JIMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YUCIEHHOCTU
XUIIHUKOB U KepTB», «Cxema J[EeHCTBUS €CTECTBEHHOro oTOopa», «DopMbl OOpnObI 3a
CYILIECTBOBAHUEY, «MHaycTpuanbHbIi MEJIaHU3M, «Kussbie HCKOIIaeMBbIEe»,
«IlokpoBUTENBCTBEHHAsT OKpacKa >XMBOTHBIX», «lIpemymnpexnaromas okpacka MKUBOTHBIXY,
«Puznonoruueckue aganranuny, «[Iprucnoco0IeHHOCT, OPraHu3MOB U €€ OTHOCHTEIBbHOCTbY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpaduyeckoe BHI00OOpa3oBaHME TpEX BUIOB  JAHABIIICH,
«DKOJIOTHYECKOE BUA000pazoBaHuEe BHUIOB cUHULY, «llomummouasl pactenuit», «KamyctHo-
peAeuHBI THOPUI.

O6opynoBanue: repOapuy pacTeHUN, KOJJIEKIIMHM HACEKOMBIX, Yydella MTHUI] U 3Bepel ¢
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydella MTHUIl U 3Bepel pasHbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3TMYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BrIsBiIeHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHM3MOB W WX OTHOCHUTEIbHAs
[EIeCO00Pa3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBos1onus 1 eé pe3yJibTaThl

Metopl n3ydeHust MakposBositolud. [laneoHTonornueckie METoAbl U3y4eHHUs SBOJTIOINH.
[Tepexonnbie GopMbl U GUITIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpaduueckue Meronbl usydeHus odBomonuu. CpaBHeHue ¢uopbl U (ayHbl
MaTepUKOB U OCTPOBOB. broreorpaduueckne oomactu 3emiau. BUabl-oHIEMUKY U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(HOIOTUYECKUE METOMbl W3YUYEHHS SBOJIOIHH.
I'eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS SBOJIOLMOHHBIX HOBILIECTB.



["'oMosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynnMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISpPHO-
reHEeTU4ecKrue, OMOXMMUYECKME M  MaTeMaTH4eCKUe METOJAbl  HM3YyYCHMs  HBOJIOLHH.
I"'omonoruunsie reHsl. COBpEMEHHBIE METOABI IOCTPOEHUS (PHIIOT€HETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTallU1 U SBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [Ipunyun  cmeHvl  YHKYULL.
HeobGpaTumocTs 3BooLUHN. AantuBHas paauanus. HepaBHOMEPHOCTb TEMIIOB HBOJOLUH.

JdemoHcTpauMu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuiel 1 cxeMbl: «OUIOTCHETUYSCKUH PSJT JIOMIATN», «APXEONTEPUKC, «3BEPO3yObIe
auepsl», «Cterouedans», «Punnodure», «CeMeHHble ManopoTHUKNY, «buoreorpaduueckue
30HBl 3emun», «/lpelidp koHTHHEHTOB», «PemukThl», «HauanbHble craguu >MOPHOHAIBHOIO
pa3BUTUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  AQHAJIOTUYHBIE  OPraHbI»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIIOBEKAa W IIUMIIaH3e», «[ JaBHBIE
HaIpaBJIEHUs 3BOIIOLUNY, «O0IHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJJIEKIMH, TIepOapuu, MYJSKM HMCKOINAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBbIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE )KU3HU Ha 3emJie

Hayunble rumore3bl HpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHepMusl.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus )KU3HU U €€ onpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. IMactepa.
[TponcxosxaeHune KU3HU U acTPOOUOJIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi »Bostonuy. [InanerapHas (reonoruyeckas) 3BOJIOLUS.
XuMuyeckasi 3BOJIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEILECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue momumepoB w3 MoOHOMepoB. KoarepBarHas
runote3a A. M. Onapuna, rumore3a nepBuuHoro OynboHa J[x. XomnaelHa, reHermyeckas
runote3a . Mémnepa. PuGosumsr (T. Yek) u runoreza «vupa PHK» V. Tunbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. Vckomaembple OpraHMYECKHE OCTATKH.
['eoxponoyorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoOIOrMUecKas Kaja: S0Hbl, 3pbl, IEPUOBI, JTTOXH.

HavanbHble sTanbl oprannyeckoil sBomtonuu. [losiBieHne U 3BOMIONUS MEPBBIX KIIETOK.
Opomtonusi Merabonu3Ma. Bo3HukHOBeHue mnepBbIX sKocucteM. CoBpeMeHHblE MHKPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse cooduiectB. CtpomaronuTsl. [IpokapuoTel u
JYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(03bl pPaCTEHHUH.
Beixon pactenmit Ha cymy. [losBieHHe CHOpPOBBIX pAacTeHM M 3aBOEBAHME HMH CYIIH.
CemeHnnble pacteHus. [IponcxoxaeHne NBETKOBBIX PACTEHHUIA.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bl KUBOTHBIX.
Bengckas dayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIe
XKHUBOTHBIC. J)KHU3Hb B BOjie. DBOJIONUS MO3BOHOUHBIX. [Iporcxoxnenne ampuduii U penTHIIHiA.
[TpoucxoxaeHne miekonuTarommx W OTHI. [lpuHIMN kKmoueBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe x13HM Ha 3emile 110 3paM U NEpUoaM: apxel, IpoTepo30i, Maaeo30M, ME30301,
KaifHo30M. OOmas XapakTepUCTHKa KIMMaTa W TeoJorMYeckux ImporeccoB. [losBieHue u
pacuBeT XapaKTepHbIX OPraHU3MOB. YTJIe00pa3oBaHUE: €ro YCJIOBHSI M BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(]ephl.



MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KpU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBbIX BhIMHpaHHi. COBPEMEHHBIN 3KOJOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobiema
coxpaHeHus Onopa3zHooOpa3us Ha 3emIie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBEI KiIaccu(UKaUl OpraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpauMu

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Mémnep, C. Musep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMoO3apokJieHusl ku3Hm», «Cxema omnbita C. Musnepa, I'. FOpu», «Otanel HeOpraHUYECKOM
3BOIIOLMNY, «l'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKON IBOJIFOLUNY,
«Cxema o00pa3oBaHUs DJYKapHOT MyTéM cuMOMoOreHesa», «CucreMa 3>KHBOM MPHUPOIBI»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxu», «llanoporHukm», «l onoceMeHHbIe
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUA >KUBOTHOTO MHpPay,
«ApomMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dYepBu»,
«YneHucToHorue, «PBIOBIY, «3eMHOBOJIHEICY, «IIpecMmbikaromuecs», «lITunem,
«Munekonuratroue», «Pa3Butue KM3HM B apxeWckoll aspey», «Pa3BuTHe IKHU3HU B
MIPOTEPO30MCKON 3pen, «Pa3BuTue KU3HM B TNANEO30MCKON 3pe», «Pa3Butue Xu3HU B
Me3030MCKOl 3pe», «Pa3BuThe KU3HM B KaillHO30MHCKON »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPaA».

O6opynoBanue: repOapuu pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJJIEKIHUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HIJTIOKOXKHMX, CKEJIEThI
MO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIEe3HBIX
HCKOIIAEMBbIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muuiepa—tOpu mno
U3y4EHHIO a0MOT€HHOT0 CHHTE3a OpPraHUYeCKUX COeIMHEHUH B IEPBUYHOM aTMOchepe.

Jladboparopnasi pabora «/3ydyeHne M ONMUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnueckass padora «lI3yueHne o0oCOOEHHOCTEW CTPOEHHUS PACTEHHH pa3HBIX
OTIEIIOBY.

IIpakTnyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paens! u 3agaun aHTponosorui. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE MPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  uenoBeka € JKUBOTHBIMHU. (CuHcTeMaTHUecKOe TOJIOKEHHE 4YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIOrHuecKue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHUEe, ToBeAeHYeckre. OTIWYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JBuwxyme  cuibl  (QakTophl) — aHTpONOreHe3a:  OWOJIOTUYECKHE,  COI[MAJIbHBIE.
CooTHoleHre OUOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIOTeHE3E.

OcHOBHBIE CTaJUU aHTpororeHe3a. Panuue yenoBekooOpa3Hble 00e3bsIHbI (IPOKOHCYJIBI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH | JIIOJCH. ABCTPATIOIUTEKH —
JIBYHOTHE MpENKu JroAeil. YeloBek yMelbld, MepBble U3TOTOBICHHS Opynuil Tpynaa. YenoBek
IPSIMOXOJIAIINI 1M TIEPBBIN BBIXOJ Ntojiel 3a mpeaensl Adpuku. Yenosek reiinensOeprckuii —
001l mpeoK HeaHIePTATbCKOTO YEIOBEKa U YelIOBeKa pa3yMHOTo. YelnoBek HeaHIepTalbCKUui
KAaK BHJ JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHBIH COBPEMEHHOTO THIA, JEHHCOBCKUUI
YyeJIoBEK, OCBOEHNE KOHTUHEHTOB 3a npenenaMu Adpuku. [laneorenernka u najeoreHoMukKa.



DBOIIOLIMSL COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBI OTOOp B MOMYNSALUSAX YEIOBEKA.
MyTanonHsli miporiecc U noaumMopdusm. IlomynsroHHbIe BOJHBI, Apeid TeHOB, MUTpaUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

UYenoseueckue pacol. [lonstue o pace. bonbiume packl: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (PKBAaTOpUAJIbHAS), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTH paccelieHHs 4YeloBeKa IO I[uiaHere. EnuHCTBO 4enmoBeuyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOiaeHHOCTh, uenoBeKa K  Pa3HbIM  YCIOBUSIM
OKpyKaromien cpensl. Bausuue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTTOBEKA.

MexaucuuruinHapable  MeToAbl B (pu3nyeckoil (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  HOMYJISLUU.
buocounaneHple  HCCleAOBaHMA ~ IPUPOJAbI  dYelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OMOJIOrMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JdemoHcTpauMu

[Toptpetsi: Y. apBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuner w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT YelloBeKa M CKeJeT MHMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWXKyIIME CHUJIBl AHTPOIOreHEe3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUI YeI0BEK»
«Heanpepranbup», «KpoMmanboHIb», «lIpenku uvenmoBekay», «IOTambl 3BOJIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBanue: MyJIsDKH OKaMEHEJIOCTeH, MPeMETOB MaTepHAIbHON KYIbTYphI MPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OubIecKuMU
CIOXKETaMM MPOUCXOXKICHUSI YelloBeKa, poTorpaduy HaX0J0K UCKOMAEMbIX OCTaTKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esloBeKa U ueperna LIMMIAaH3€, MOJENb KHCTHU YeJOBeKa U
KHCTH IIMMIIaH3€, MOJIEJIU TOPCa MIPEJAKOB YeJIOBEKa.

JlaGopaTtopnas pabora «M3yueHne o0cOOEHHOCTEH CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3ydyeHue 3K0JOTHYECKUX aJaNTallUNA YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue U pasBuTtHe dKojoruu B Tpymax A. ['ymOGompara, K. @. Pymse, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skonoruu. CBsi3b
HKOJIOTUU C APYTUMH HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOAEHUS. DKCIIEPUMEHTHI B 3KOJOTHU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY’Karollel Cpeibl: JIOKaJIbHBIH,
pErHOHANIbHBIN U TJIO0AILHBIH.

3HAUEHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa € MNpupoAoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoHCTpaL UK

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

Tabmuupl u cxemsbl: «Paznensl 3koja0run», «MeToabl 3KoIorun», «CxemMa MOHUTOPHHTA
OKPYKaIOIIEeH Cpeb».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTAHUA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua. Kiaccudukarus
DKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEecKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeHCTBUS dKosornyeckux (axrtopos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JInbux). TonepanTHOCTH. OBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.



AbuoTtnueckue akropbl. CBeT Kak 3Konorndeckuid paxrtop. JlelcTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKHE TPYINIbl PACTEHUH U JKUBOTHBIX I10
OTHONIEHUIO K cBeTy. CUTHalbHAas poJib cBeTa. POTONEPUOAU3M.

Temmeparypa Kkak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TolKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTe kak skosoruueckuil ¢akrtop. Ilpucnocobienus pacteHHi K NOAAEP KaHUIO
BojHOro Oananca. Kiaccudukaums pacteHuii no ortHomeHuro K Boge. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, NMOYBCHHAs, TIIyOMHHAs
HOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHusA
opranusMoB. [Ipucrnoco6aeHnst OpraHu3MoB K KU3HU B Pa3HBIX cpesiax.

buonornueckue putmel. BHemHne u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPraHNU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HHU.

XKuznennsie Gopmbl opranusmoB. Ilonarue o xu3HeHHOU (opme. JKuzHeHHbIE (OPMBI
pacTeHHil: nepeBbs, KYCTAPHUKH, KYCTApDHUYKHM, MHOTOJETHHE TPaBbl, OJHOJETHHE TpPAaBBI.
Kuznennele (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOMOHTHL. (OcOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnyeckue ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHUN:  KOHKYpEHLUS,
XMUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, kooneparys, MyTyajau3M, KOMMEHCATU3M
(KBapTHUpAaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TOMHUYECKHE,
dopudeckue, dadbpudeckue). 3HAYCHHE OMOTHYCCKHX B3aUMOJICHCTBUU JUIS CYIICCTBOBAHHUS
OpraHu3MOB B cpejie ooutanus. [IpMHIMI KOHKYPEHTHOT'O UCKJIFOUESHHUS.

JdeMoHcTpannn

Tabmuubl 1 cxembl: «JKosorndeckue (Gakropb», «CBETOBOU CIEKTPY», «IKOJOTHUECKUE
IPYIIbI )KUBOTHBIX IO OTHOILEHUIO K CBETY», «TeMI0KpOBHBIE )KUBOTHBIE, «XO0JIOHOKPOBHbBIE
KHUBOTHBIE», «Du3nonornyeckue aganTaluy XUBOTHBIX», «Cpeabl OOUTaHHUS OPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIe GOpPMBI pacTeHU», «KHU3HEHHBIE (POPMBI JKUBOTHBIXY,
«2KocHuCcTeMa IUPOKOIUCTBEHHOIO Jiecay, «IKOCHUCTeMa XBOWHOro jecay», «llemm nuTtanus»,
«XuiHuvectBoy, «Ilapazutuzmy», «KonkypeHuus», «Cumonosy, «KommeHncamuzm».

Ob6opynoBanue: repOapuu pacTeHUH W KHUBOTHBIX, IMPHCIOCOOJEHHBIX K BIHSHUIO
pPasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHEIIOOMBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHusi, repOapuM U KOJUIEKIIMHM TEIUIOMIOOMBBIX, 3MUMOCTOMKHX, MOpPO30yCTONYMBBIX
pacTeHMi, uyyena MNTUI W 3Beped, repbapuM pacTeHUH, OTHOCIIIUXCA K THUrpopuTam,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYINN, KOJUIEKIUH HKUBOTHBIX,
OoOWTaIOIMX B pa3HbIX cpefax, repOapuy U KOJUIEKIIMM PACTEHUH U >KMBOTHBIX, OOJIaJaroInx
YyepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHM JKHU3HM, repbapuu u
KOJIJIGKIIMM PAaCTeHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJIEKUIUHU KHUBOTHBIX,
YYaCTBYIOUIUX B Pa3IHMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

Jladoparopnasi paGora «BbIssBICHHE TMPHUCITOCOOJICHUNH OPraHU3MOB K BIIMSIHHUIO
TEMIEPATYPHI».

JlaGopaTtopnas padora «AHaToMHYecKHMe OCOOCHHOCTM PACTeHHUH U3 pasHBIX MECT
OoOUTaHUY.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIS LA

DKOJIOTUYECKHE XapaKTepUCTUKHU momyisiiuu. [lomynsauus kak Ouonoruyeckas cUCTeMa.
Ponb HeomHOpOAHOCTH cpenbl, (U3NYECKUX OaphbepoB M OCOOEHHOCTEH OMOJIOTHH BUAOB B
(bopMHPOBAHUN MPOCTPAHCTBEHHOM CTPYKTYpHI oMy suil. OCHOBHBIE TIOKA3aTeH MOMYJISLUH:
YHUCIIEHHOCTb, IJIOTHOCTh, BO3PACTHAs W TOJOBas CTPYKTYpa, POXKAAEMOCTb, NMPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIHS.



DKoJyioruueckasl CTpykTypa nonyasauud. OneHka 4YMCIEHHOCTH mnomyisuuu. [uHamuka
NOMYJSIIMK U €€ perynauus. buornueckuil moTeHIuan nonyiasuuu. MoaenupoBaHie JUHAMUKH
nomymnsiiui. KpuBble pocta uuciaeHHOCTH mnonyisiuu. Kpusble BbbkuBaHUS. Perymsus
YUCICHHOCTH TOMYJISAIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
OKoJoru4eckue crpareruu Buaos (r- u K-crparerun).

[TonsitTue 00 »sKojoruueckoi Humie Buga. MecrooOutanue. MHoromepHass MoJeb
skosornueckor Humm Jhx.M. Xaruuncona. Pa3zmepsl skonorndeckoil Humu. [loreHuumaneHas u
pearn30BaHHas HUILIH.

Bun kak cucrema nomymsuuil. Apeansl BUAOB. Buibl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKNE SKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MUTpallii >KUBOTHBIX. bHolormyeckue HHBA3UU
Yy>KEPOJIHBIX BUIOB.

JleMoOHCTpaL U

[Toptpert: Ix. . XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTMYECKHUE XapaKTePUCTUKU nonyasuun», «lIpoctpancTBennas
CTPYKTypa mnonyiasuun», «Bo3pacTHpie mnupamMuibsl HOMyJsuu», «CKOPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3NUYHBIMH OpraHuzMamuy, «Mojaenb skonorudecko Humm Jhx. H.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOeHust CEMsH paCTEHUN K PACCETICHUIOY.

Tema 9. Jxos10rus coodmEecTB. IKOJOrH4YecKre CHCTEMBbI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMH B
OHOLICHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIx. Tencnam). DyHKUHOHAIBHBIE OJIOKH
OpraHU3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. Abuorndeckue 0y0ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeN 3KocucTeMbl. broMmacca u npoaykius. DKoJI0rH4ecKkie mupaMubl
yucesl, OnomMacchl ¥ SHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. [lepBHuHbIE U BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOreHHbIE BO3JCHCTBUS Ha cykneccuu. KimmakcHoe cooOuiecTso.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl Mopeli U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHbIE  JKOCUCTEMBI. Arposkocuctema. ArporneHo3. Pasnmuuus wmexay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opoackas ¢iopa u dayHa.
CunaHTponu3anus ropojackod ayHel. buonornueckoe ©  XO3MHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBHNA  OpPraHW3MOB B
skocucteMax. Ponb kackadnoco s¢hgexma u 6u008-30upuxamopos (Kirouesvlx 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoHCTpaL UK

IToptpet: A. JIx. Tencnu.



Tabmuet u cxeMbl: «CTpyKTypa OMOLIEH03a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeCa,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHUCTEME,
«Kpyrosopor BemectB B 23kocucteMey», «llenu mnuTanus (macTOuIHAs, JETPUTHAs)»,
«DKOJIOTHYECKas MUPaMUa YHCeT», « IKOJIIOTHUECKas MHUpaMuia OMOMacchl», «IKOJIOTHIeCcKast
nupamuga sHeprum», «OOpasoBanme Ooioray, «llepBuunas cykneccus», «BoccTaHoBIeHHE
Jeca mociie moxapa», «IKocUcTemMa 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U MOTOK
SHEPruu B arpoieHos3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, yyd4ella NTUI[ U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanne ypoOIKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
Pa3HBIX YKOCHUCTEMAX).

IKCKypeusi «IKCKypcHs B TUIWYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJbHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKeKkypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmemnanerapHas 000jg0Yka 3eMJIH, T/Ie CYIIECTBYET WM CYIISCTBOBAJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo 6uocheps U ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Omocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTembl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBoporel BemiectB U
OHOreoXMMHYECKHE HUKIBI (Yriiepoa, a3oTa). PUTMHUUHOCTS sBIIeHU# B Onocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYHJpA, XBOIHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTENU, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOpBsI. KitmMar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIUS S>KHUBBIX CHCTEM, OIEHKa MX PECYpPCHOrO TMOTEHIHala u
O6uochepHbIX QYHKIHUI.

JleMoOHCTpaL U

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

Tabmumet u cxemsl: «I['eochepst 3emnny», «KpyroBopot azota B mpupoe», «KpyroBopor
yriepojia B npupojie», «KpyroBopor kucnopoaa B npuponae», «KpyroBopoT Boabl B IpUpoIe»,
«OcHoBHBIE OuOMBI cymmny», «Kimumarndeckue mosica 3emum», «Tynapay, «Taiiray,
«CMmemannbii  necy, «lllupokonucTBennbit secy, «Ctenb», «CaBanHHa», «llycThiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KpU3UChI U UX TpUYHHBL. Bo3jaeiictBue denoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienue nouBsl. OXpaHa MOYBEHHBIX PeCypcoB. MI3MeHeHue kinnumara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIA M JKMBOTHBIA wmup. OxpaHa
PaCTUTENHHOTO M KMBOTHOTO MHUpa. OCHOBHBIC MPUHIIMITBI OXPaHbl MPUPOIbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). botanudeckue caapl U 300JI0THYECKHE
MapKu.

OCHOBHbIE TPUHIUIIBI YCTOMYUBOTO Pa3BUTHUS YEIIOBEUECTBA U MPUPOAbL. PannoHansHOE
MPUPOJIONOIL30BAaHUE M COXpaHEHHe OHOJOoru4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €ro BEpOSITHBIE MOCIEACTBUS.

Pa3zButie METONOB MOHUTOPUHIA pA3BUTUSL OIMACHBIX TEXHOTE€HHBIX IPOLIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocoepezaiowjeii U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonmsie
cucmempl, obecneuusarowue 00CmMyn K uHopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U



akocucmem. OCHOBbL IKOpeadbUIUMAayuy IKOCUCIeM U cnoco608 6opbObL ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyust MOPCKUX U HA3EMHBIX IKOCUCHIEM.
JleMoHCTpauMu
Tabmuubl w  cxembl: «3arps3HeHue arMmocdepbl», «3arps3HeHHe THIPOCchephD»,
«3arpsisHeHne  mouBbl», «llapHukoBbIl  3ddexT», «Ocobo oxpaHseMmble MPHUPOJIHBIC
TePPUTOPHUN», «MOENN YIPaBIIEMOr0 MUPAY.
ObopynoBanue: ¢Qotorpadum OXpaHsIEMBIX pPACTEHHH W KHUBOTHBIX KpacHOW KHUTH
Poccniickoit denepanuu, KpacHoi KHUTH pernoHa.

INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHKCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTPAaMMBbI 110 OMOJOTHUU BBIICICHBI
CIEyIOIIME  COCTABJIAIOIIME: OCO3HaHME OOYyYaloIIMMUCA  POCCUHCKON  Ipa)<JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAEICHUIO,
Hanuyue momusayuyu K OOYyUEHUIO OWOJOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOEXJIEHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULIUNA PA3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYaIOLIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  IEHHOCTHO-CMBICIIOBBIMM  yYCTAHOBKAMH, TPUCYLHIUMH  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3oOBaHMsl, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKON  KYJIbTYpBI,
CcnocobHoCmu cmMagums UEIN U CTPOUTH >KU3HEHHBIE I1JIaHBI.

JlugHOCTHBIEC PE3yNbTaThl OCBOCHHUS MPOTPAMMBI 110 OUOJIOTHUU JOCTHTAIOTCS B €IMHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
0011ecTBE MpaBWIAMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT TpOIIECCaM CaMOTIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEHW MO3WIIMU JIMYHOCTH, MATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IMPABOMOPSIKY, YEIOBEKY Tpyda U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTro mpeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOyYaroluxcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHUEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMbITa JACITETLHOCTH B IMPOIECCE peau3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMH  OOYdYalOIIeTOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaK€HHWE 3aKOHa U
MIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3JTAHUH YICOHBIX IMPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO MO OTHOIICHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YYHUTHIBaTh B CBOMX JIEHCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOKIECHUSAMH, KyJIbTYPHBIMU IIEHHOCTSIMU U COIHAIbHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIHHOIO OTHOLICHUS K MHEHHIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpa)KAaHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mnepea PoanHol, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBO A3bIK U KyJIBTYPY, IPOLIIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 U NaMATHUKAM [PUPOJBI,
nocTkeHusIM Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OMo0ruy, MOHMMaHMs 3Ha4€HUs1 OMOJIOTUY B TIO3HAHUM 3aKOHOB ITPUPO/bI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMIO M IMPUHHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSM, CO3JaHMI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHSTHS LIEHHOCTEH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBIIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

S) ¢musuyeckoro BocnuTaHusd, (GOPMHPOBAHMA  KYJBTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

MOHUMaHWE W pealn3alus 310pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPaBMWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
perynsipHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

NOHMMAHWE UEHHOCTU TPaBUJ HWHAMBUIYAJbHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MIOBEJICHNUS B CUTYallUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUI M HENPUATHS BPEAHBIX MpPUBBIUEK (YHOTpeOJEeHUs aJKOIOoJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTbH K aKTUBHOM JESITEIbHOCTH TEXHOJIOIMYECKON U COLMAIbHOM HANPaBIEHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb W  CAMOCTOSITENIBHO  BBINOJHATH  TaKylo
NeSITeIbHOCTD;

UHTEpEC K pa3iuyHbIM chepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE TIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30oBaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:



HKOJIOTHYECKH I1eJIecCO00pa3Hoe OTHOILIEHHE K MPUPOe KaK UCTOUYHUKY KHU3HH Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILIICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IIOCIECACTBUN JUIsl OKPYXKAIOLIEH CPEbL;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX PEeLICHHUS;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU U3YUCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelleHUuU MNPoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPUPOJOINOIb30BAHUEM (COONIOICHNE
IIpaBUJI MOBEICHMS B IPUPOJIE, HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECHUS B JKOCHCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAIIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTHMUECKHUE IMOCIEACTBUS MPEeIpPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Me Pa3BUTOTO HKOJOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHONW, KOMMYHHMKAaTUBHOW M COLMAJIBHOM IPAKTHKE, TOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM M  OOIIECTBEHHOW MPAaKTUKHU, OCHOBAHHOTO Ha JHAJNOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE A3BIKOBOM M YATATEIBCKON KYJIbTYPBI KaK CPEICTBA B3AUMOICHCTBH
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

NOHMMaHUEe crenupuKku OUONOTUU KaK HAayKd, OCO3HaHHsA €€ poiu B (OPMUPOBAHUH
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIeM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHnH Mpo0aeM coXpaHeHHs MPUPOJHOTO PAaBHOBECHS,;

yOeXIEHHOCTh B 3HAUMMOCTH OHMOJIOTMHU JJIsl COBPEMEHHOM IMBHIM3AIMU: OOEeCTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl Pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 I100AJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY Pa3BUTHIO, PALlMOHATIBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYpPCcOB M (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAJIbHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

[IOHUMAaHUE CYIIHOCTH METOJOB ITO3HAHMs, MCIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHMS SBJICHUUN
OKpYXKAloIIero MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHMH, yYMEHHE JelaTh O0OCHOBaHHbBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4YHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HAHUE I[EHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U
HCCIIEN0BATENBCKYIO NEATENBHOCTh HHINBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN MO OHOJOTUM B COOTBETCTBHUHM C >KU3HEHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysibTaThl OCBOEHUsI ydeOHOro mpeamera «bHOJOrus» BKIIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC



(MeXmpenMeTHbIE) 00LIeHayYHbIEe TIOHATHS, OTPAXKAIOLINE EIOCTHOCTh HAyYHON KapTUHBI MUpa
U crienu(rKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTUS,
SBJIEHUE, TPOIECC, CHUCTEMa, HAayuYHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeAOBaHKNEe, HAOIIOEHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTHe); YHUBEpCaIbHbIC
yueOHble JeiicTBUs (TO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), 00eCICUNBAIOIINE
dbopmupoBanrue (PyHKIHOHAIBHON T'PAMOTHOCTH M COLMATbHOW KOMIIETEHIIMM OOYyYaroLIUXCs;
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHblE YydeOHbIE ACHCTBHS B I103HABATEIBHOU U
COLIMAJIbHOM IIPAKTHKE.

B pesynbrare wu3yuyeHuss OHOJOTMM Ha YpOBHE CpelHEro ooOiero oOpa3oBaHUd Y
oOyuaromierocsi OyayT copmupoBaHbl MO3HABATEIbHbIE YHUBEpCAJIbHbIE y4eOHbIE NEHCTBUS,
KOMMYHHMKAaTUBHbIE YHUBEPCAJIbHbIE Y4E€OHbIE JAEWUCTBUS, PETYISTUBHBIE YHHMBEpPCAIbHBIC
yueOHbIe AEMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MetanpeameTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CpeIHEro ooiero odpazoBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OpMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUIEHUS (aHanu3a,
CHHTE3a, CpaBHEHHSA, KIACCU(PHUKAINH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
MOHSTUI (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU OHIATUSIMH);

OTIpEeAeNATh LEeNH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTUIKECHHUS,
COOTHOCHUTD PE3YyJIbTaThl AEATEIbHOCTHU C MIOCTAaBICHHBIMU LIENISMU;

UCTIOJIB30BaTh OMOJIOTHYECKUE MOHATUS s OOBACHEHHS (AKTOB W SIBICHHH KHUBOKH
IPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUs (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX HUCTOUHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OILICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBAaTh M BBINOJHATH padOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE 1eHCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pazpeiieHusi mpo0aeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
pEILIEeHUs] MPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB ITO3HAHUS;

MCIIOJIb30BaTh Pa3jIM4YHbIE BBl ACSITEIBHOCTH [0 IIOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllNY, TPEO0OpPa30BaHUI0 U MPUMEHEHHMIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3aHUU YYEOHBIX U COI[HANIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIT MBIIUICHHS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH, KITIOUEBBIMU
MOHSTUSIMU U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BATENbHOW ACSITEIBHOCTA M
YKU3HEHHBIX CUTYaIUsX;



BBISBIISATh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3HpOBAaTh 3a7ady, BBIABUIATh
TUNoTe3y €€ pelieHusl, HaxOOuUTh AapryMEHTHhl IS J0Ka3aTelbCTBAa CBOMX YTBEPXKIACHUH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBIE B XOJE€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MMOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh TEPEHOCUTh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHYECKYI0  00IacTH
KU3HEJESATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE HUJEH, IpEAJararb OPUIMHAJIbHBIE MOAXOAbI U PELIEHMs, CTaBUTh
Ipo0OJIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(popmanuu (Tekcte yueOHOro mocoous,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBaTh HH(POPMALMIO PA3TUYHBIX BHIOB U (OpM
MPEJICTaBICHUSI, KPUTUUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMYHbIE METOABI NpPU IOHCKE U OTOOpe
Ounonoruveckoi HHPOpPMaIUU, HEOOXOIUMOH JIJIsl BBITOJIHCHUS YUSOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIH30BaHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBbHYIO (OPMY TMPEACTaBICHUS OMOJOTHYECKOU
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: MPUMEHITh XUMUYecKue, PU3NYECKue U MaTeMaTHUeCKUe 3HaKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IETh HABbIKAMHU pAClO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) obuenmue:

OCYIIECTBIISATh KOMMYHUKAIIMN BO BCEX cepax >KM3HU, AKTUBHO y4acTBOBaTh B JHAJIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUS TMIpe/UlaraéMoi 3aJadyd, YYHUTBHIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);

pacno3HaBaTh HeBepOaJibHblE cpencTBa OOLIEHUS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallMi, yMETh CMATr4aTh KOH(QIUKTHI U
BECTH IIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJICHCTBUSA, MOHHUMATh HaMEpPEHUs
JIpYTUX JIOAEH, MPOSBIATh YBOXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOM (opme
(bopMyITUpPOBaTH CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHMSI C HCIOJB30BAaHUEM SA3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
peleHn OMONIOTHYEeCKOi MpoOiieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
(dbopM B3aMOAEUCTBUS NPH peLICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 uJeHa KOJUIEKTHBA,



NPUHUMATh LEJTU COBMECTHON JESTeNbHOCTH, OPraHW30BBIBATH M KOOPJAUHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTaBIIATh IUIAH JEWCTBUM, PACOPEACNISITH POJIU C YYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLICHUBATh UJEH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIAATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO M BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

OBi1aieHHe YHUBEPCAJbLHBIMHU PEryaTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUICHHUS B
JKU3HECHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1IEIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M MOCTYIKAaX IO OTHOIIEHUIO K >KUBOW IMPHUPOJE, CBOEMY 3/I0POBBIO M 3JI0POBBIO
OKpYXaroIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (GOpMyIUPOBaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTENIbHON JAEATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUsl MPoOIeMbl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JTaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €10, OpaTh OTBETCTBEHHOCTH 34 PELICHMUE;

OIICHUBATDH MPUOOPETEHHBIH OIIBIT;

Croco0cTBOBaTH (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM SPYAULIUU B Pa3HBIX 00JIaCTSIX
3HaHMA, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JE€ATEIHLHOCTH, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATH MPUEMBI peIeKCUU
JUISL OLIEHKU CUTYaI[H, BIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

NPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATIU3€ PE3YyIbTaTOB AESITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C IMO3ULMU APYrOro YeIOBeKa.

HHPEAMETHBIE PE3YJIbTATHI

[IpenmeTrHble pe3ynbTaThl OCBOEHUS conepKaHHs ydeOHoro mpeamera «buonorus» Ha
yrIIyOnE€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecrieueHne NpoQHuiILHOro 00yueHHs 00yJaromuxcs
Oouonorun. OHM BKIIOYAIOT: crenupuyeckue i OWOJIOTUM HaydHble 3HaHUS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOECHHIO, HMHTEpPHpPETAllMd U MpeoOpa3OBaHUI0 3HAHUM, BHUJbI
NeSITebHOCTH MO TOJYYEHUIO HOBBIX 3HAHMM M HMX MPUMEHEHHMIO B Pa3IMYHBIX Y4YEeOHBIX, a
TaK)K€ B pEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeameTHble pe3yapTaTsl IPEACTaBIEHbI 110 T0J1aM
W3Y4EHHUS.



[IpenmerHble pe3ynabTaThl OCBOCHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBaHNN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MPHPOIBI M
peneHny mpodIeM parroHaIFHOTO IPUPOAOIOIB30BAHUS, O BKJIaI€ POCCUICKUX U 3apyO0eKHBIX
YUEHBIX B pa3BUTHE OUOJIOTUU;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HAHHWI, KOTOopas BKJIOYAeT: OCHOBOIIOJIArarolliue
OMOJOrMYECKHE TEPMHUHBI U TIOHATUS (JKU3Hb, KJIETKAa, OpraHu3M, MeTaboJiu3M, IOMEOcCTas,
CaMOpETYJISILIMSL, CAMOBOCIIPOU3BEEHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHHUS KYIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOO0Opa3usi TOTOMKOB
IIEPBOIO MMOKOJIEHMSI, PACIIEIIIEHUS], YUCTOTHI FaMeT, HE3aBUCUMOro HacyienoBanus I'. Mennens,
TOMOJIOTHUECKUX pSAJOB B HaciencTBeHHOW wusMeHunBoctd H. V. BaBuioa), npuHIUIbI
(KOMILZIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH Hay4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJOTMYECKUX
MCCJICIOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEPEHNE, HAOII0ICHUE, DKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uuCie OakTepuid, rpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKa, CTPOEHUSI OPTaHOB U CUCTEM OPraHOB PACTEHUM, JKUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  )KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTeHUM, >XUBOTHBIX U
YeNoBeKa, OMOJOTHYECKUX MPOIIECCOB: OOMEHa BellecTB (MeTa0o0In3M), IPEBPAILEHUS] SHEPTUH,
Opo’keHUs, aBTOTPO(GHOr0 U TreTepoTpOoPHOro TUIOB MUTAHHS, (GOTOCHMHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMETOreHe3a, SMOPHOTreHe3a, ITOCTAIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
MHAMBUAYaJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWCTBUS T'€HOB, I'eTepO3HCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAYy OPTaHOMAAMU KJIETKH M UX (PYHKIHUSIMHU,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U UX (QYHKIUSAMHU, MEX]y OpraHaMU U CUCTEMaMH OPraHOB Y
pacTeHMi, >KMBOTHBIX M 4YeJOBEKa M UX (QYHKIHUSAMH, MEXIy CHCTEMaMHU OPraHoB U HX
GYyHKUMAMH, MEXIy 3TalaMd OOMEHa BELIeCTB, ATAallaMH KJIETOYHOIO LMKIA U KM3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHUSA, TEHOTUIOM M (DeHOTUIIOM,
¢deHoTUoM U (pakTOopamMu cpebl OOUTaHMUS;

YMEHHME BBISBISITh OTIMYUTEIbHBIE NMPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PAaCTCHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJb30BaTh COOTBETCTBYIOIINE APTYMEHThI, OMOIOTHUECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUUYECKUX IPYIIIL;

YMEHHME peliaTh OUOJIOTHYECKUE 3a7aud, BBIIBISATH NPUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXIy HCCIeAYeMbIMH OHOJIOTUYECKUMHU TpOLlecCaMM U SIBJICHUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPAKTHUYECKue paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATU3UPOBATh MOJyYSHHbIE Pe3YyIbTAThI U JI€1aTh BBIBOBI;

yYMEHHUE y4acTBOBaTh B yueOHO-HCCIeNoBaTeIbCKONH padoTe 1Mo OMOJIOTHH, PKOJIOTMU U
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX Hay4HbIX OOIIECTB, M MYOJHMYHO MPEICTaBIATh
MOJIy4YEHHBIE PE3YJbTAaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHUE OLIEHUBATh JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUI B 001acTH
OuoNoruu M MeIUIUHBI (KJIOHMPOBAaHHE, HCKYCCTBEHHOE OIIOJOTBOPEHHE, HalpaBIeHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp Oyaylel npodecCHOHaIbHOM NesTeIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CETHCKOT0 X0341CTBA, MUIIEBOI



NPOMBIIIJICHHOCTH, YITyOJIATh TO3HaBaTEeNbHBI HMHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodecCHd W TPOJOJDKEHHWE OHOJOTHMYECKOr0 O0O0pa3oBaHUs B
OpraHMu3aIMsaX CpelHero NpohecCuoHaIbLHOTO U BhICIIEro 00pa3oBaHUs.

[IpeameTHbie pe3ysbTaThl OCBOEHUS yueOHOro mnpeamera «buomorus» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUM O MECTE W POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GbopMUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
OPUPOBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBA, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONIONB30BaHUs,, U B (HOPMUPOBAHMM IICHHOCTHOTO OTHOIIEHHS K
npupoje, oOLIeCTBY, YENOBEKY, O BKIJIAJE POCCHUHCKHX U 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIaJIeTh CUCTEMOH OMOJIOTMYECKHX 3HAHUI, KOTOpas BKIIOYACT OMpPEICNICHUS U
NOHMMaHHUE CYITHOCTH OCHOBOIOJAralomuX OWOJOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocuctema, Owocdepa), Ouonormdyeckue Teopuu (dBoaronuonHas Teopuss Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomtonuu), ydenus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akonHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpiieBoro cxonacrsa K. M. boapa), npasuna (Munumyma lO. JIubuxa,
9KOJIOTHYECKON MUpaMUbl JHEPTHH ), TUIIOTe3bl (Tunote3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHMS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHMIX JKMBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpeHHe,
HaOJroIeHNe, YKCIIEPUMEHT), CIIOCO0aMU BBISBJICHHUS M OLIEHKH aHTPOIOTCHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACNATh CYLICCTBEHHBbIC NPU3HAKU: BHUAOB, OMOIrEOIEHO30B, AKOCHUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIEro, MABIDKYIIETO W Pa3phIBAIOMIETO €CTECTBEHHOTO OTOOpa,
IONATPUIECKOTO U CUMIIATPHUYECKOTO BHI000PAa30BAHMS, BIMSHIS ABIKYIIHX CHJI 3BOJIOIHA
Ha TeHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpelie OOUTaHus, YyepeloBaHUs
HalpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB M MIOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXAY IPOIECCAMU HBOJIIOLUH, JBIKYIIMMA
CHJIaMH aHTPOTIOT€HE3a, KOMIIOHEHTAMH PA3JIMYHBIX AKOCHUCTEM W TPUCTIOCOOIICHUSIMH K HUM
OpPraHU3MOB;

YMEHUE BBISBIIATh OTIMYNTENbHBIE IPU3HAKH KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpele oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aWMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX M3MEHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB pa3HbIX CHUCTEMaTHUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAHWs, €IWHCTBA UYEIOBEUECKUX pac, HEOOXOAWMOCTH
COXpaHEHHsI MHOTOOOpa3usi BHJOB M JKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAaHHS MPUPOABI U
4eJI0BEYECTBA;

yYMEHHUE peliaTh OWOJIOTHYECKUE 3a/a4M, BBISBISATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIY HUCCIeAYeMbIMH OHOJIOTUYECKHMHU TpOLlecCaMM U SBJICHHUSMH, JeiaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOI0aTh MpaBuUia MpU
paboTe ¢ yueOHbBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHUE BBIJBUraTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyHpys 1eNb UCCIeIOBaHNS, aHATM3UPOBATh OJTYYCHHBIC PE3YIIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHE Y4acTBOBaTh B Y4EOHO-HMCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, W MYOJUYHO MPEACTaBIATH
MOJIy4EeHHBIE PE3y/IbTaThl HA YUIEHUYECKUX KOH(EPEeHIHIX;

yYMEHHE OIICHWBATh THUIOTE3bl W TEOPUH O TMPOUCXOKICHUW JKWU3HHU, 4YelOBeKa |
YeJIOBEUECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEJOTBPAIICHHS TII00aThHBIX
W3MEHEeHu# B buocdepe;



YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuoHaIbHON AEATEIbHOCTH B
o0macti  OMOJOTMM, OSKOJOTMH, IPHPOJOINONIB30BAHMS, MEIULUHBI, OHOTEXHOJOTHH,
IICUXOJIOTHH, BETEPUHAPHM, CEIBCKOTO XO3AHCTBA, MHILEBOW MPOMBIIIJIEHHOCTH, YIIyOJIsiTh
[IO3HABATEJIbHBIII MHTEpEC, HAalpaBICHHBIM HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOILEH
npodeccud U TPOJOIDKEHHE OHMOJOTHYECKOro o00pa3oBaHUs B OPraHU3ALUAX CPEIHEro
npo¢eCCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.

BUAbI AEATEJBHOCTU OBYYAIOIIUXCS, HAIIPABJIEHHBIE HA
JOCTU/XEHUE PE3YJIBTATA

— JlaBaThb Hay4yHO€ OObBsSCHEHHE OHOIOrMYeckuM (akTam, IpoLeccaM, sIBIECHUSM,
3aKOHOMEPHOCTSIM, UCIOJIb3Yysl ONOJIOTMYECKUE TEOPUH (KIIETOUHYIO, 3BOJIIOLMOHHYIO), YYEHUE O
6uocdepe, 3aKOHbI HACJIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYUBOCTH;

—  XapakTepu30BaTb COBPEMEHHBIC HANpaBJICHUS B Pa3sBUTHM OWOJIOTHH; ONMUCHIBATH HUX
BO3MOYKHOE HCII0JIb30BaHHE B IPAKTUYECKOH IEATEIbHOCTH,

— CpaBHUBATH CIIOCOOBI JEICHHS KIETKUA (MUTO3 U MEHO03);

— pewmare 3ajauyd Ha MnoctpoeHue Qparmenta Bropoil mnenu JHK mno npeanoxxeHHOMy
¢parmenty nepsoii, ”PHK (MPHK) no yuactky J{HK;

— pemarh 3a7aud Ha OIpeJeIeHuEe KOJIMYECTBA XPOMOCOM B COMAaTHYECKHX M IOJIOBBIX
KJIETKaX, a TAK)Ke B KJIETKaX Mepes HayaJloM JejeHus (Meio3a Uil MUTo3a) U 0 €ro OKOHYaHUU
(JU1s1 MHOTOKJIETOYHBIX OPI'aHU3MOB);

CucreMa OLEeHKH IO0CTHKEHUI 00yYA0IIUXCS

1. Ouenka yCcTHOIO OTBeTA.

OTMeTKa «5»!
- OTBET IIOJIHBIM U IIPABWIbHBIM HA OCHOBAaHUY U3Y4YECHHBIX TEOPUH;
- Marepuai U3J0KEH B OIPEIEICHHOM JIOTMYECKOM MOCIeA0BaTeIbHOCTH, JINTEPATYPHBIM
SI3BIKOM;
- OTBET CaMOCTOSTCIbHBIN.

OTBet «4»;
- OTBET NOJIHBIM U PaBUJIbHBIM HA CHOBAHUH U3YUYEHHBIX TEOPHIl;
- Marepuai U3J0KEH B OMPEIEIIEHHOMN JIOTHYECKOU MOCIeA0BATeIbHOCTH, TTPH 3TOM JOMYIICHBI
JIBE-TPU HECYIIECTBEHHbBIE OLTMOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO YUHUTETIS.

OtMmerka «3»:
- OTBET MOJIHBIH, HO TIPU 3TOM JIOMYII[EHa CYIIECTBEHHAs OIIMOKA UM OTBET HETIOIHbIH,
HECBSI3HBIMN.

OTmerka «2».
- TIPU OTBETE OOHAPYKEHO HEMMOHMMAHHUE yJalUMCsi OCHOBHOTO COJIEp)KaHUsI yueOHOTO
MaTepuaia Uiu JOMYIIEeHbI CYIECTBEHHbIC OIIUOKH, KOTOPHIE YUAIIUHCS HE MOXKET UCIIPaBUTh
MIPU HABOJSIIMX BOMPOCAX YYUTENS,, OTCYTCTBUE OTBETA.

Otmerka «1»
- OTCYTCTBHUE OTBETA

2. OneHKa IKCIePUMEHTAJIBHBIX YMEHHIA.

- O1eHKa CTaBUTCSI HA OCHOBAHWHU HAOIOJICHUS 32 YUAIIUMHUCS M MUCHbMEHHOTO OTUYETa 33
paborty.
OtmeTka «5»:
- paboTa BBINIOJHEHA MOTHOCTHIO U MPABUIIBHO, C/ETaHbl MPABHIbHBIC HAOIOACHUS U BBIBOIBL,
- DKCTIEPUMEHT OCYIIECTBJICH IO TUIAaHY C y4€TOM TEXHUKH O€30MaCHOCTH ¥ MPABHII PabOTHI C
BEIIIECTBAMH U 000pY10BaHHEM;
- TPOSIBJICHBI OPTAaHU3AIMOHHO - TPYJOBBIC YMEHUS, MOICPKUBAIOTCS YHCTOTa pabodyero mecrta
U TIOPSAOK (Ha CTOJIE, YKOHOMHO HCIOIb3YIOTCSI PEAKTHUBHI).

OTmerka «4».
- paboTa BBITIOJIHEHA MPABWIIBHO, CJEJIaHbl IPABUIIbHBIC HAOIIOICHUS U BEIBOIBI, HO IPU ATOM
HKCIIEPUMEHT MPOBE/IEH HE MOJHOCTHIO WM JOMYIIEHBI HECYIECTBEHHBIC OMUOKU B paboTe ¢
BEIIIECTBAMH W 00OPYIOBAHHEM.

Ormerka «3»:



- paboTa BBHINIOJIHEHA MPABMIILHO HE MEHEE YeM HAIlOJIOBHUHY MJIH JIOIYIEHA CYIIECTBEHHAs
ommOKa B X0JIe IKCIIEPUMEHTA B OOBSICHEHUH, B 0(DOpPMIICHUH pabOThI, B COOJIOICHUN TTPABUI
TEXHUKU 0€30MaCHOCTH Ha padoTe C BEeIIECTBAMU M 000PYIOBaHUEM, KOTOpasi HCIPABISETCS IO
TPeOOBAHUIO YUUTEIIS.
OtrMmeTKa «2»:

- JIOTMyIIEHBI 1Be (M OoJiee) CYIIECTBEHHBIC OIIMOKH B XOJE: IKCIIEPUMEHTA, B OOBSICHCHHH, B
oopmieHnn paboThl, B COOIIOIEHUH MTPABHII TEXHUKH O€30MIaCHOCTH MU paboTe ¢
BEIIECTBAMH U 00OPYJOBaHUEM, KOTOPBIC YUAIIUNCS HE MOYKET UCIIPABUTH JIAXKE 10
TpeOOBAHUIO YUUTEIIS;

OT1merka «1»
paboTa He BBINOIHEHA, Y YYalIerocs OTCYTCTBYET KCIIEPUMEHTAIbHBIC YMEHHUSL.

3. OueHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OTtmeTka «5»:
OTBET IOJIHBII U TPABWIIbHBIN, BO3MOKHA HECYIIECTBEHHAsS OLTHOKA.
OTtmeTka «4»:
OTBET HEIOJIHBIN WU JIOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.
Ormerka «3»:
paboTa BBINTOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOIYIIEeHA OJTHA CYIIICCTBCHHAS OIIMOKA U TIPH
9TOM JIBE-TPU HECYIIECTBCHHBIC.
OTMmeTka «2».
- paboTa BBITIOJTHCHA MCHBIIIE YEeM HAIOJIOBUHY WIN COJACPKHUT HECKOIBKO CYIIECTBEHHBIX
OIIMOOK.
Otmerka «1»
- paboTa He BBIMOITHCHA.
[Tpu olieHKe BBIMOJHEHHS TUCHMEHHOW KOHTPOJIBHON pabOThl HEOOXOJMMO YYUTHIBATh
TpeOoBaHuUs eMHOTO OporpadhuIeckoro peKuma.
4. OueHkKa TecTOBBIX padoT.

88-100% - mpaBWIBHBIX OTBETOB orenka «5»

62-87% - mnpaBUIBHBIX OTBETOB olleHKa «4»
37-61% - mnpaBUIBLHBIX OTBETOB OllEHKa «3»

0-36% - mnpaBUIBHBIX OTBETOB OLIEHKA «2»

5. Ouenka pedepara. Pedepat orieHnBaeTcs Mo CIEeIYIOIMIUM KPUTEPUSIM: COOITI0IEHUE
TpeOoBaHU K ero 0ohopMIIEHUIO; HEOOXOUMOCTh U JJOCTATOYHOCTD JJIST PACKPBITHS TEMbI
MIPUBEICHHON B TeKcTe pedepara HHPOpMAIUU; YMEHUE 00yJaronierocsi CBOOOIHO U31araTh
OCHOBHBIE UJIEH, OTPAXKEHHBIE B pedepare; CriocOOHOCTh 00yUaroIerocst MOHsTh CYyTh
3a/1aBaeMbIX BOIIPOCOB U C(HOPMYIHUPOBATH TOUHBIE OTBETHI HA HUX.

OuenuBanmne NPOEKTHON padoThI 10 OMOI0THH
OO0uue TpedoBaHUs K NPOEKTHOI padoTe Mo OMOJIOTHH.

[IpencraBisieMblil MPOEKT TOIHKEH UMETh TUTYJIBHBIHN JIUCT C YKa3aHUeM: (paMUIUH, UMEHH,
OTYEeCTBA MCIIOJHUTENS W PYKOBOAWTENs (€H) IMpoeKkTa, Ha3BaHME MPOEKTa, roja HaluCcaHUs
paboThl, yKazaHHEM IieNieil U 3a7a4 IPOEKTHOM paboThI.

ConeprkaHne MPOEKTHON PabOThI TOJDKHO BKIIFOYATh TaKUE Pa3eiibl, Kak:

— BBEJEHHE, B  KOTOPOM  OOOCHOBBIBa€TCS  aKTYalbHOCTh  BbIOpaHHOW WM
paccMaTpuBaeMoi MpoOIeMsl;

— MECTO U BpeMs BBIIIOJHEHUs padoThI;

— KpaTKoe ONMCAaHUE HCIOIb3yeMbIX METOJUK C CChIJIKAMH Ha MX aBTOPOB (€CJIM TaKOBBIE
HEOOXOIUMBI 1 pabOThl WIIK UCIOJB30BAINCh B HEN);

— CHUCTEMAaTU3HUPOBaHHbIE, 00paOOTaHHBIE PE3YNIbTAThl UCCIIEIOBAHUM;



— BBIBOJIBI, C/ICJIAHHBIE TIOCIIE 3aBEPIICHNS PAOOTHI HA/l IPOESKTOM;

— TPaKTHYECKOE UCIOIb30BaHUE PE3yIbTATOB IIPOEKTA;

— coIMajbHas 3HAYMMOCTb IIPOCKTA;

— mnpuiioxkeHue: (ororpaduu, CXeMbl, YePTEKHU, repOapuu, TaOIUIBI CO CTATUCTUIECKUMHU
JAHHBIMH U T.]I.

Kpurepun oueHKu NpoeKTOB M0 OMOJIOTHH

— YETKOCTb [TOCTABJICHHOW IENIN U 3a]a4;

— TeMaTU4ecKas aKTyaJlbHOCTb U 00bEM HCIIOJIb30BAaHHOH JIUTEPaTypHI;

— 00OCHOBAHHOCTb BBIOPAHHBIX METOJIMK JAJIsl IPOBEICHUSI HCCIIE0BAaHUIA;

— IOJHOTa PacKpbITHs BEIOPaHHON TEMBbI IPOEKTa;

— 00OCHOBAHHOCTb BBIBOJIOB U UX COOTBETCTBHE IIOCTABICHHBIM 3a/1a4aM;

— YPOBEHb MpPEJCTABICHHbIX JaHHBIX, MOJYYEHHBIX B XOJ€ MCCIEIOBaHUSA BBIOpPAHHOMN
po0OieMbl (00beKTa), X 00paboTKa (MPU HEOOXOAUMOCTH ),

— aHaJU3 TOJIYYCHHBIX TAaHHBIX;

— HaJM4Me B pabOTe BBHIBOJIA MIIU MPAKTHUECKUX PEKOMEH AN,

— KayecTBO o¢opmieHuss paboTel (Haiuuue (oToMaTepuaIoB, 3apHCOBOK, CIIHCKa
UCIIOJIb3YEMOM JIUTEPATyphl, T€POAPHBIX MATEPUAJIOB K IIPOEKTAM 10 OOTaHUKE U T.J1.).

KpnTepnn OICHKH BBICTYIUICHHUS TOKJIATYUKA 110 3alIMTE MPOCKTA:

000CHOBAaHHOCTb CTPYKTYPHI JOKIAIA;

BBIYWICHEHHE TJIABHOTO;

HOJTHOTA PAaCKPBITUS BEIOPAaHHOIN TEMAaTHUKH UCCIICIOBAHUS MTPH 3aAILUTE;

UCIIOJIb30BaHUE HATIISAJHO-WLTIOCTPATUBHOTO MaTepHaa;

KOMITETEHTHOCTb, 3PyJHUPOBAHHOCTD JIOKJIQJIYHKa (BBICTYNAIONIETO) U YMEHHUE €ro OBICTPO
OpPUEHTHPOBAThCSI B CBOEH paboTe TpW OTBETaX Ha BOIPOCHI, 33aJaBacMble KOMHCCHEH
(4IeHaMHM KIOPU WM SKCIIEPTHOI KoMHUCcHeR ),

YPOBEHb MpPEJICTaBIECHUS JOKJIaga MO MPOEKTy (YMEHHE IOJIb30BaThCsl NMPU HU3JI0KEHUU
JIOKJIaJIa W OTBETaX Ha BOIMPOCHI MaTepUallaMH, TOJYYECHHBIMH B XOJ€ HCCIIEJTOBAHMS),
YEeTKOCTh M SICHOCTh IPU OTBETaX Ha BCE BO3HUKAIOUIME B XOJ€ JIOKJIaZa BOMPOCHI IO
IPOEKTY, YTO SIBJSIETCS HEOTHEMIIEMBIM ITOKA3aTeNIeM CaMOCTOSTEIIEHOCTH BBITIOJTHEHUS
paboThI 10 BEIOPaHHOH TeMe.

TEMATHYECKOE INTAHUPOBAHUE

10 kaace
Ne HanmeHoBaHMe TeMbl KoJu-Bo DJekTpoHHbIe (I POBbIE)
m\n 4acoB o0pa3oBaTejibHbIE PECYPChI
1 buonorus xak Hayka 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
2 JKuBbIe cuCcTEMBI M X U3yYEHHUE 2 Eubmiorexa LIOK
https://m.eds00.ru/7f41c292
bu6mmorexa [IOK
3 buonorns knerxu 2 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
4 XuMudeckasi OpraHu3alus KJIeTKU 10 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
S CTpocHHe 1 QYHKINH KICTKH 8 https://m.eds00.ru/7f41c292
5 OOMeH BeleCcTB U MPEBpAIlEHUE SHEPTUU B 9 bubmuorexa [JOK
KJIETKE https://m.edso00.ru/7f41c292
7 HacnencrBenHast nH(popManys U pean3anus 9 bubnuoreka [IOK



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

e€ B KJICTKE https://m.edso0.ru/7f41c292
N bub6mmoreka [JOK
8 PKHMSHCHHEIA I KICTKH 6 https://m.edso0.ru/7f41c292
bubmuoreka [JOK
J CrpocHne u yHKIMK OpraHusMOoB 17 https://m.edso0.ru/7f41c292
10 Pa3smHOXeHUE 1 pa3BUTHE OPTAHU3MOB 8 Eubmioreka LJOK
https://m.edso0.ru/7f41c292
11 ['enernka — HayKa 0 HaCJIEICTBEHHOCTU U 2 bu6mmoreka [JOK
W3MEHYHUBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 buGmorexa LIOK
https://m.edso0.ru/7f41c292
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 buGmorexa LIOK
https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
14 T'eneruka uenosexa 3 https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
15 Ceneiui Oprasu3mos 4 https://m.edso0.ru/7f41c292
16 BrorexHoIOrus ¥ CUHTETHYECKAsT OMOJIOrUs 4 Buommoreka HOK
https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
17 Peseparoe pems 1 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 102
ITPOI'PAMME
11 kaace
Ne m\nm HaunmeHoBaHMe TeMbI Koua-Bo DJIeKTPOHHbIE
4acoB (umdposbie)
o0pa3oBaTejibHbIE
pecypchl
1 3apoxaeHUE U Pa3BUTHE YBOTIOIMOHHBIX 4 bubnuoteka [JOK
MIpeJICTaBICHH B OMOJIOTHHU https://m.edsoo.ru/7f41cc74
.. bu6mmoreka [JOK
2 MukposBontonus U €€ pe3yJbTaThbl 14 https://m.edsoo.ru/7f41cc74
3 MakposBoronus u €€ pe3ybTaThl 6 bubmorexa LJOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 3eMIle 15 https://m.edsoo.ru/7f41cc74
5 IIponcxoxkaeHne 4eIoBeKa — aHTPOIIOTEHE3 10 bubmiorexa HOK
https://m.edsoo.ru/7f41lcc74
DKOJI0rusl — HayKa O B3aUMOOTHOILLIEHUX bub6nuorexa [IOK
6 OpraHU3MOB U HaJOPTaHU3MEHHBIX CHCTEM C 3 https://m.edsoo.ru/7f41cc74
OKpY>Karolllen cpeion
bu6mmorexa [IOK
! OpranusMbl 1 cpesia 0GHTaHMs 9 https://m.edsoo.ru/7f4lcc74
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 9 bubumoreka [IOK
https.//m.edsoo.ru/7f4lcc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUYECKHE 12 bubmuorexa [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
10 buocdepa — riobanbHas SKocucTeMa 6 https://m.edsoo.ru/7f41cc74
UYenmoBek U OKpy’KaroIas cpeja 6 bubmorexa [JOK
https.//m.edsoo.ru/7f4lcc74
bu6mmoreka [JOK
12 PesepsHoe Bpems 8 https.//m.edsoo.ru/7f4lcc74
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102
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