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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yae6HOMY Tipenmety "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPETHETO
obmero obpazoBaHus pazpadborana Ha ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-3
«O06 o6pazoBanuu B Poccuiickoit @enepammm»y, ®I'OC COO, Konnenumu mnpenogaBaHust
y4yeOHoro npeamera «bHoIoTHsS» U OCHOBHBIX IMOJIOXKEHUN (eaepaabHOi pabodeil mporpaMMbl
BOCIIMTaHUS.

VYyeonsiii npeameTt «buosorusy yrinyonéaHoro yposas uzydenus (10—11 kimaccer) siBisercs
OJIHUM W3 KOMIIOHEHTOB MpPEIMETHOU oOsiactu «EcTecTBeHHO-HAay4HbIe TpeaMeThl»y. CormacHo
nonoxenussM GI'OC COO npodwiibHble y4eOHBIE MPEAMETHI, M3ydaeMble Ha yTIyOJIEHHOM
YPOBHE, SIBJISIFOTCSI CIIOCOOOM auddepeHnranui oOydeHUss Ha YpPOBHE CPEAHEro OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPEeTHUM
o0mmM, cpeaTHuM IpoheCCHOHATBLHBIM U BBICIITUM 00pa3oBaHuEeM. B TO ke Bpems KaKIblid U3
TUX Y4YE€OHBIX NPEIMETOB JIOJDKEH ObITh OpPUEHTHUPOBAH HAa TMPUOPUTETHOE pEIICHUE
00pa3oBaTeNbHBIX, BOCIHUTATEIIBHBIX U PA3BUBAIOLIMX 33J1a4, CBSA3aHHBIX C IpodopueHTanuen
o0ydJaromuxcsi U CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OMOJIOTUEHN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHEH, CIIOPTOM MJITH BOCHHBIM JICJIOM.

[Iporpamma o yue6HOMy npeamety "buonorus" na€t mpeacTtaBieHre O LETU U 3aj1adax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriiyoléHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEpPIKAHUE, €r0 CTPYKTYypUpOBaHHE IO pas3ieiiaM U Temaw,
pacmpeziefieHue 1o KiiaccaM, peKOMEHIYyeT MOCIe0BaTeIbHOCTh U3YUeHHs Y4eOHOT0 MaTepuana
C yuY€TOM MEXIIPEJIMETHbIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro Ipoliecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme mo OMojoruu peaian3oBaH MPUHIIKI
IIPEEMCTBEHHOCTH C H3Yy4YeHHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO OOHIEro 0oOpa3oBaHMUs,
Onarozaps 4eMy pocMaTpUBAETCs HANIPABIEHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOJIOIMYECKUX
3HaHUW, OpPUEHTHPOBAHHBIX Ha (HOPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTHYECKOT0 MBIIUICHUS, MPEACTaBICHUH O 310pOBOM o00pasze XHM3HHM, Ha BOCHUTAHUE
OEpEeKHOT0 OTHOIICHHS K OKpYKarolel mpupoaHoi cpene. B mporpamMme mo OnMosioruu Takxke
MOKa3aHbl BO3MOXKHOCTU ydeOHoro mpeamera «buonorus» B peanuszauuu tpedoBanuit ®I'OC
COO x m1aHuPYEMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM pe3yJibTaTaM 00y4eHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHU/IOB y4e€OHO-TIO3HABATEIBHON NEATENBHOCTH OOyYaroMIUXCs O
OCBOCHHMIO COJEp>KaHUS OWMOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpEIHEro OO0IIero
o0Opa3oBaHusl.

VYueOHnblii npeamer «buosnorus» Ha ypoBHE CpeAaHEro OO0IIero oOpa3oBaHMs 3aBEPILIAET
O6uonornyeckoe oOpa3oBaHue B IIKOJE U OPUEHTUPOBAH Ha PACHIMPEHUE U YIIIyOJeHHe 3HAaHUN
00y4arouxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTUH, SMOPHOIIOTUN
U OMOJIIOTUU DPA3BUTUSA, TCHETHKH, CEJEeKIHH, OMOTEXHOJOTHH, SBOJIIOLMOHHOTO YYEHUS U
9KOJIOTHH.

Nzyuenne yuyebHoro npenmera «buonorus» Ha yriayOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJTrOTOBKY 00yYaroIMUXCs K MOCIEAYIONEMY MOTYyYeHHIO OMOIOTHYECKOro 00pa30oBaHus B By3ax
U OpraHu3alusgx CpeIHero npogeccuoHanbHOro o0pa3oBaHus. OCHOBY €ro cojepaHus
COCTaBJIIET CHUCTEMa OHOJOTMUYECKUX 3HAHWUH, MOJYYEHHBIX IMPH H3YyYEHUH OOYYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ieJoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUA MOIY4arOT pa3BUTHE. Tak, pacIIMPEHbl U YTIyOJIeHbI
OWoyornYecKre 3HAaHWS O PACTEHHSX, XHMBOTHBIX, TprOax, OaKTepusX, OpraHU3Me YelIOoBeKa,



o0UIMX 3aKOHOMEPHOCTSIX JKWU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHHS
MPUKIIATHOTO U MOMCKOBOI'O XapakTepa, KOTOpPbIE MOKHO HCIIOJIb30BATh KAaK OPUEHTUPHI IS
nocieayrouero Beioopa npodeccun. BosmoxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMHU 3HAHUSIMHU, TOTYYCHHBIMU 00yYaIOIIUMUCS TIPH U3yYeHUU (DU3UKH, XUMUH,
reorpauu U MaTEMaTHKH.

CtpykTypa mporpamMmbel 1o ydeOHOMY mpenMery "buosjorusa" orTpaxkaer CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEePHbIC JIJISl )KUBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3alluy,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emiie, COXpaHeHHs OWOJOTHYECKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OHMOJIOTHH,
IMOPHOJIOTUN U OUOJIOTUH PAa3BUTHS, TEHETUKU U CETEKIIUU, OMOTEXHOJIOTUN U CHHTETUYECKON
OMOJIOTUM, aKTyalIM3UPYIOTCS 3HaHUS oOOydaroluxcs Mo OOTaHHMKE, 300JIOTMH, aHATOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJMIOLMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
y4eHue o ouocdepe.

VYueOublii npenmer «buonmorus» mpu3BaH 00€CIEYUTh OCBOEHUE OOYYaIOIIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJEH, NPUHIMIIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpaA, 3HaHUH O CTPOEHHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJSIUU, OWOIEH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS
HAYYHBIX JOCTUKCHHSIX, COBPEMEHHBIX HCCIEJOBAHMSIX B OHOJIOTHH, MPUKIATHBIX acleKTax
OMOJIOTUYECKHUX 3HAHWK. (1 pa3BUTHS W TOJACPKAHKS WHTEpeca 0O0yJaromuXcsi K OMOJIOTHU
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOT0 MaTepuaia B COACpPKaHUHU MPOTrPAMMBI I10
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJICHHMS W Pa3BUTHS TOW WM MHOU
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIIEHHE Ba)KHEHIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

[lenp u3yuenus ydeOHoro mpeamera «buonorus» Ha yrnmyOin€HHOM YpOBHE — OBIAJCHUE
00y4JalIUMHUCS 3HAHUSAMU O CTPYKTYPHO-()YHKIMOHAJIBHOM OpraHu3aluy >KUBBIX CHCTEM
pa3HOTro paHTa u MPUOOpPETeHHE YMEHUI NCIIOIB30BaTh TU 3HaHUS B (POPMUPOBAHUU UHTEpeEca K
onpenenéHHoil obnactu npodhecCHOHATBHON NEeATeTbHOCTH, CBS3aHHOW C OMOJIOTHEH, WM K
BBIOOPY YueOHOr0 3aBeIeHus ISl TPOJAOHKEHUS OMOJIOTHYECKOr0 00pa3oBaHUsl.

JlocTikeHue 1enu u3ydyeHus ydeOHoro npenmera «buonorus» Ha yriayOn€HHOM ypoBHE
o0ecreunBaeTcs pelIeHuEM CIeIyoIuX 3a1au:

OCBOCHHE 00YJaIOITUMHUCS CUCTEMBbI OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUSIX, KOHIIEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W IPABUIIAX, COCTABIISIOMINX
COBPEMEHHYIO0 E€CTECTBEHHO-HAyYHYI0 KapTHUHy MHpa; O CTPOEHUHM, MHOroodpasuu u
OCOOEHHOCTSIX OHOJOTHYECKUX CHCTeM (KJIeTKa, OpPTaHu3M, TMOIMYJISAIus, BUJ, OHWOTEOIECHO3,
ounocepa); 0 BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX UCCIEIOBAHUIX B OMOJIOTHH;

O3HaKOMJIEHHE  OOydaromMxcsi C  METOJAaMU  [O3HAHMUA  JKUBOW  NPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMYECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruH,
HMOPHOJIOTUN U OMOJIOTUN PAa3BUTHUS, TCHETUKU M CEJEKIIUU, OMOTEXHOJIIOTUN U CHHTETHYECKOU
OMOJOTUM, TAJIEOHTOJOTHH, DSKOJOTHH); METOJaMH  CaMOCTOSITEIbBHOIO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jlabopatopuu M B IpHpone (HaOloJaeHHe, H3MEepeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaICHUEC O6y‘IaIOH_[I/IMI/IC$I YMECHUSAMU: CaMOCTOATCIIbHO HaxXOJWTb, aHAJIMW3UPOBATH U
HCIIOJB30BaTh 61/IOJ'IOI‘I/I‘-ICCKyIO I/IH(I)OpMaI_II/IIO; MOJIb30BaThCS OMOJIOTHMYECKOM TepMHHOHOFHCﬁ u
CHMBOHHKOﬁ; YCTaHAaBJIMBATD CBA3b MCKIY PA3BUTHEM OHoJIOruy U COIIMaJIbHO-DKOHOMUWYCCKUMH



¥ DKOJIOTUYECKUMU IPOOIeMaMu YeJI0OBEYECTBA; OIICHUBATH ITOCIIEACTBHUS CBOCH JIEATEITLHOCTH IO
OTHOILICHHUIO K OKpPY)KaIoLIeH NPUPONHONW cpene, COOCTBEHHOMY 30POBBIO M 3/10pPOBBIO
OKpY’KaIOIIMX JIFOJICH; OOOCHOBBIBATh W COOJIIOJATh MEPhl MPO(GHUIAKTHKY HH()EKIIMOHHBIX
3a00JIeBaHUl, TMpaBWIa TIOBEIEHUS B TPHpOJAE M oOecredeHus 0e30MacHOCTH COOCTBEHHOM
KU3HENICATSIIbHOCTH B YPE3BBIYAMHBIX CUTYAIMsIX MPHUPOJHOTO U TEXHOTCHHOTO XapaKTepa;
XapaKTCPU30BaTh COBPCMCHHBIC HAYYHBIC OTKPBITHUA B 06J1aCTI/I 61/IOJ'IOI‘I/II/I;

pa3BUTHE y 00yYarOMIMUXCS MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOIIMMUCSH OTKPBITUAMU U COBPEMEHHBIMHU HCCIEIOBaHUSAMU B OHOJIOTMH,
pelIaeMbIMH €10 NPOOJIeMaMH, METOJO0JIOTHEH OMOJIOrMYecKOro MCCIEIO0BAHUS, MPOBEACHUS
9KCHEPUMEHTAJIbHBIX MCCIECAOBAHUM, pelleHUus] OMOJIOTMYECKUX 33Jady, MOJAEIMPOBAHUSA
OMOIOrMUECKUX 00BEKTOB U MPOLIECCOB;

BOCIIMUTAHHUE Y OOYYaIOIUXCs IIEHHOCTHOTO OTHOIICHHUS K JKUBOH MPHUPOJC B LIEJIOM U K
OTHENbHBIM €€ OoOBeKTaM | SBJICHHUSAM; (OpMUpPOBAHUE IKOJIOTHYECKOH, TEHETUYECKOU
IPaMOTHOCTH, OOMICH KYJIbTYPBI MOBEACHHS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUU;

pHOOpETEHUE 00YJAIOIIMMHCS KOMIIETEHTHOCTH B PAIMOHATLHOM MPHPOIOTIONB30BAHUT
(cobmroieHne TMpaBUJl TOBEJACHUS B IPUPOJIE, OXpaHbl BHUIOB, IKOCHUCTEM, OHOChEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIMIMX JIOACH (COOMIONCHHUS Mep
npodunakTuky 3a00aeBaHmil, o0ecneueHrne 0€30MacCHOCTH KU3HEIEATEIbHOCTH B UpE3BbIYaiHBIX
CUTYaIUSX PUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIH30BAHUS OMOJIOTHYECKIX
3HAHUW U YMEHUH B IIOBCEAHEBHOW KU3HU;

CO3JJaHME YCJIOBUHA JUISI OCO3HAHHOTO BBIOOpa OOYYarOIMMHUCS WHAWBUIYaJIbHOU
00pa30BaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOUIEH mocienyromeMy HpodeccuoHaTIbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C WHAWBUAYAIbHBIMU HHTEpecaMH U MOTPEOHOCTAMHU
peruoHa.

OO0rmiee 4yuCIO 4YacoB, OTBEACHHBIX Ha M3yue€HHUE OHWOJOTUM Ha YIJIYOJICEHHOM YpOBHE
cpenHero obmiero oopasobanusi, coctaiseT 204 yaca: B 10 kinacce — 102 yaca (3 yaca B HEZIeN0),
B 11 ximacce — 102 gaca (3 yaca B Henenio).

OT60p OpraHu3aIMOHHBIX (OPM, METOJIOB U CPEJICTB O0YUEHUS OMOIOTUN OCYIIECTBISIETCS
¢ yu€ToM crienu(puKHU €ro CoJep KaHusl U HAMpPaBICHHOCTH Ha MPOJOJKEHUE OMOIOTHYECKOTO
0o0pa3oBaHMs B OPTaHU3AlUAX CPETHETO MPOGECCHOHATBHOTO U BBICIIETO 00Pa30BaHMUS.

OO0s13aTeNbHBIM YCTIOBHEM TMPU O0yUYeHUU OHMOJOTHHM HAa YIIyOJIEHHOM ypOBHE SIBISIETCS
MpOBEICHUE JA0OpPaTOPHBIX U MpakTHUeckux pabdotr. Takke yuacTthe oOydalmMXcs B
BBITIOJTHEHUH MPOEKTHBIX U Y4eOHO-HUCCIIeIOBATENIbCKUX Pa0OT, TeMaTHKa KOTOPBIX OMPEIeNseTcs
YYHUTEJIEM Ha OCHOBE UMEIOIITUXCSI MAaTEPHAIBHO-TEXHUIECKUX PECYPCOB U MECTHBIX MPUPOTHBIX
YCIIOBHH.

COJEPKAHUE OBYYEHUA

10 KJIACC



Conepkanve  MPOTpaMMBbl,  BBIJICJICHHOE KYpCcu8oM, HE  BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. buoJjiorusi Kak Hayka

COBpeMCHHaH OHoJIorus — KOMIUIEKCHAs HayKa. KpaTKa;{ HUCTOpHUs Pa3BUTHUA OMOJIOTUH.
Bbuonorunueckue HAyKHM U H3Yy4aCMbIC HMU Hp06HeMBI. CDYHI[aMeHTa.HBHHG, IMPUKJIAAHBIC H
IMOMCKOBBIC HAYUYHBIC UCCIICAOBaHNs B OHOJI0T M.

3HayeHue OHOJOrMM B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTHUHbI
mupa. [Ipodeccun, ces3annbie ¢ Ononorueil. 3HayeHne OMOJIOTHH B IPAKTHYECKON 1A TEIbHOCTH
4eJI0BEKa: MEIULIMHE, CEJIbCKOM X035 CTBE, IPOMBILIIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpaunu
Hoprpetst: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Mennens, B. W. Bepnanckuii, WM. II. [lanos, M. WN. Meunukos, H. H. BaBunos, H.

B. Tumodeer-Pecosckwii, [Ix. Yorcon, ®@. Kpuxk, /]. K. benses.

Tabnuuel u cxembl: «CBA3b OMONOIUU ¢ APYTUMH HayKaMu», «Cructema OMOJIOTHYECKUX
HaYK».

Tema 2. ’KuBble cHCTEMbI M UX U3y4YeHHUE

’KuBbIe cUCTEMBI Kak npeaAMET U3YUCHUA ouonorun. CBONCTBA KUBBIX CHCTEM: CANHCTBO
XUMHYECKOIo CcoCtaBa, AHUCKPCTHOCTL MW HECIOCTHOCTH, CJIOXKHOCTHL H YIOPAJO0OYCHHOCTH
CTPYKTYPBI, OTKPBITOCTD, caMOOpranmi3anus, CaMOBOCITPOU3BCJCHUC, pa3apaKumMocCTh,
N3MCHUYHUBOCTL, POCT U Pa3BUTHUC.

YPOBHM OpraHuM3allMd >KMBBIX CHUCTEM: MOJIEKYJISIDHBIM, KIIETOUHBIM, TKAHEBBIM,
OpraHNU3MEHHBIM, MONYJIALIMOHHO-BHIOBOM, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHbBIE NMPU3HAKU >KUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, n3ydaromniye »KUBble CUCTEMBl Ha Pa3HBIX
YPOBHSIX OpraHU3aLNH.

N3yyenne xuBBIX cucTeM. MeToabl Ouonornueckoil Hayku. Habmronenue, n3MepeHue,
AOKCIEPUMEHT, CHCTEeMaTh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOM M HE3aBUCHUMOM
nepeMeHHo. [lnanupoBanue skcnepuMeHrta. lloctaHoBka u mposepka rumnore3. Hynesas
runote3a. [lonsTre BEIOOpKH U €€ J0CTOBEpHOCTh. Pa3zdopoc B Omosornveckux qaHHbIX. O1ieHKa
JIOCTOBEPHOCTHU TOJYYEHHBIX PE3yIbTaToOB. [IpUUMHBI MCKaXEHUs PE3yJIbTATOB KCIIEPUMEHTA.
[TousTHE CTAaTUCTUUECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubl 1 cxembl: «OCHOBHBIE MPHU3HAKM JKU3HW», «bHOJOrHYecKHe CUCTEMBI,
«CBoiiCcTBa KMBOW MaTepun», « Y pOBHU OpraHu3alluyu KUBOM npupoab», «CTpoeHne KUBOTHON
KIIETKN», « TKaHu KUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEYECKOI0 OpraHu3May, «buoreoneHnos»,
«buocdepay, «MeToabl U3yUSHHS KUBOU TPUPOIBD».

Ob6opynoBanue: 1abopaTtopHoe  O0OpYyIOBaHWE Ui  MPOBEICHUS  HAOIOJCHUU,
U3MEPCHUM, SKCIIEPUMEHTOB.

HpaKTI/I‘IeCKaﬂ paﬁoTa «Hcnonp3oBanue Pa3siIMYHbBIX MCTOAOB IPHU HU3YUYCHHHU KXHUBBIX
CHUCTEM».

Tema 3. BuoJsiorus KieTkun

Knerka — cTpyKTypHO-(QYHKIMOHATIbHAS €AMHULA KUBOTO. VICTOPHS OTKPBITUS KIETKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlBanu, M. Illneinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

MeToapl MONEKYJISIPHOM W KJIETOYHOM OHONOTHMU: MHKPOCKOMNHS, Xpomarorpadus,
AIeKTpodope3, METOJA MEUYCHBIX aroMoB, Au(QEepeHIraTbHOe IEHTPUPYTHPOBAHUE,
KyJIbTUBHUPOBAHUE KIIETOK. M3yuenue QuxcuposanHvix K1emoK. DneKTpOHHAas
MUKpocKomust. Kougokanvhas mukpockonus. Bumanvhoe (npusicusHennoe) uzyueHue Kiemox.

JdemoHcTpauuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. lIBanu, M. Ilneitnen, P. Bupxos, K. M. bap.

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIM MUKpOCKOI», «McTopus
Pa3BUTHS METOJI0B MUKPOCKOITUI.

O6opy10BaHKE: CBETOBOM MHUKPOCKOII, MUKPOIIpENapaThl PaCTUTENbHbBIX, KUBOTHBIX U
OaKTepHaATIbHBIX KJIETOK.

IIpakTnyeckas padora «/I3ydyeHne MeToAOB KIETOYHOW OHonoruu (xpomarorpadus,
anekTpodopes, muddepennranbaoe nenTpudyruporanue, [ILP)».

Tema 4. Xumnueckasi OpraHnu3anus KJIeTKH

XHWMHMYECKUH COCTaB KIETKH. MaKkpo-, MUKPO- U yJIIbTPaMHUKpPO31eMeHThl. Bosa u e€ pons
KAK pacTBOPUTENs, pPEareHTa, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIUIOPETrYJISALUH.
MunepasnbHbIe BElIecTBa KJIETKH, UX Onojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BemiecTBa KieTku. buonornueckue nmonumepsl. benku. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekyinbl. [lepBuuHas cTpykTypa Oenka, menTugHas
CBsi3b. BTopuuHas, TpeTn4Has, 4eTBEepTUYHAs CTPYKTYyphl. JleHaryparus. CBolcTBa O€NKOB.
Knaccudukanus 6enxos. buonornueckne GpyHkimm 6enkoB. [Ipuonai.



VYrineBonbl. MoHOCaxapu/ibl, JUCAXapyIbl, OJUTOCaXxapuibl W Tonucaxapuibl. OOmmi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢GyHKIMN
YTJIEBOJIOB.

Jlumuaer.  [mapodunbHO-ruapodoOHBIE  cBolicTBa.  Kitaccudukammss — JTUNAIOB.
Tpurnunepuasl, Gochoaunuabl, BOCKH, cTepouibl. bruonornyeckue ¢pynkuuu aunuaos. OOmme
CBOWCTBAa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTh, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
HOJTYTTPOHHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK n PHK. Crpoenne HykiienHOBBIX KHCIOT. HykieoTuasl.
[Tpunnun xomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitnas cnmpaiib.
Mecronaxoxaenue u 6nonornyeckne ¢pynkmu JHK. Buast PHK. @ynkuun PHK B kietke.

Crpoenne Mosekyibl AT®. Makposprudeckue cBsizu B MmoJiekysie AT®. buonoruueckue
¢yakiun  AT®. BoccTaHOBICHHBIE TEPEHOCYMKH, UX (YHKIMKH B KIETKe. /[pyeue
HYKIeo3uompugocgamul (HT®). CexBeHHpOBaHUE JIHK. Memoout 2CHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosiorus: OMoXxuMuyeckue M OMOPU3NYECKUE UCCIIEOBAHMS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMONEKYI. Moderuposanue cmpykmypvl u  QyHKyul
OUOMONEKY U ux Komniekcos. Komnvromepnulil Ouzaiin u opeanudeckuti CuHme3 OUOMOIEKYL U UX
HenpupoOOHbIX AHALO208.

JleMoHCcTpanuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, ®. Caurep,
C. llpy3unep.

ﬂI/IaFQaMMHZ ((PaCHpeI[eJ'ICHI/IC XUMHYECKUX DJJIEMEHTOB B  HEKHBOM mpupomaec»,
((PaCHpeIleJ'IeHI/Ie XUMHYSCKHUX 3JIEMEHTOB B JKHBOM IIpUPOaACH.

Tabauiel u cxemsl: «Ilepuonnyeckass Tabaua XUMUYECKUX B3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB), «BemectBa B cocTaBe oOpraHu3zMoB», «CTpoeHHE MOJEKYJIbl OeKay,
«CTpyKTypbl O€nKOBOW MOJEKynb», «CTpoeHHE MOJIEKYJT YIieBoa0B», «CTpoeHue MOJeKyIl
unuaoBy, «HykiaenHoBblie KUCIOThIY, «CTpoeHne MoeKyibl ATD».

O6opyoBaHKEe: XUMUYECKasl IOCYJ1a M 000pyI0BaHHE.

JlabopaTopHas padora «OOHapyXeHHE OETKOB C MTOMOIIbIO KaY€CTBEHHBIX PEAKITHII.

JlabGopaTropHasi padora «VccinegoBanne HyKJIE€MHOBBIX KUCIOT, BBIICIEHHBIX U3 KJIETOK
pPa3IUYHBIX OPTaHU3MOB.

Tema 5. CTpoeHue 1 pyHKIIUM KIETKHU

Tumbl KIETOK: dyKapHOTHUECKass W mpokapuoTuyeckas. CTpyKTypHO-()yHKIIMOHAIBHBIE
00pa3oBaHUS KIETKH.



CtpoeHue mpokapuoTHUEeCKOW KieTku. Kierounas cTeHka OakTepuid | apxei.
OcobeHHOCTH CTPOEHUs TeTepoTpodHOI U aBTOTPODHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3aX.

Crtpoenune U QyHKIMOHUPOBAHUE dyKapuOTHUeCKOl kieTku. [1nazmaTuueckas memOpana
(mnazmanemma). CrTpykTypa [jIa3MaTudeckoid MeMmOpaHbl. TpaHCHOPT BEIIECTB dYepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIA (muddy3us, obneryénnas auddysus), aKTHBHBINA
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts memOpansl. Pabota
HATPUN-KaJIMEeBOro Hacoca. DHIIOIMUTO3: MUHOIKUTO3, (harouuTo3. Dk30unuTo3. Kinerounas creHka.
CrpykTypa v QyHKIIUN KIETOYHOW CTCHKH pacTEHUH, rprOOB.

Huronnaszma. Llutozonb. llutockener. JlBumxenue uuroriazmbl. OpraHOMUJIbI KIIETKH.
OpnHoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIazmaTuueckas cetb (JI1C), anmapar [Nonbmxwy,
JU30COMBI, UX CTpOcHHE U (YHKIMU. B3auMOCBs3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TpaHYJISIPHOTO pETUKylIyMa. Mexanusm Hanpaenenus oenxoe 6 JIIIC. Cunres
pactBopuMbIXx  OenmkoB. CuHTE3  KJIeTOUHBIX MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SHJOIIa3MaTH4eckuii peTukyinym. CekperopHas Qynkuus ammapata [onbmxu. Moouguxayus
benxos 6 annapame I'onvoacu. Copmuposka benxos 6 annapame I 01v0xcu. TpaHCTIOPT BEIIECTB
B KJieTKe. Bakyonu pactutenbHbix kieTok. Kiierounsrii cok. Typrop.

[TosryaBTOHOMHBIC OPTaHOWIBI KIIETKH: MUTOXOHIPHH, TUIACTHIBL. [Ipoucxodicoenue
mumoxonopuui u naacmud. Cumbuocenes (K.C. Mepesckosckuu, JI. Mapeynuc). Ctpoenue u
GYHKIIUM  MUTOXOHIpUA W IUIacTul. llepBHYHBIC, BTOPUYHBIC W CIOXHBIC IUIACTHIBI
(OTOCHHTE3UPYIOMIUX  3YKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIUIACTBI ~ BBICIIMX
pacTeHuM.

Hemem0Opannbie opranou/ipl kiieTku CTpoeHHE U (PYHKIIMM HEMEMOpPAaHHBIX OPraHOUI0B
KiIeTku.  PuGocomsl. Ilpomeoscymounvie  ¢unamenmei.  MukpodunaMeHTsl. Akmunogvle
Mukpogunamenmoi.  MBblllIeUHble  KIETKH. AKMUHOBble ~ KOMNOHEHmMbl — HEeMbIULEUHbIX
knemok. Mukpotpy6ouku. Knerounslii nentp. CTpoeHrne U ABH)KEHHE KTYTUKOB U PECHHYEK.
Muxkpotpy0Oouku nuronnasmsl. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momopuvie 6enxu.

Snpo. O6o04ka siapa, XpOMaTHH, KapuorjiazMma, SAPBIIIKH, UX CTPOEHHE U (DYHKIHMH.
SAnepuslii 6enkoBbIli MaTpukc. [IpocTpaHCTBEHHOE PacmloIOKEHUE XPOMOCOM B MHTEp(pazHOM
anape. Dyxpomamun u 2cemepoxpomamut. benkn XpoMmaTHHa — THCTOHBL. Junamuxa s0epHol
0bon0uKku 6 Mumo3se. Hoepuulii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  JYKAapUOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JdemoHcTpauuu
Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.
Tabauiel u  cxeMbl: «CTpoeHHE DYKApUOTHUECKON KIeTKn», «CTpoeHHe >KUBOTHOU

KIIeTKn», «CTpOCHHE paCTUTEIBLHON KIETKN», «CTpoeHuEe MUTOXOHIApUM», «Sapoy», «CtpoeHue
MPOKAPUOTUYECKON KIIETKI.

OO6opyioBaHMe: CBETOBOM MMKPOCKOI, MHUKPONpEnapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIMpenaparbl 0aKTepuaibHbIX KJIETOK.



JlaGopaTropHas pab6oTa «/3yueHne CTpOCHUS KJIETOK Pa3IUYHbIX OPraHU3MOBY.
IIpakTnyeckas padora «l3yueHue cBOMCTB KJIETOUHON MeMOpaHbD.

JlaGoparopHas padora «lccnenoBanue mia3Moiin3a U Jeraa3MoJin3a B PaCTUTEIbHBIX
KJIETKAX).

HpaKTI/I‘IeCKaH paﬁoTa «HBy‘IeHI/IC ABMXKCHUS HUTOINIA3MBbI B PACTUTCIIBHBIX KIICTKAX).

Tema 6. O0MeH BellecTB U MpeBpallleHHe YJHEPTUHU B KJIETKe

AccUMUISIIIASL U TUCCUMIIIALIUSA — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BEIecTB:
aBTOTPOGHBIN 1 TeTepOTPOdHBIA. YUyacTre KUCI0opoa B OOMEHHBIX MPOLIECCax. DHEPreTHUECKOe
obecnieuenue kinetku: npespamieHue ATD B oOMeHHBIX Tporieccax. DepMeHTaTUBHBIN XapakTep
peakiuil KIeTo4yHoro Merabonusma. GepMeHThI, X CTPOEHHE, CBOMCTBA U MEXAaHU3M JICHCTBHS.
Kodepmentsl. OTnnuns ¢GepMEHTOB OT HEOPraHMYECKHX KaTaau3aTopoB. benku-akTuBaTOpHI U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTH CKOPOCTH (DEPMEHTATHBHBIX pEAaKUUH OT pa3IMYHbIX
(bakTopoB.

[lepBUYHBIN CUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUCEeHHbI U
oKcuzeHmvlll  pomocunmes y  baxkmepuil. Ceéemocobuparowue nueMeHmovl U  NUSMEHmbl
peaxkyuonHoz2o yenmpa. Ponb xmopormnacToB B mporecce ¢oTocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz, Cs u CAM-munvt ¢pomocunmesa. TIpomyKTUBHOCTh (HOTOCHHTE3A.
Brnusinue paznuyabix pakTopoB Ha CKOPOCTH GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHrte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETMKOB:  HUTpU(ULUpYIOIINE
OaxTepuu, Kene300akTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTEpUU. 3HAUEHHUE XEMOCHHTE3A.

AHarpobHbIe opranu3mbl. Buabl 6poskenus. [IpoaykTel OpoKeHHsI U UX HUCIOJIb30BAHHE
YEeJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTMH M BO30YJAUTENH
0o1e3HEeN.

AdpoOHBIE OpraHu3MbI. DTallbl dHEPreTHUecKoro odmeHa. [loAroTOBUTENBHBIN ATar.
['mukonu3 — 6ecKUCIOpPOAHOE PACUIETNIEHUE TIIOKO3bI.

Bronornveckoe oKuCIeHHE, WM KJICTOYHOE JIbIXaHWEe. POJb MUTOXOHAPHI B Tporeccax
OMOJIOTNYECKOT0 OKHUCJICHHUS. [Huknuueckue peaxiuu. OxucnuTenbHoe
dbochopunupoBanue. Suepeuss memopannozo epaouenma npomonos. Cunmes ATD: paboma
npomonnou AT@-cunmasel. [IpeumyniectBa a’poOHOro0 MmyTH oOOMEHa BEIIeCTB Tepe.
aHa’poOHBIM. DP(HEKTUBHOCTH YFHEPTETUYECKOTO 0OMEHA.

JdemoHcTpaumuu

Hoptpetsr: JIx. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar,
IT. Mutuemnn, I'. A. 3aBap3uH.

Tabnuier 1 cxembl: « DOTOCHHTE3», «JHEpPreTUUecKuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue ¢pepmMeHTay, « XEMOCHHTE?Y.




O6opy0BaHKE: CBETOBOI MUKPOCKOII, 000PYI0BAHUE JIJIsl TPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHnasi paodora «/I3ydeHne KaTaqTuTHYEeCKOH aKTHBHOCTH (epMeHTOB (HA
IpUMepe aMHJIa3bl WK KaTanaas3bl).

JlabopaTopuasi pa6ota «/3ydyeHne (epMEHTATUBHOIO pacHICIUICHUS TMEPOKCUAA
BOJIOPO/ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlabopaTopHas padora «CpaBHEHHE ITPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKEHUS U JILIXAHUS.

Tema 7. HacjiencrBenHasi ”H(popManus ¥ peaju3anusi eé B KJIeTKe

Peakiun maTpudHoro curesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIMAX MAaTPUYHOTO
cuHTe3a. Peanuszanus HacienCTBEHHOW HHpoOpManuu. ['eHeTHYeckuil KoJ, €ro CBOWCTBA.
Tpanckpunuus — marpuunblii cuate3 PHK. [IpuHIMOBl TpaHCKPUIIMK: KOMIUIEMEHTAPHOCTD,
aHTUIApaLIEIbHOCTh, acUMMeTpUuHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpaucmsius u e€ stansl. Yuactue TpancnoptHbeix PHK B 6uocunTese Oenka. YcnoBus
ouocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B OnocunTe3e Oernka.

Cospemennvie npedcmasnenus o cmpoeruu cenog. Opranuzaius reHoma y IpokapuoT U
9yKapuoT. Perymsmus akTHBHOCTM TeHOB Yy mpokapuor. ['umoreza omepona (®.XKakoO,
XK. Mano). Monexynapuvie mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamumna 6
pezynayuu pabomul 2enog. Peryinsanus 0OMEHHBIX IPOLECCOB B KieTke. KieTounslii romeocras.

Bupychel — HekiteTouHbIe (DOPMBI KU3HH M 00JUTaTHBIC TTapa3uThl. CTPOCHHUE TIPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kuznennwvii yukn J[HK-codeporcauyux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpammuas mpanckpunyus, pesepmasa,
unmeepasa.

Bupycuble 3a0oneBaHusi 4YenoBeKka, JKUBOTHBIX, pacteHuit. CIINI, COVID-19,
COIMATHHBIE U METUIIMHCKHUE TIPOOJIEMBI.

Buounghopmamura: unmezpayus u ananus 6oavuux maccusos («bigdata») cmpykmypHuix
ouonoeuueckux dannvix. Hanomexnonoeuu 6 ouonoeuu u meouyune. Ipoepammupyemvie pynxyuu
benxos. Cnocobwl 0ocmasKu 1ekapcms.

JdemoHcTpaumuu

Hoptpetsl: H. K. Konsuos, J. N. IBanoBckuii.

Tabmumbl  u  cxembl: «buocuaTe3 Oenkay, «['eHetmyeckuii kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3nanue MOJIENH BUPyCay.



Tema 8. JKu3HeHHBIN HUKJ KJIETKH

Knerounsnii 1wk, ero mepuoasl W peryisinus. Mutepdaza m murto3. OcobeHHoctn
IpoLeccoB, nporekaronux B uHTepdase. [logroroska kietku Kk aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUI), CUHTETHUYECKHUH W TMOCTCUHTETUYECKUM (MPEMUTOTUUYECKUN) MEePUOIbI
uHTephasbl.

Marpuunsiii  cunre3 JHK —  permmmkanms.  Ilpunnunsr  permkanuu  JIHK:
KOMIUIEMEHTApHOCTh,  ITOJIyKOHCEPBATHBHBIA  CHHTE3, aAHTUIAPALIEIbHOCTh. MexaHu3M
pernkanuu JJTHK. Xpomocomsl. Ctpoenne xpoMmocom. TernoMepsl u TenoMepasa. XpoOMOCOMHBII
Ha0Op KJIETKHU — KapuoTul. JMIIOMAHBIM U ramjaouHblii Habopbl XpoMocoM. I'omonoruyHble
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

HGHGHI/IC KJICTKHM — MUTO3. CTaI[I/II/I MUTO3a W MMPOUCXOAAIINE B HUX HPOUCCCHI. Tuner
MMUHTO34. KapI/IOKI/IHGS U IMTOKHHE3. buonornyeckoe 3HaueHUEe MUTO3A.

PGFYJ'IHI_II/ISI MHUTOTHYCCKOI'O ILHKJIA KIJICTKH. HporpaMMI/IpyeMaﬂ KJIeToYHas THOeabr —
alIoIITOo3.

Knerounoe s1po, XpoMOCOMBI, (hyHKITHOHATIbHASI TeHOMUKA. Mexanusmbl nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrka» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCcTpanuu

Tabauiel U cxeMbl: « KU3HEHHBIN UK KIETKW», «MHTO3», «CTpoeHHEe XPOMOCOMY,
«Pennukanus JJTHK».

OO0opy/ioBaHKE: CBETOBOW MHUKPOCKOI, MUKpomnpenapaTthl: «MUTO3 B KJIETKaX KOpEIIKa
TYKa».

JlaGopaTropHas pabota «/3yueHne XpoMOCOM Ha TOTOBBIX MHUKPOIIPENapaTax».

JlabopaTopuasi pa6ora «Habmoienue MuTo3a B KJIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MHUKpOIIpenapaTax)».

Tema 9. CTpoeHue 1 pyHKIIUM OPTAaHU3MOB

buonorunyeckoe pa3H006pasne OpTraHu3MOB. OI[HOKJ'IGTO‘-IHBIC, KOJIOHHAJIbHBIC,
MHOT'OKJICTOYHBIC OPTraHHU3MBI.

OcobeHHOCTH CTPOCHUSA U KUSHCACATCIbHOCTU OJHOKJICTOUYHBIX OPTaHHU3MOB. BaKTepI/II/I,
apx€u, OJJHOKJICTOYHBIC FpI/I6I)I, OAHOKJICTOYHBIC BOJOPOCIIN, APYIrUC MPOTHUCTHI. KomonmnanbHbIe
OpTraHHU3MBI.



B3anmocBsI3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, opraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Txanu pacrenwit. Tumel pacTUTENBHBIX TKaHEH: oOpa3oBarenbHas, IOKPOBHA,
IPOBOJIAIIAsA, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, (QYHKLUUH M pPacOI0KEHUs
TKaHE! B OpraHax pacTEHUM.

Tkanum JKUBOTHBIX M YeloBeKa. THIBI JKMBOTHBIX TKAaHEH. DIHUTEIHAIbLHAad,
COCIMHUTEINIbHASI, MBIIICUYHAas, HepBHass. OCOOCHHOCTH CTPOCHHMS, (PYHKIIMH M PaCIOJIOKEHUS
TKaHEW B OpraHax *KMBOTHBIX U YEJIOBEKa.

Opransbl. BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.

Omopa Tena opranu3moB. Kapkac pacrenmit. CkeneTbl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy kHbIil U BHyTpeHHUI ckeneT. CTpoeHUe U TUIIbl COeUHEHUS
KOCTEH.

JIBrokeHrue OpraHu3MoB. JIBMDKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBU)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHUM.
JIBr>KeHME MHOTOKJICTOYHBIX J)KUBOTHBIX ¥ YeJIOBEKA: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

IIuranne OpraHMu3MoOB. HOFJIOHIGHI/IG BOJBbI, YIVICKHUCIIOTO rada 1 MUHCPAJIbHBIX BCIICCTB
pacCTCHUSMMU. IIuTanue >XUBOTHBIX. BHYTpI/IHOHOCTHOG W BHYTPUKIICTOYHOC IIHIICBAPCHUC.
IIuTanne MMO3BOHOYHBIX >KHMBOTHEIX. OTZIGJIBI IMUIICBAPUTCIIBHOI'O TpPAKTaA. HI/IHICBapI/ITeJII)HI)IG
JKCJIC3HbI. HI/IH_IGBapI/ITeJ'IBHaH CHUCTEMA 4YCJIOBCKA.

Jlbrxanue opranu3MoB. Jlpixanue pacteHuid. [Ipixanue sxuBoTHbIX. Auddy3us razos yepes
MOBEpPXHOCTh KieTku. KokHoe npixanue. [[prxarenbHas moBepxHOCTh. JKaOepHoe u JIErouHOE
JpIXxaHue. JIpIXaHue NO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLUOHHOE YCIIO)KHEHHE
CTPOCHHMs JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeloBeKa. MexaHusm
BEHTWJISLIMM JIETKUX Y NITUIL] U MIIEKONUTAIOUMX. Perysauus nsixanus. J[pixarenbHbie 00bEMBI.

TpancriopT BewmECTB y OpraHu3MOB. TpaHCHIOPTHBIE CHUCTEMBI pacTeHUi. TpaHcmopt
BEILIECTB Y )KUBOTHBIX. KpoBeHOCHAas cuctema u €€ opranbl. KpoBeHOCHas cucTemMa mo3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiile, KPOBEHOCHBIE COCYAbl W KpoBb. Kpyrum KpoBooOpalieHus.
DBOJIIOIIMOHHBIE YCIIO)KHEHHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX IKHUBOTHBIX.
Pabora cepana u e€ perynsuus.

Brinenenne y opraauzMoB. Beinenenue y pacreHuil. BeineneHue 'y  KMBOTHBIX.
CoxparutenbHble Bakyosu. Oprausl Bbiienenus. @uiabTparys, cekpenus 1 00paTHoe BcachblBaHUE
KaK MeEXaHHU3Mbl paboThl OpraHoB BblaeiaeHHUs. CBs3b MOJIOCTH Tejla C KPOBEHOCHOH U
BBIIETIUTENIHON cucTeMamMu. BbljeneHne y NO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. lloukm.
Crtpoenue u ¢pyHkironuposanue HedppoHna. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl OakTtepuil u
LMCTBI MPOCTEUINNX. 3aIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpencrBa nacCUBHOW U
XUMHAYECKOH 3aIUTEL. OUTOHITUIEI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M X IPOU3BOIHBIE. 3aIIUTa OPraHu3Ma
or OonesHedl. MMmyHHast cuctema uenoBeka. KileTOuHbBII W TyMOpasibHbII HMMMYHHTET.



Bpoxnéuaeiii W TpHOOPETEHHBIM  crieU(PUUECKUH  UMMYHUTET. Teopusi KIOHAJIBHO-
cesiektuBHOro umMmmynurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocriaauTenbHble OTBETHI
opranu3MoB. Posib BpoxkIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU.

PasnpaxxumocTs M peryssinus y OpraHu3MoB. Pa3apa)kuMocTb y OJHOKJIETOYHBIX
opranusmoB. Takcucel. PazgpaxxumocTs U peryisauus y pacTeHuil. PocToBble BemecTBa M HUX
3HAYCHHUE.

HepeHas cuctema u peduieKTOpHAs PEryJisius y *HBOTHbIX. HepBHas cucrema u e€
OT/ICIbl. DBOJIOIMOHHOE YCIOKHEHHE CTPOCHHUS HEPBHON CHUCTEMbI Yy JKUBOTHBIX. OTHEIBI
TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pediekropHast ayra. besycioBHbie u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbHass peryisnus M SHIOKPHHHAs CHCTEMa JXUBOTHBIX M 4eloBeka. JKesessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3anMOCBA3b HEpPBHOU U
9H/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JleMoHCcTpanuu
Iloprper: U. I1. [TaBnos.

Tabauiel 1 cxembl: «OJTHOKIETOUHbIE BOJOPOCIN», «MHOIOKIETOYHBIE BOAOPOCIHY,
«bakrepum», «lIpocreiimme», «Opranel LBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpOEHHME HACEKOMBIX», «TKaHuM pacTeHHi»,
«Kopuesble cuctembl», «CtpoeHue credms», «CTpoeHHe JIMCTOBOM IUIACTMHKMY», «TkKaHH
KUBOTHBIX», «Ckener yenoBekay», «llumeBapurenbHas cuctema», «KpoBeHOcHas cucremay,
«/lpixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MbplleyHas —cucTeMay,
«BpiienurenpHas cucrema», «DHJIOKpPUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunononoctHele», «Cxema nuTaHus pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX», «CTtpoeHue ruapb», «CTpoeHue 1iaHapun», « BHyTpeHHee CTpoeHHe H0KIEBOTO
yepBs», «HepBHast cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBuas cucrema ntuny, «HepBHas cuctema MIIEKOMUTAIOMINUXY,
«HepBHas cucrema uenoBekay, «Pediuexcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKOIN, MHUKpOMNpenapaTshl OAHOKIETOUHBIX OpraHU3MOB,
MUKpOIpenaparbl TKaHEeW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKUBbIE
HK3EMIUIAPBl KOMHATHBIX PacTeHUH, repOapuu pacTeHUH pa3HbIX OT/ENOB, BIAXKHbIEC NMpenapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUN OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
00opy10BaHuUE JUIs IEMOHCTPALIMU TOYBEHHOT'O U BO3YILITHOTO MUTaHUS PACTEHUH, pacllenIeHus
Kpaxmaja u OelKoB Moj JAeiicTBreM (epMEHTOB, 000PYI0BaHUE Ui AEMOHCTPALUU OIBITOB 1O
WU3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXAaHU3Ma [bIXaTEJIbHBIX JBUKECHHUM, MOAEIU
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JlaGoparopHasi pabdora «3yueHue TKaHEN paCTEHUI.
JlaGoparopHas padora «l/3yueHne TKaHEN KUBOTHBIXY.

JlaGoparopHasi pabdora «l3yuyeHne opraHoB LIBETKOBOTO PACTEHUS».



Tema 10. PazMHoOKkeHHe M pa3BUTHE OPTraHU3MOB

@®opMbl pa3MHOKEHUS OPIaHU3MOB: OecIioioe (BKJIIoUasi BEreTaTUBHOE) U 110J10BOE. Buabl
0ecIo0ro pa3sMHOKEHUS: IOYKOBAHUE, CIOPYJIIILNSA, (parMeHTaIHs, KIOHUPOBAHHE.

[TosnoBoe pasmuHoxkeHue. IlomoBele kieTku, wnu ramerel. Meio3. Craaun Meiosa.
[ToBenenue xpomocoM B Mmeito3e. Kpoccunrosep. buosnornueckuii cMbIca Mel03a U MOJOBOIO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoxppimeBoe  pasButhe. [‘ameroreHe3 y IKMBOTHBIX. [lOJIOBBIE  IKEIE3BI.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KJeTOK. CrepmartoreHe3 u oorene3. CTpoeHHE IMOJOBBIX
KJICTOK.

Omo10TBOpEeHNE U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHnorenes.

WupuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mopgozenes — 0o0na u3 enasnvix npoodiem amopuonocuu. Konyenyus mopgoeenos u
Mmooenu mopgozeneza. Ctanuu >MOproreHe3a JKMBOTHBIX (Ha mpuMepe JSrymkn). JIpodnenue.
Tunsl apoOnenus. [Jemepmunuposannoe u Hedepmunuposannoe opobnenue. bnacmyna, munovi
onacmyn. OcoOEHHOCTU JPOOJICHUST MJIEKOMUTAIOIIKX. 3apOJBIILIEBbIE JINCTKU (TacTpyJIsLius).
3akyazka OpPraHoB M TKaHEH U3 3apoJblIIEBBIX JHUCTKOB. B3auMHoe BiusHHE uyacTeil
Pa3BUBAIOIIETOCS 3apo/Ibla (3MOpHOHATBHAS MHIYKIIHS ). 3aKJIaJKa IUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3ysibTaT UepapXUUYECKUX B3aMMOACHUCTBUI reHoB. BiusHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3IuYHbIX (PAKTOPOB OKPYIKAIOLIEH cpeabl.

Poct u pasButue xuBoTHBIX. [locTamOpuonanbublii mepuoi. llpsamoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECMO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta KUBOTHBIX. DakTOpbl PETYJSIIIUM POCTAa KUBOTHBIX W dYenoBeka. Cramuu
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y >KUBOTHBIX M uejoBeka. [lepuojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe MPOLECCHI.

Pa3smuoxenue u pasputue pacreHuil. I'amerodur u cnopodur. Meiio3 B KHU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B mporecce Meio3a. ['ameToreHes y pacTeHM.
Om1og0TBOPEHHE UM pa3BUTHE PACTUTENIbHBIX OPraHu3MoB. JIBOWHOE OIIOJOTBOPEHUE Y
[[BETKOBBIX pacTeHUi. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3Mbl peryJisiiui OHTOr€He3a Y paCTEHUHN U KUBOTHBIX.
JdemoHcTpauuu
IMoptpetsl: C. I'. HaBamun, X. [lIneman.

Tabmuibl U cxembl: «BereratnBHOE pazMHOKEHHE», « THUIIBI OECTIONOTO Pa3MHOXKEHUS,
«Pa3MHOXXEHHE XJIaMHJIOMOHA/Ib», «Pa3sMHOKeHHE OIBIUVICHB», «Pa3sMHOXKEHHUE THIAPBIY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SAWLEKIETKH U CIIEPMATO30UIa,
«OcHOBHBIE CTaIUK OHTOTeHE3a», «IIpsiMoe 1 HenpsiMoe pa3BUTHE», «PazBUTHE MalCKOTO KyKay,
«Pa3zButne capanum», «Pa3Butue nsArymku», «JlBoilHO€ OIIOAOTBOPEHHE Yy IIBETKOBBIX
pactenunit», «CTpoeHrne CEeMsSH OJHOJOJbHBIX W JIBYJIOJBHBIX PACTEHUI», «KM3HEHHBIN LMK
MOPCKOI KanycTb», < KU3HEHHBIN [IUKIT MXay, « KU3HEHHBIA IUKJT TAOPOTHUKAY, « KN3HEHHBIN
IIAKJI COCHBI».




OO6opynoBaHue: CBETOBOH MUKPOCKOIT, MUKPOTIPETIAPATHI SIUIIEKJIETOK U CIIEPMAaTO30HU 0B,
Mozeib «LUKII pa3BUTHUSA JIATYILIKIY.

JlaGoparopHass padora «M3ydyeHue CTpOEHUA TMOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BbisiBIeHHE MPU3HAKOB CXOACTBA 3apOJIbIINICH MO3BOHOUYHBIX
JKABOTHBIXY.

JlaGoparopHas padoTa «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. I'eneTuka — HAyKa 0 HACJICACTBCHHOCTH U USMCHYUBOCTH OPraHu3smMoB

Hcropust cTaHOBICHUS H PAa3BUTHS TCHETUKM Kak Haykd. PaGorter I'. Menpens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBeHHBIX yU€HBIX B pa3BUTUU TeHeTWKH. Paboter H.
K. Konsnosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. @ununuenko, H.
B. Tumodeepa-PecoBckoro.

OCHOBHbBIC T'€HETUYCCKHE IMOHSATHS U CUMBOJIBL. | OMOIOTUYHEIC XPpOMOCOMBI, AJJICITIBHBIC
I'CHbI, AJIbTCPHATHBHBLIC IIPHU3HAKU, ,I[OMI/IHaHTHBII‘/‘I u peuecanHHﬁ IIPpHU3HAK, T'OMO3MUIOTa,
reTepo3urora, 4ucrad JIMHUA, FI/I6pI/IIH)I, T'CHOTHII, (1)CHOTI/IH. OCHOBHBIE METOJbI TI'CHCTUKMH:
FH6pI/I,I[OJIOFI/I‘{CCKHI>’I, LII/ITOJ'IOI"I/I‘ICCKI/II‘/‘I, MOHeKyHHpHO-FeHeTI/I‘IeCKI/Iﬁ.

JleMoHCcTpanuu

IMoptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koneuos, H. U. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, 10. A. ®ununyenko, H. B. Tumodees-PecoBckuii.

TaOauIbl U CXEMBI: «MeTopl T'CHCTUKN, «CxeMbl CKpCHIUBAHUA» .

JladopaTopnasi pa6ora «/lpo3oduina kak 00HEKT FreHETHYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
rubpuaoB nepBoro noxojeHus. IlpaBuno nomunupoBanus. Bropoit 3akon Menzaens — 3akoH
pacuienjeHus npu3HakoB. L{uTomoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TAMET.

AHanH3Mpy10mee CKpCIIMBaHUC. HpOMC)KYTOHHLIﬁ XapaKkTep HaCJICJOBaHUs.
PacmenneHHe IIPHU3HAKOB IIPHU HCIIOJIHOM JOMHUHUPOBAHHHU.

JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJieI0BaHMs TPU3HAKOB. [lUToNOrnueckne OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.



CueruienHoe HacneqoBanue npusHakoB. Pa6otel T. Moprana. CrienieHHoe Hacae10BaHNe
I'CHOB, HapymeHHe CILICIIJICHUA Me)KIIy IT'CHaMU. XpOMOCOMHa}I TeOpI/IH HaACJICIACTBCHHOCTHU.

I'enernka nosia. XpoMOCOMHBIM MEXaHHU3M OIPEJEICHUsS 10J1a. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBII M TreTeporaMeTHbli moi. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3sHakoB, CLEIICHHBIX € IIOJOM.

l'enoTun kak wnenoctHas cucrema. [lnenoTponuss — MHOXKECTBEHHOE JICWCTBHUE TEHA.
MHOKeCTBEHHbI ajieu3M. B3auMoJelcTBUe HeaulebHbIX TeHOB. KoMIieMeHTapHOCTD.
Onucras. [Tonmumepust.

I'enernmueckuii KOHTPOJIb Pa3BUTUA paCTeHHﬁ, JKUBOTHBIX M YCJIOBCKaA, a TaKXC
(1)I/I3I/IOJIOI‘I/I‘ICCKI/IX mponeccoB, MNOBEACHUA U KOTHUTUBHBIX (1)yHKI_II/II71 I'eneTnyeckue MeXaHU3MBI
CI/IM6I/IOFeHe3a, MEXaHU3MBbI BSaHMOﬂCﬁCTBHH «XO035UMH — IIapasuT» U «XO034UH — MI/IKpO6I/IOM>>.
I'eHeTHYCCKHE aCIICKTHI KOHTPOJIA U UBMCHCHUA HB.CJICI[CTBCHHOIZ I/IH(i)OpMaHI/II/I B ITOKOJICHUAX
KJICTOK U OPraHu3MOB.

JleMoHCcTpanuu

Iloprtpetst: I'. Menaens, T. Mopras.

Tabnuiel u cxembl: «IlepBrlii 1 Bropoil 3akoHbl Menaensy, « Tperuit 3akon Mennens»,
«AHanu3upymollee ckpeuiuBanue», «Henonnoe nomunuposanue», « CLeNJIEHHOE HACIEI0BaHUE

NPU3HAKOB y Ipo3oduishy, «I eHetnka nona», «Kapuorun yenoseka», «Kapuotum apo3oduisn,
«Kapuotun ntuns», « MHOKECTBEHHBIN ajienu3m», «BzaumoaencTBue reHoBy.

O6opyaoBaHue: MOAENH IS IEMOHCTPAIIMU 3aKOHOB €AHMHO00pa3us ruOpUI0B IEPBOTO
MOKOJICHUSI U PACIICIIJICHUSI TPU3HAKOB, MOJEIb ISl JEMOHCTPAIMH 3aKOHA HE3aBUCHMOTO
HaCJIEeJ0BAHUS MMPU3HAKOB, MOJENb ISl JEMOHCTPALIMK CUEIIJIEHHOTO HACIEAOBaHUS PU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{po3odumnay.

IIpakTuyeckasi padora «/3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHHS Y
JPO30(UITBD).

IIpakTuyeckasi paodora «/3ydueHue pe3yabTaTOB AUTHOPUIHOTO CKPEHIMBAHUSA Y
JPO30(UITBD).

Tema 13. 3aKOHOMEPHOCTH M3MEHUYMBOCTH

B3aumopneiicTBie reHoTHNAa W CpeAbl Mpu (OPMHUPOBAHUHU (GeHOoTHra. V3MEeHUYMBOCTh
npusHakoB. KauecTBeHHble W KOJWYECTBEHHbIE TNpPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHASI.

Monudukarnrontass U3MEHUYUBOCTh. Ponb cpensl B GopMUpPOBaHUN MOIUGMUKAIIMOHHON
n3MeHunBOoCcTH. HopMma peakumu mnpusHaka. BapuallMOHHBIA DS W BapuallUOHHAs KPHUBast
(B. Horanncen). CoiicTBa MOAH(PUKAITMOHHON H3MEHYUBOCTH.

T'enorunnueckas n3MeHUMBOCTH. CBOWCTBA T'€HOTUIIMYECKONH W3MEHUYMBOCTH. BHbI
TeHOTUITMYECKOW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.



KomOunatuBHas M3MEHYMBOCTH. Meii03 U TOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
N3MCHUYMUBOCTH. POHL KOMGI/IHaTI/IBHOﬁ N3MCHUYHNBOCTU B CO3JaHUU I'CHECTUYCCKOT'O pa3H006pa31/151
B IIpeiesiax OJIHOTO BH/IA.

MyTtanuoHHas W3MEHUYUBOCTb. Buibl MyTaluil: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYUMPOBAHHBIE MYyTallMU. SIIepHBIE M IUTOIUIA3MAaTHYECKHUE MYTaIUU.
ComaTnueckre W TOJIOBble MyTaluud. [IpUuuuHBl BO3ZHMKHOBEHHUS MyTauuid. MyTareHol M HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOT'O Mpolecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HacieactBeHHOW wu3meHunBocTH (H.M. BaBwiioB). BuesnepHas HM3MEHYHMBOCTH H
HaCJIEICTBEHHOCTb.

Onuecenemuxa u ONUCEHOMUKA, pPOJlb SNUCEHEMUYECKUX d)akmopoe 68 HACNed08aHUU U
usmerndusocmu qbeHomunuquKux NPU3HAKOEB Y OPcAHUIMOE.

JdemoHcTpauuu
optpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.
Tabmuuer 1 cxembl: «Buabl u3MeHUHBOCTHY, «MoIupUKAMOHHAs H3MEHYHBOCTDHY,

«KoMOuHaTHBHAsI U3MEHYMBOCTBY, «Meito3y, «OmnoaoTBopeHney, «I eHeTndeckue 3a00IeBaHus
4yeJoBeKay, « Buabpl myTanuii.

OO6opynoBaHue: )KUBble W TrepOapHble 3K3eMIUISIPhl KOMHATHBIX PACTCHHM, PUCYHKHU
(ororpadum) KUBOTHBIX C PA3TMYHBIMHA BHIAMU H3MEHYHBOCTH.

JlabopaTopuasi  pa6ora «lcciienoBanre  3aKOHOMEPHOCTEH  MOJIU(DUKAIIMOHHON
U3MEHYMBOCTHU. [I0CTpOCHNE BapUAIIMOHHOTO Psijia U BApUAI[MOHHOW KPUBOIY.

IMpakTnuyeckas padora «MyTauuu y Apo30(puibl (Ha TOTOBBIX MUKPOITpEnapaTax ).

Tema 14. I'eneTnka 4e10BeKa

Kapuotun uenoBeka. MexayHapo/iHas mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
Metoapl U3ydeHUs TCHETUKU YEJIOBEKA: T€HEATOTHYeCKU, OJIM3HEIIOBBINA, ITATOTCHETUUECKHH,
MONYJIALIMOHHO-CTATUCTUYECKUHM, MOJIEKYJIsipHO-TeHeTnYeckuii. COBpEMEHHOE OIpe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM 4nciie ¢ moMounbio [T1[P-
aHanuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HU YeNIOBEKa.
bone3nn ¢ HaciiencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW T€HETHUKH B
MPEIOTBPALICHUH M JICUEHUU TeHETUYECKUX 3a00NeBaHUM dYenoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYJIbTUpOBaHuEe. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOTO TPy3a». DTUUECKHE ACTIEKThI
UCCJICIOBAHHM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue QakTopbl MOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K (PU3NYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYKAIOIIEH cpeabl. l'eHeTnueckas IpeapacronoKeHHOCTh

YCJIOBEKA K MMaTOJIOTHAM.

JdemMoHcTpauuun



TaOJauIbl U CXEMBI: «KapI/IOTI/IH YECJIO0BCKay, ((MGTOI[BI HU3Yy4YCHUA TCHCTUKH YCIIOBCKAY,
«['eneTnueckue 3a00J€BaHUS YCTOBEKAY.

IIpakTHyeckasi padora «CocTaBlieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cejiekuiusi opranHu3mMoB

JloMecTukanuss M CeJeKUMs. 3apoKICHHE CEJNeKIMM M JoMecTHKauuu. YueHue H.
W. BaBuoBa o lleHTpax NPOMCXOXKACHUS M MHOTO0OOpasus KyJbTYpPHBIX pacTeHuid. Poib
CEJIEKIIMM B CO3JaHMM COPTOB PAacTeHMH M MOpoJ XHUBOTHbIX. CoOpT, mopoza, mTamMm. 3aKOH
TOMOJIOTMUECKUX DPSIIOB B HacjiencTBeHHOM m3MeHunBoctu H. M. BaBumosa, ero 3HaueHue s
CEJIEKIIMOHHOM paboTHI.

MeTto/b1 ceneKIIMOHHOM paboThl. McKkyccTBEHHBII 0TOOP: MACCOBBIM U MHAWBU Ty aJIbHBIH.
Oranbl KOMOMHAIMOHHOM cenekiuu. VcnblTaHue mpousBoauTenedl mo noromctBy. Ot6op mno
TEHOTUITY C IIOMOILBIO OLIEHKU (PEHOTUIIa TIOTOMCTBA U OTOOP IO FEHOTHUITY C IIOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboTsl. PamuanuoHHBI 1
XUMHUYECKHM MyTareHe3 KaK MCTOYHHK MyTallMil y KyJAbTYpHBIX (OpPM OpraHu3MOB.
Hcnonp30BaHre TEHOMHOTO PEIAaKTUPOBAHUS U MeTOA0B pekoMOnHaHTHBIX JJHK mis momydenus
MCXOJIHOTO MaTepuaa Jijisl CEJIeKIUU.

[Tonyuenne mnonumuiongoB. BHyTpuBuaoBas rubpuauzanus. biauzkopoacTBeHHOE
CKpelyBaHue, Wi UHOpuauHr. HepoacTBeHHOE cKpemmBaHue, Wik ayTOpUAUHT. ['eTepo3uc u
ero mnpuuuHbl. lcmonb3oBanue rereposuca B cenekiuu. OtnanéHHas TUOpUAM3ALUAL.
[Ipeononenune Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTMXKEHMSI CENEKLUHUHW pacTeHUd u
KUBOTHBIX. «3€1EHAS PeBOIOYUL.

CoxpaHeHHEe U HM3y4YEHHME T'€HETHUUYECKUX PECYPCOB KYJBTYPHBIX PACTEHUN M HUX IHUKHX
ponuyel i co3/1aHusl HOBBIX COPTOB U THOPUJIOB CEIIbCKOXO3SUCTBEHHBIX KYIbTYp. HM3yuenue,
coxpaHenue u ynpagieHue 2eHemuyecKumi pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbICIO6bIX
JICUBOMHBIX 8 YENAX VIYUUEHUS CYWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, NepedosbiX udel U
NepCneKmueHbIX MexHOI02UI.

JdemoHcTpauuu

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

Tabauie! u cxembl: «L{eHTpbl TPOUCXOXKIEHUS U MHOTO0Opa3Hsl KyJIbTYpHBIX PaCTEHUI,
«3aKOH TOMOJIOTHYECKHMX PSJIOB B HACJIEACTBEHHONM HM3MEHYMBOCTH», «METOIbl CENEKIMN»,
«Otnanénnas rubpuauzanus», «MyTareHes».

JlabopaTopHas padora «/3ydyeHre cOpTOB KyJBTYPHBIX PACTEHUM U IOPOJ JOMALIHUX
JKUBOTHBIX).

JlabopaTopHas padora «/I3ydyeHne METOZOB CEJIEKIIUN PACTEHHIN.



IIpakTuyeckasi padora «IIpuBrnBKa pacTeHUI».

Ikckypenst «OCHOBHBIE METOJBI U JIOCTH)KEHUS CEJIEKIIMU PAaCTEeHUM M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHILMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH YYacTOK, B TEIUIMYHOE
XO035IUCTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O IICHTPA)».

Tema 16. BuorexHoJorus 1 CHHTeTH4ecKast 0H0JIOrus

OOBeKThI, HCIOJIb3yeMble B OMOTEXHOJOTHHM, — KJIETOYHBbIE M TKaHEBbIE KYJBTYpHI,
MUKpPOOPIraHU3MbI, HMX XapaKTepUCTUKA. TpaaulmoHHas OWOTEXHOJOrus: XjeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX IPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTUH. [Ipon3BoACcTBO Oelika, aMHHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHOJIOTMM W MHCTPYMEHTOB  LIEJCHANPABICHHOIO M3MEHEHHs U
KOHCTPYMPOBAHHS T€HOMOB C LICJIBIO IOJy4YEHHsS] OPraHU3MOB U UX KOMIIOHEHTOB, COJEp KAILUX
HE BCTpeYaroluecs B IPUpPoae OMOCUHTETUUYECKHE Ty TH.

Knerounass mmxenepusi. MeToapl KyJIbTypbl KJIETOK M TKaHEH PACTCHUH M JKUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuam3amus U comaTtudeckuii smOpuoreHes. lcmoibp3oBaHnue
raijiongoB B CCICKIHUHU paCTeHHﬁ. HOJZylteHlxte MOHOKNOHANbHGLIX anmumen. Hcnonvzoeanue
MOHOKJIOHANbHBIX U NOJUKIOHANbHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJIOTBOPEHUE.
PexoHCTpyKIMST SIMLIEKIETOK M KIOHMPOBAHUE JKMUBOTHBIX. METON TpaHCIUIAHTALUH SAEP
KJIETOK. Texnonocuu 0300po6ienus, KylibMUueUpOSaAHUus U MUKPOKIOHATLHO20 PAZMHONCEHUS.
CebCKOXO3SAUCTBCHHBIX Kyiomyp.

XpOMOCOMHas U TeHHasi UHXKeHepHsl. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYUPOBAHHUE
pexomOunantHeiX JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTUKeHUS U TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OTHYECKHE MPOoOJIeMbl TeHHOU
WHXXEHEPUH.

Meauuunckue onorexnonoruu. [loctrenomuast udposas meaunuHa. [ILP-auarnoctuka.
MeTab010MHBII aHaIU3, FTeHOLEHTPUUECKUI aHaIN3 TPOTeoMa YesloBeKa JIJIsl OLIEHKH COCTOSIHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonnxeHepus
JUIs pa3paboTKH (PyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTUH, CO3JaHUsl KOMITJIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJOTHIl TPEXMEPHOro OMONPUHTHHIA U ckapoIUHTa IS pelieHus
3a/1a4 NepCOHAIN3NPOBAHHON MEINULIUHBL.

Co3manrie BEKTOPHBIX BAKIWH C IIEJIbIO OOECredeHuss KOMOMHUPOBAHHOW 3aIllUTHl OT
Bo30yauteneir OPBU, ycraHoBiieHHe MOJIEKYJISIPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIeprKallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Taonuirsr )41 cxeMbl: «Jcnoap30BaHue MHKPOOPraHnu3MoOB B MMPOMBIINIJICHHOM
IMPOU3BOJACTBEY, «Knerounas HWHXCHCPUS, «I'ennas HHXXCHCPUS.

Jla6opaTopHas padora «/3ydeHrne 00bEKTOB OMOTEXHOIOTHUI.

IMpakTnyeckas padora «llomyueHue MOJIOYHOKHUCIBIX TPOAYKTOBY.



Ikckypens «bruoTexHoIorus — BayKHeIIas NpOU3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:kieHue U pa3BUTHE IBOJIOIUOHHBIX IPeCTABIEHNI B OMO0JIOT U

OpomonnonHas Teopus U. Jlapsuna. [Ipeanockuiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb
Y Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBuwkyie cuwibl dBomonuu  BuAoB 1o Y. JlapBuHY (BbICOKass HMHTEHCHUBHOCTD
Pa3MHOKEHMsSI OpPraHMW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTh, OOph0Oa 3a CyIleCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuntetTnyeckoit Teopuu 3sommonnu (CTI). HelitpanbHas Teopust 3BOIOLUY.
CoBpeMeHHast HBOJIOIMOHHAS OMOJIOTHSA. 3HAaUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAayYHOIH KapTHHBI MUPA.

JleMoHCcTpanuu

Hoptpetsr: Apuctorens, K. Jlunne#t, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. HapsuHn, C. C. UerBepukos, W. 1. llImansraysen, Jx. Xongein, . K. benses.

Tabmuuel u cxemsl: «Cuctema xuBoil mpupoasl (o K. JIunuero)», «JlecTHHIIA JKHUBBIX
cyuects (no Jlamapky)», «MexaHuzm GopMUPOBaHUS IPUCTIOCOOJIEHNH Y paCTEHUN U )KMBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. lapsuna», «Haxoaku Y. Jlapsunay,
«Dopmbl 60pBOBI 32 cymiecTBOBaHUE», «Ilopossl romybeiy, «MHoroobpasue KyabTypHBIX GOpM
KamycTel», «llopoabl JOMalIHUX KMBOTHBIX», «CXxemMa o00pa3oBaHHsS HOBBIX BHJOB (IO
Y. JlapBuny)», «CxeMa COOTHOIIECHHUS NBIKYIIUX CHJI 3BOJIONUN», «OCHOBHBIE IOJOKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpO03BOIIONUSA U €€ Pe3yJIbTAThl

[Momynsmust Kak dJeMEHTapHas eAuHUIA SBOMIONUH. COBpEMEHHBIE METOIbI OIEHKU
TEHETUYECKOTO PazHo00pasus U CTPYKTYpHI onyJisiiuid. i3menenrne reHooH 1a oMYA KakK
DIIEMEHTApHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH TeHeTHYeckoro paBHoBecus JIx. Xapnau,
B. Baitn6epra.

DOnemeHTapHble (aKTOpPbl (ABMKYIIME CHJIBI) SBOJIOLNMU. MyTallMOHHBINA Mpoliecc.
Komb6unarusHast usmeHunBOCTh. pelid reHoB — cirydaiiHble HEHANpaBiIeHHbIE U3MEHEHUS YaCTOT
ameneid B momyisinusix. D¢ dekt ocHoBarens. dggexm Oymoiiournoco copaviuika. CHudiceHue
2eHemuU4ecKo2o pasHooopasus: npudunsl u cieocmeus. Ilpossnenue aghghexkma opetigha cenos 6



oonvwux u  manvlx nonyiayusax. Murpanuu.  M3onauums  nomynsnuii:  reorpaguyeckas
(mpocTpaHCTBEHHAs ), Oronorunyeckas (penpoayKTUBHAs).

EcrecTBeHHBII 0TOOp — Hampabisomui (akTop HBOIIONHH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMKM, CTAOMIM3UPYIOIINUMA, pa3pbIBalOMUi (Iu3pynTuBHBIN). [lomoBoi oTOOp.
Bo3HuKHOBEHHE U 9BOJIIOLIUS COIUATILHOTO TIOBEJICHUS KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pPe3yibTaT MHKPOABOJIONHMH. BO3HUKHOBEHHE
PUCIIOCOOIeHUI y opranu3MoB. ApoMopdo3bl u uaroagantauuu. [Ipumeps! npucrnocodieHuil y
OpraHu3MoB:  MOp(OJOrHUECKUe, (UINOIOTHUECKUE, OWOXUMHUYECKUE, TOBEACHYECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u crpykrypa. BumooOpa3zoBaHue Kak pe3ysibTaT MUKPOIBOOIHH.
Wzomsiust — kimoueBoil  gaxtop BumooOpazoBanus. Ilytu u cnocoObl BuI000pazoBaHUS:
ajyrornarpuieckoe  (reorpaduyueckoe), CHUMMIATPUICCKOE (IKOJOTHYECKOE), «MTHOBEHHOE)»
(monummonan3anus, Ttudpuauzanus). JIuTenbHOCTh SBONIOIMOHHBIX TPOIIECCOB.

Mexanu3zmbl HOpMUPOBaHUS OMOIOTUYECKOTO Pa3HOO0pasusl.

Ponb  3BONIOIMOHHOW OHWONOTMM B pa3pa0dOTKE HAYYHBIX METOJOB COXPaHCHUS
Omopa3zHooOpazusi. MUKPOIBONIONHUS M KODBOJIONHS MMApasUTOB M HMX XO03si€B. MeXaHU3MbI
($hopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

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

Tabnuibl u cxembl: «MyTarmoHHast U3MEHYUBOCTHY, «llomysiimonHast CTpyKTypa BUIay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBHXKyle CHIBI  3BOJIIOLUN,
«JKoyoruyeckas M30JSIIMS MOMYJSUi ceBaHCKOM ¢openn», «['eorpaduyeckas u30aALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI Jaypckoiy, «IlomyssiiroHHbIe BOJIHBI YHCICHHOCTH
XUITHUKOB M KepTB», «(Cxema NEeUCTBUS €CTeCTBEHHOro oTOopay, «®PDopMbl OOpbOBI 3a
CYILLIECTBOBAHHEY, «MHycTpranbHbIil MEJIAHU3MY, «Kusble HCKOIIaEMBbIE»,
«ITokpoBUTENbCTBEHHAsE OKpacka >»XHMBOTHBIX», «lIpemympexnaromas okpacka >KUBOTHBIX),
«®Duznonoruyeckue agantanun», «IIpucnoco6iIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIIBHOCTBY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CTpykTypa Buga B npupoae», «CrnocoOsl
BugooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«IKOJIOTUYECKOe BHU000pa3oBaHue BUIOB cuHUI, «[lomumiouasr pacrenmity, «KamyctHo-
pelleuHbIi THOpUI.

OO6opynoBanue: repoapuy pacTeHUM, KOJJIEKIIMA HACEKOMBIX, dydesa IMTHUIl U 3Bepel C
IpUMEpaMHU Pa3IMYHbIX MPHUCIIOCOOIEHHM, Yyyena NTHUIl U 3Bepeil pa3HbIX BHUIOB, repOapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIINXCS Pa3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BrIsBIeHHE N3MEHUMBOCTH Y OCOOEH OJTHOTO BHJIA».

JlabopaTopuasi pabdora «IIpucnocobnenuss OpraHu3MOB U HUX OTHOCHUTENIbHAS
[1EeJIECO00PA3ZHOCTHY.

JladopaTopnasi pa6oTa «CpaBHEHHE BUAOB [0 MOP(POJIOTHIECKOMY KPUTEPHIO).



Tema 3. Makpo3BoIIO1IUs U €€ Pe3yJIbTaThl

Meroabsl u3ydeHUsT MaKpol3BOJMOIMU. [laneoHToNOrHYecKkne METOAbl  HM3Yy4CHHS
sBomonyu. [lepexonnbie popmbl U pUIIOreHeTUYECKUE PSAIbl OPraHU3MOB.

buoreorpaduyeckue meronsl u3ydeHus osBomouud. CpaBHenue ¢aopsl U (ayHbl
MaTepuKOB U OCTPOBOB. buoreorpaduueckue odmactu 3emiin. BUapI-osHAEMUKHN U PETUKTHI.

9M6pI/IOJ'IOl"I/I‘l€CKI/IC n CpaBHI/ITeJ'IBHO-MOp(l)OJ'IOFI/I‘ICCKI/Ie MCTOJbI U3Y4YCHHS 5BOJIIOLIUH.
I'eneTnyeckne MeXaHU3MBI OBOJJIIOIIMM OHTOI'CHEC3a M IIOABJICHHA 5BOJJIIOIIMOHHBIX HOBIICCTB.
I"'oMmonornyHbie ¥ aHAJOTUYHBIC OpraHbl. Py,I[I/IMeHTapHI)Ie OpraHbl U aTaBHU3MBbI. MOHCKyanHO'
TCHCTUYCCKUC, OMOXMMHYECKHUE u MaTEMAaTHYCCKHUEC MCETO/bI HU3y4dYCHUA OBOJJIKOIIHNH.
I"'omosornyHbIe TeHBI. COBpeMCHHbIC MCTOJbI IIOCTPOCHUS (bHJIOFeHeTI/ILICCKI/IX JCPCBLCB.

XpOMOCOMHLIe MyTalluH U 5BOJIIOLKUSA 'CHOMOB.

OO0mue 3akoHOMEpHOCTH  (TMpaBwia)  3BOMOUUU. [lpunyun  cmenvl  yHKYuULlL.
HeoOpaTiMocTh 3BOIIONUH. AanTuBHAs paauaius. HepaBHOMEPHOCTh TEMIIOB YBOJOIUH.

JleMoHCcTpanuu
[optpetsl: K. M. bap, A. O. KoBaneckuii, @. Mroiuiep, O. ['ekkensb.

Tabnuier u cxembl: « DUIOTEHETUIECKUN PSIZT JIOMIANY, «APXEONITEPUKCY», «3BEPO3yObIe
aepsl», «Cterouedansy, «Punnodgure», «CeMeHHble ManopoTHUKNY, «buoreorpaduueckue
30HBI 3eminy», «Jlpelid koHTUHEHTOB», «PemukThl», «HavanbHble cTagum SMOPHOHAIBHOTO
pa3BUTHS IO3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTMUHBIE U AaHAJIOTUYHBIE OPTAHBD), «PyTUMEHTBI»,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHI ue€lIOBEKa W IIHMMIIaH3e», «lJIaBHbIE HampaBlIEHUS
HBOIOIUMY, «OO0II1Ee 3aKOHOMEPHOCTHU 3BOITIOLIUN.

O6ODVI[OB8.HI/IGI KOJUJICKIINH, rep6ap1x11z1, MYJSIZKH UCKOIIA€MbIX OCTATKOB OPraHU3MOB,
MYJISIKU TOMOJIOTHUYHBIX, aHAJIOTMYHBIX, PYAUMCHTAPHBIX OPraHOB MW aTaBU3MOB, KOJUJICKIIUH
HaCCKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe KU3HU HA 3eMJe

Hayunble TUMOTE3bl MPOUCXOXKIEHHUS XKH3HM Ha 3emie. AOuWOreHe3 M MaHCIEPMUS.
JloHayuHble TPEICTaBICHHUS] O 3apOXKACHUU >KU3HM (KpealnoHH3M). ['mmore3a MOCTOSIHHOTO
camMo3apo>KJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnayutannanmy, JI. [Tacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Talbl HeOpraHuuecko sBostonnu. [lnanerapuas (reosorndeckast) SBOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Muinepa u I'. FOpu. O6pazoBanue nonuMepoB U3 MoHoMepoB. KoatepBaTHas runoresa
A. W.Onapuna, rumnore3a mnepBuuyHoro OynboHa Jxk. XomnaelHa, reHeTHyeckas THIIOTE3a



I'. Ménnepa. Pubosumer (T.Yek) m rumoreza «vmpa PHK» V. Tl'mnbepra. dopmupoBanue
MCM6paH 1 BOSHUKHOBCHUC MMPOTOKJICTKHU.

Uctopus 3emnum u wmeroasl e€ wusyudeHus. lckomaemble OpraHMYecKHE OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCOJMIOTHAs  IEOXPOHOJIOTHUS.
I'eoxpoHoONOrnyecKas mKaaa: S0Hbl, IPbl, IEPUOBL, SITOXH.

Hauanbnsie 3Tanel opranndeckor 3Bosirouny. [1osiBiieHrE W 3BOJIIOLMSA TIEPBBIX KIIETOK.
Opomonusl Metabonu3Ma. Bo3HUKHOBEHHE TMEpBbIX 3KOcucTeM. COBpPEMEHHBIE MHUKPOOHBIC
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emuse coodmiectB. Ctpomaronutsl. IlpokapuoTel u
3YKapHUOTBHI.

[TpoucxoxaeHne dykapuoT (cUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE BHUPYCOB.
[TpoucxoxaeHne  MHOTOKIETOYHBIX  OPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX  TPYIII
MHOT'OKJICTOYHBIX OPTraHHU3MOB.

OcHOBHbIE 3Tallbl 3BOJIIONUM BBICHIMX pacTeHud. OCHOBHbIE apoMOpP(O3bl PACTEHUH.
Beixon pacrenuii Ha cymry. [losiBiieHue criopoBbIX pacTeHMI U 3aBO€BaHUE UMU CyIlIn. CeMEHHbIE
pacrenus. [IponcxoxaeHne BETKOBBIX PACTEHUMN.

OCHOBHBIE JTalbl IBOJIOIHUUA YXUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie X0opa0BBIE
KUBOTHBIC. JKH3HL B BOJIE. DBOIOIMS TTO3BOHOYHEIX. [IponcxoxaeHne ampuOuil 1 penTHIIni.
[Tpoucxoxaenue miekonutammux U ntull. llpunnun kmroueBoro apomopdosza. OcBoeHue
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie IO IpaM U MEPUOIaM: apXeil, MPoTepo30H, Majieo30H, Me3030M,
KaiiHo301. O0111ast XapakTepUCTUKA KJIMMaTa ¥ reoJoTHYeckuX nporeccon. [losBnenue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTJeoOpa3oBaHUE: €ro yCIOBHMsS W BIMSHHE Ha Ta30BbIi cOCTaB
aTMocdepBhl.

MaccoBbie BbIMHUPAHHA — 3KOJOTMYCCKUC KPHU3HCHI IMPOLIJIOro. HpI/ILH/IHI)I n CICOCTBUA
MaccoBbIX BbIMUpaHHi. COBpEeMEHHBIH SKOJOTHUECKHUN KpU3HC, ero ocobeHHocTu. I[Ipobrema
coxpaHeHus OnopazHooOpa3us Ha 3emIie.

CoBpemeHHas cucteMa opraHuyeckoro mupa. IlpunHnumnel knaccudukanyy opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpauuu

[Moptpetel: @. Penu, JI. Cnamnannanu, JI. [Macrep, U. WM. MeunukoB, A. W. Onapuh,
Jx. Xongeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabauiet u cxembl: «Cxema onbita @. Pequy, «Cxema omnbita JI. [Tactepa mo u3yueHuto
caMo3apoJieHus knu3HW», «Cxema ombita C. Mumepa, I'. FOpu», «OTtanel HeopraHndecKou
sBosroLIMNY, «['eoxpoHonoruueckas mikanay, «HadanpHble 3Tanmbl OpraHUYecKOW SBOJIOIUMY,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOnorenesay», «Cucrema KuBoi npupoas, «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuit», «Punnopute», «OIHOKIETOUYHBIE BOJAOPOCIHY,
«MHorokseTounsle Bogopocian», «Mxu», «llanoporHukm», «l'oJ0oceMeHHBIE pacTeHUsD,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOIO MHPa», «ApOMOp(O3bI
XKUBOTHBIX», «IIpocreitmney», «Kumeunononoctuele», «llnockue uepBu», «UneHUCTOHOTHEY,
«PwI10BIY, «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «I[ltunpy, «Mnekonuraromue», «Pa3Butne




KU3HU B apxeiickou spey», «Pa3BuTue XKU3HM B MPOTEPO30MCKOM 3pe», «PazBuTue XKu3HU B
NaJIe030MCKON dpe», «Pa3BUTHE KU3HUA B ME3030HCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKOU
ape», «COBpeMEHHAasi CHCTEMa OPTaHUYECKOTO MUPay.

O60DVZ[OB&HHCZ rep6ap1/m paCTeHI/Iﬁ pa3siin4dHbIX OTACIOB, KOJUICKOUH HACCKOMBIX,
BJIQJKHBIC TIIPCIIapaThbl KUBOTHBIX, PAKOBHUHBI MOJIJIFOCKOB, KOJUJICKIIMU HTJIOKOXKHUX, CKCIICTBI
IMO3BOHOYHBIX JXMBOTHBIX, 4Yydfjia ITHUL U 3Bepeﬁ, KOJUICKIINU OKaMeHCHOCTeﬁ, ITOJIC3HBIX
HCKOIIAaCMbIX, MYJIAKHU OPraHUYCCKUX OCTATKOB OpPraHU3MOB.

BupryanbHas JadopatopHas padora «MojenupoBanue onbiToB Musuiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlaGoparopHass pabora «/3ydeHue © ONHMCAaHHWE MCKOIMAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOB.

IIpakTnyeckass padora «3yyeHne ocoOEHHOCTEHW CTPOCHUS PACTCHHM pa3HbBIX
OTJIEJIOBY.

IIpakTHyeckasi padora «M3yueHne ocoOEHHOCTEHN CTPOCHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IlpoucxoskaeHne 4ejioBeKa — aHTPOIIOTeHe3
Pazgenbl u 3amaun antponosioruu. MeTobsl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEACTABIECHUN O IPOMCXOXKIECHUU 4YEJIOBEKa. PelMIruo3HbIE BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHH.

CxoncTBo 4yenmoBeka € JKMBOTHBIMH. CHCTEMaTHUYECKOE TIONOKEHHE 4YellOBEeKa.
CBuzeTenbcTBa CXOJACTBA UENOBEKAa C JKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]OIOrHUecKue,
aMOpHOIOoTHYeCKHe, (U3HOIOTO-OMOXUMUYECKHUE, TMoBeneHuUeckrue. OTIUYHus 4YeloBeKa OT
KUBOTHBIX. [IpAMOX0KI€HNE U KOMILIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxkymue  cuibl  (pakTophl)  aHTpoONOreHe3a:  OMOJIOTHYECKHE,  COLMAJIbHBIE.
CooTHoleHre OUOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHBbIE CTaJIUM aHTpOIIOreHe3a. PaHHMe yernoBekooOpazHble 00e3bsiHbI (IPOKOHCYJIbI)
U paHHHE TIOHTHIBI — OOIIUE MPEIKH YeT0BEKOOOPa3HBIX 00€3bsiH U JIOJIeiH. ABCTPATIONUTEKN —
JIBYHOTHE TpEaKu JroAeil. YeloBek yMelbld, MepBble M3rOTOBICHUS Opyauid Tpyna. YemoBek
IPSIMOXOJISAIINI W TIEPBBIN BBIXOJ NtoJel 3a mpeaensl Adpuku. YenoBek reitnenboeprekuii —
001IMii MPeoK HeaHAePTaIbLCKOTO YeJIOBEKa U YeJIOBEKa Pa3yMHOT0. YenoBeK HeaHIepTaIbCKU
KaK BUJI JIOJIEH XOJOJHOTO KJIMMaTa. YemoBeK pa3syMHbIH COBPEMEHHOTO THUIA, JEHHCOBCKUU
YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mipeaenamMu Adpuku. [lageoreneTrnka u majseoreHOMHUKa.

DBOJIOIUS COBPEMEHHOIO 4YenoBeKa. EcTecTBeHHBIM OTOOp B MOMYNSLMIX YeTOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. IlonysoHHbIE BOIHBI, Apeiid) reHOB, MUTpalUs U
«3( ekt ocHOBATENS» B MOMYJISLHUAX COBPEMEHHOIO YEJIOBEKa.



UYenoseueckue pacel. [lonsitne o pace. bonbmme pacel: eBporeouHas (eBpasuiickas),
aBCTpao-HErpouHasl (PKBAaTOpHUAJIbHASI), MOHTOJIOWIHAsL (a3MaTCKO-aMepuKaHckas). Bpems u
NyTH paccelieHuss 4YeloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Ipucrnoco61eHHOCTh YelloBEKa K Pa3HbIM yCIOBUSAM OKpY KaroIen
cpensl. Bnusiaue reorpaduyeckoil cpensl u apedda reHoB Ha MOPQOJIOTHIO U (HU3HOIOTHIO
4eJI0BEKa.

MeXIUCIUTUIMHAPHBIE METOAbl B (U3HUYECKON (OMOJIOTUYECKOW) aHTPOIIOIOTHH.
OBOJIIOLIMOHHAS ~ AQHTPOMOJIOTHUS W TAJCOAHTPOMOJIOTUS  YEIOBEYECKUX  MOMYJIALUHM.
buoconmaneHble  HWccienoBaHUA ~— OPUPOABI  yenoBeka.  McciemoBaHue — KO3BOJKOLHMM
OMOJIOTMYECKOI0 ¥ COLMAILHOIO B YEJIOBEKE.

JeMoHcTpanuun
Hoptpetst: Y. Jdapsun, JI. Jluku, A. A. Porunckuit, M. M. I'epacumos.

Tabmuubl ¥ cxeMbl: «MeTosbl  aHTpomoJioTun», «IOJIOBHOM MO3r  YeIOBEKay,
«YenoBekooOpaszHble 00€3bsiHBI», «CKeleT YeloBeKa M CKeNleT IMMMIaH3e», «PyIuMeHThl u
aTaBU3Mbl», «/[BIKyIIME CHUJIBI AHTPOIOreHe3a», «DBOJIOIMOHHOE JPEBO YEIOBEKaY,
«ABCTpalIoNUTEK», «YemoBek yMenbli», «HenoBek mpsaMOXoasaiuiny, «J{eHUCOBCKUN 4eT0BEK»
«Heangepraneupy, «KpomanboH1s», «lIpenku yenoBeka», «ITambl IBOJIIOIUU YEJIOBEKAY,
«PacpI uenoBekay.

O6opyoBaHKe: MYJISKA OKAMEHEJIOCTEeH, MPeIMETOB MaTepUaIbHOU KyJIbTYphl IPEIKOB
YelioBeKa, penpoayKiuu (pororpadui) KapTUH ¢ MEPOTOTUICCKIMH U ONOJICHCKUMH CIOKETaMU
MIPOUCXOXKACHUS ueloBeka, (ororpadmu HAXOJOK HCKOMAEMBIX OCTAaTKOB YENIOBEKa, CKENeT
YyeJioBeKa, MOJIENb Yepera 4esloBeKa M yeperna LIMMIaH3€, MOJIENb KUCTH YeJIOBEKa M KHUCTU
HIMMIIaH3€, MOJIEJIM TOpCca MPEJKOB YEIOBEKa.

JlabopaTopHasi padora «/3ydeHne OCOOCHHOCTEH CTPOEHHUsI CKeJeTa 4YeloBeKa,
CBSI3aHHBIX C MPSMOXOKIECHUEM.

IIpakTuyeckasi padora «/3yueHne sKOJIOTMYECKUX aIANTALNI YETOBEKa.

Tema 6. Dkosormss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKpYy:Kalued cpenoii

3apoxkaeHue U pa3BuTHEe OSKoioruu B Tpyaax A. ['ymGonmpara, K. @.Pynve, H.
A. CesepuoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. Csizb
AKOJIOTHH C APYTHMH HayKaMH.

Metonasl s3xonoruu. IloneBsie HaOMOACHNU. DKCIEPUMEHTHI B AKOJIOTMU: NPUPOIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYXaroIled Cpebl: JOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIN.

3HaueHUe SKOJIOTUYECKUX 3HAHWM U1 YelIoBeKa. DKOJIOTMUECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H YeloBEeYeCTBAa C MNpuponod. POpMHpOBaHME SKOJOTUYECKOM KYJIBTYpbl M
HKOJIOTUYECKON I'PAMOTHOCTH HACEJICHHUS.



JleMoHcTpanumn

Hoptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. CeseproB, 3. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuubl u cxembl: «Pazgensr sxonorun», «Meroabl sKoI0runy», «CXxemMa MOHUTOPUHTA
OKPYXaIOIIEH CpeabD».

JlaGopaTropHas pabdoTta «/3ydyeHre METOA0B IKOJOTHUYECKUX UCCIICTOBAHUI.

Tema 7. Opranu3Mbl M cpeia 00MTAHUSA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH MX JeiictBus.  Kiaccudukarms
9KOJIOTUYECKUX  (hakTopoB:  aOuoTWyeckue, OHOTHUECKHe, aHTponoreHuole.  OOmume
3aKOHOMEPHOCTH JEUCTBHs dKoyorudeckux (akropos. IlpaBuino mmaumyma (K. Hlnpenrens,
1O. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue daktopbl. CBET Kak 3KoJorudeckuii pakrop. JlelicTBue pa3HbIX yU4aCTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUH M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHaibHas pojib cBera. @oronepuoausm.

TemnepaTtypa kak skonoruyeckuil Qaxrtop. [eiicTBue TemmepaTypbl Ha OPIraHU3MBIL.
[ToikunoTepMHbIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnHocTe kak skonoruyeckuit ¢akrop. I[Ipucnocobnenuss pacteHuidl K MOAAEPKaHUIO
BogHOro Oananca. Kiaccudukanus pacteHuid 1mo OTHOIIEHUI0O K Boje. [lpucnocoGneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMa.

Cpenpl oOMTaHHMS OpPraHW3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TIIyOMHHAS
MOJAMOYBEHHAs, BHYTpPHOpPraHU3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUs
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue purmsl. BHemHne u BHyTpeHHNE pUTMBbL. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHN3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie ¢popmbl opranu3moB. [Tonarue o xu3HeHHON (popme. JKu3HeHHBIE (OPMBI
pacTeHuil: JepeBbs, KYCTapHUKH, KyCTAPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHHE TpPAaBHI.
Kuznenusle (GOpPMbI JKUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOMOHTHL. (OCcOOEHHOCTH
CTpOEHHS M 00pa3a KU3HU.

buotnueckue Qakropel. Buabl OMOTHYECKUX  B3aUMOJEHUCTBUN:  KOHKYPEHIIMS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, kooneparus, MyTyaju3M, KOMMEHCATU3M
(kBapTHpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3aumoneHCTBUS  (TONMHUYECKUE,
dopuueckue, ¢abpuueckue). 3HaYeHHE OMOTHYECKUX B3aUMOJICHCTBUN Ui CYIECTBOBAHUS
OpraHu3MOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemMoHcTpanuu



Tabmuibl U cxembl: «IKoJorTHuecKkre GakTopbl»y, «CBETOBOM CHEKTP», « IKOJIOTHUECKHUE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TeII0KpOBHBIE JKUBOTHBIEY, «XOJIOAHOKPOBHBIE
KHUBOTHBIEY», «DU3HONOTMYECKHE aJanTalud XUBOTHBIX», «Cpenbl OOMTaHUS OPraHHU3MOBY,
«buonoruyeckue puTMbD, «KuzneHusie GopMbl pacTeHHi», « Ki3HeHHbIE (POPMBI JKUBOTHBIX),
«IJKOCUCTEMA IIUPOKOIMCTBEHHOIO JIeca», «DKOCUCTEMa XBOMHOro Jeca», «llemu nurtanusy,
«XunanyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumomnosy, «KoMmeHcammzmy».

Oo6opynoBanue: repOapuu  pacTEHUH W IKUBOTHBIX, MPUCIOCOOJICHHBIX K BIUSHHUIO
Pa3IMYHBIX  AKOJIOTHYECKUX  (AaKTOPOB, TepOAPHH  CBETOJNIOOMBBIX, TEHEIIOOMBBIX H
TEHEBBIHOC/IMBBIX PACTCHUH, CBETONIIOOMBBIC, TCHETIOOMBHIC W TEHEBBIHOCIMBBIC KOMHATHBIC
pacTeHus, repOapuu U KOJICKITH TETUIONI0OUBBIX, 3MMOCTONKHX, MOPO30YCTONYHBBIX PACTCHUIA,
gy4ena MTUI[ W 3Beped, repOdapuu pacTeHUU, OTHOCSIIMXCA K TUrpoduTam, Kcepoduram,
Me30(guTaM, KOMHATHBIC PACTCHUS TaHHBIX TPYIII, KOJUICKIIMH )KUBOTHBIX, OOUTAIONIUX B Pa3HBIX
cpemax, TepOapuum M KOJJICKIMHM PACTCHUM W JKMBOTHBIX, OOJaNalomux dYepTaMu
NPUCIIOCOOJICHHOCTH K CE30HHBIM M3MCHEHUSM YCJIOBUH JKM3HH, TepOapuud M KOJUICKIIUU
PACTCHHIA U KUBOTHBIX PA3IMYHBIX JKU3HEHHBIX ()OPM, KOJUICKIIMH KHUBOTHBIX, YIaCTBYIONIUX B
Pa3INYHBIX OMOTHYECKUX B3aUMOJICHCTBHUSX.

JlabopaTopHasi pabora «BolsiBneHne npucnocobieHuii OpraHu3MoB K BIUSHUIO CBETa.

JlabopaTopHasi padoTa «BbisiBIeHHE NPUCTOCOOJICHUM OPraHU3MOB K  BIHSHHIO
TEMIEPATYPbI».

JlaGopaTopHasi padoTra «KAHaTOMHUYECKHE OCOOCHHOCTH PACTCHHUH W3 pa3HBIX MECT
o0OUTaAHUS.

Tema 8. Ikoj10rus1 BUAOB M NOMYJIAIMA

DKOJOTMYECKHE XapaKTepUCTUKH nomysuuu. [Tomymsmus kak Onosiornyeckas cucremMa.
Ponp HeogHOpOAHOCTH cpefpbl, (U3NUYECKUX OapbepoB W OCOOEHHOCTEH OMOIOTMM BHJIIOB B
(GbopMUPOBAHUN TPOCTPAHCTBEHHOM CTPYKTYpPHI MOMyJIsiuii. OCHOBHBIE TOKA3aTEIH MOMYJIALUU:
YHUCJIIEHHOCTD, IIJIOTHOCTb, BO3pacTHas M IIOJOBAas CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

DKkojorudeckas CTpykTypa nomyisiuu. OleHKa YUCICHHOCTH MOMmyssiuuu. JnHamuka
HOIYJISILUY U €€ peryssanus. buotnuecknii moTeHMan nonyiauud. MoaenupoBaHue JUHAMUKU
nomyssinuu. KpuBble pocta uucieHHocTH mnomyisiuuu. Kpuble BbDkuBaHus. Perymsnus
YUCICHHOCTU TMOMYJSIIUA: poiib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkojoruyeckue crpareruu Buaos (r- u K-crparerun).

[Tonatue 00 »skojoruyeckod HuIe BuAa. MectooOuTaHue. MHOroMmepHas MOETb
skonornyeckod Humm JIx.M. XarunHcona. Pa3mepsl skonornyeckod Humu. [loTeHnmansHas u
peanu30BaHHasl HUILLIU.

Bun xak cucrema mnonynsuuil. Apeanbl BUIOB. Buabl M HMX KU3HEHHBIE CTpPATErHU.
DKOJIOTHUECKHE DKBUBAJIEHTHI.

3aKOHOMEPHOCTH IOBEIECHHUS M MWIpalMid JKMBOTHBIX. buHoJlorHueckue WHBa3HU
4y’KEpPOJHBIX BUJIOB.



JleMmoHcTpanumn
[optper: Jx. M. XaT4uHCOH.

Tabauibl ¥ cXeMbl: « DKOJIOTHYECKUE XapaKTEPUCTUKH OMyYJIsuny, «IIpoctpancTBeHHast
CTpPYKTypa mnonyisiun», «Bo3pactHble mnupamuasl nomyiasuun», «CKOpPOCTh 3aceleHus
MOBEPXHOCTU 3€MJIM Pa3JIMYHBIMU OpraHudMamu», «Mopenb 3KoJIorudecko Humum JIx.
N. Xatuunconay.

O6opynoBanue: repOapuu pacTeHUM, KOJIEKINN )KUBOTHBIX.

JlabopaTopHas padora «IIpucrnocobieHus ceMsiH paCTeHUM K pacCeIeHUION.

TeMma 9. DKoJI0rus cO00MIECTB. JKO0JIOTrHYeCKHE CHCTEMbBI.

CooOmecTtBa opranu3MoB. bruorieHo3 u ero crpykrypa. CBsS3u MeXAy OpraHu3MaMy B
OuoIlEeHO3E.

Okocucrema kak otTkpeiTag cuctema (A. JIx. Tencnu). @DyHKUMOHANIBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOJYLEHThI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nen u cetu. Abnorndyeckne OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopot BerecTB 1 MOTOK SHEPTUHU B IKOCHCTEME.

OcHoBHBbIE [TOKa3aTeau 3KocUCcTeMbl. bruomacca u npoaykuus. JK0I0rHyecKrue NupamMuibl
quces, OMoOMacChl U SHEPTUU.

Junamuxa 9KOCUCTEM. Kamacmpodghuueckue nepecmpouKu.
@nyxmyayuu. HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCMM M HX NPUYMUHBL. AHTPONOTE€HHbIE BO3ICHCTBUA HA CYKLECCHUHU.
KnumakcHoe cooOiectBo. bropazHooOpasue M MOJHOTa KpPyroBOpOTa BEIIECTB — OCHOBA
YCTOWYMBOCTU COOOIIIECTB.

IIpuponHble SKOCUCTEMBI. JKOCcUcCmeMbl 03Ep U peK. IJKocucmemvl MOpeti U OKeaHO8.
IKocucmemvl myHop, 1ecos, cmeneil, nyCmbviHb.

AHTpOHOFeHHHe OKOCHUCTCMBI. AFpOBKOCI/ICTCMa. Ar POLICHO3. Pazauums MCKAY
AHTPONOTCHHBIMU U MPUPOJHBIMH S5KOCHUCTCMAMMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas ¢iopa u dayHa.
CunaHTponu3anusi ropoJckoil  ¢ayHel. buomormdueckoe u  XO3SHCTBEHHOE 3HAYCHUE
arpod’KOCHCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHMSI  OCHOBHBIX  B3aMMOJCHUCTBHH  OpPraHM3MOB B
sKocucTeMax. Ponbv  kackaonoco spgexma u 6udos-30uduxamopos (Kiouesvix 6udos) 6
@yukyuonuposanuu sxocucmem. IlepeHOC IHEPTUN U BEIIECTB MEK/TY CMEKHBIMH 3KOCHCTEMAaMH.
YCTORYMBOCTh OPTraHU3MOB, TMOMYJSIIUNA M 9KOCHCTEM B YCIOBHSAX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3JECUCTBUN.



Mexanuszmvr  6030eticmeus 3aZpﬂ3H€Hul/7 PA3HbIX MuUunoe Ha Cy60p2aHu3M€HHOM,
OpPCAHUSMEHRHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOJIOCUHUECKO2O
HOPMUPOBAHUA AHMPONOCERHO20 8030elCmeus. MCTO,I[OJ'IOFI/ISI MOHHUTOpHHI'a €CTCCTBCHHBIX M
AHTPOIOI'CHHBIX 9KOCUCTCEM.

JdemoHcTpaunu
Hoptper: A. Ix. Tencnu.

Tabnuibl 1 cxembl: «CTpyKTypa OHOIICHO3a», « DKOCHCTEMA IIMPOKOIUCTBEHHOTO JIECay,
«JKocucTemMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B OSKOCHUCTEMEY,
«KpyroBopor BemectB B 3kocucteme», «llemum mnmTaHus (macTOMIIHAS, JETPUTHAs)»,
«JKoJoThYecKasi MUpaMKuIa YUucen, « IKOJIOTHYecKas nupaMuia OMoMacchb», « IKOJIOrHIecKas
nupamua sHepruny, «OopazoBanue 6omota», «IlepBuunas cykieccus», «BocctaHoBIeHHE Jleca
MOCJIe MoXapa», « IKOCUCTEMa 03epay, « ArpoleHo03», «KpyroBopoT BEIIECTB U MOTOK YHEPTUU B
arporieHo3e», «I[Ipumepsr ypboskocucTem.

O6opynoBanue: repOapuy pacTeHUM, KOJIEKIIMM HACEKOMBIX, yyuyerna NTHUI] U 3BEpei,
repOapuu KyJIbTYPHBIX H JUKOPACTYIINX PACTCHHIA, aKBAPUYM KaK MOJIEITh YKOCHCTEMBI.

IIpakTnyeckas padora «!3ydyenue u onucanue ypo03KOCUCTEMBI».

HaﬁopaTopHaﬂ paGOTa «I/IsyquHe paSHOO6paBI/I5{ MCJIKHUX ITIOYBCHHBIX YICHUCTOHOI'UX B
PA3HBIX SKOCHUCTEMAX)».

IOKCKYpcHs «DKCKYypCHsl B TUITUYHBIN OHOreoreHo3 (B ayOpaBy, Oepe3HsK, €JIbHHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKCKypeust «IKCKYPCHsI B arpOdKOCHCTEMY (Ha MOJIe WIIH B TEIUIMYHOE XO3SICTBO).

Tema 10. buocdepa — rinodanbHast 3KocucTEMA

buocdepa — obmerutanerapHas obomouka 3eMiH, T/Ie CYIIECTBYET HIIM CYIIECTBOBasa
KU3Hb. PazBuTHe npencrapienuii o onocdepe B Tpyaax J. 3rocca. Yuenue B. 1. Bepnaackoro o
6uocdepe. O6sactu 6nocheps! u e€ cocran. JKupoe BeriecTBo Onocheps! U €ro GyHKINH.

3aKOHOMEPHOCTHU cyiiecTBoBaHus Ouocheprl. OcobeHHOCTH OMochepsl Kak rio0aabHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OroreoXxMMHUecKHe HUKIBI (yriepoa, a3oTra). PUTMHUHOCTD sBlIeHUH B Ouocdepe.

3onanbHOCTh Onocdepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYLIH: TYyHJIpa, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIECA, CTENHU, CaBaHHbI, IIyCTBIHHM, TPOIIUYECKHUE JIECA,

BbICOKOTOphs. KiiMmar, pacTuTenbHbIN U )KUBOTHBIA MUpP OMOMOB CYIIIH.

CtpykTtypa W (QYHKIOUS JKUBBIX CHCTEM, OIIEHKAa WX PECypCHOTO TOTCHIHANa |
O6rochepHbIX PYHKITHIA.

JdemMoHcTpauuun



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

Tabmunbl u cxembl: «I'eochepsr 3eman», «Kpyroopot azora B nmpupoae», «Kpyropopot
yriiepojia B npupojie», «Kpyropopor kuciopoaa B npupojae», «KpyroBopoTt Bojabl B IPUPOJIEY,
«OcHoBHBIE OMOMBI cyny, «Knmumatuueckue nosica 3emimy», « TyHapay, «Taiira», «CmemaHHbIf
necy, «llupokonucTBeHHbIH Jiecy, «Ctenby, «CaBanHay, «Ilyctoinsy, « Tponudyeckuii gecy.

O6opynoBanwue: repOapuu pacTeHUN Pa3HbIX OMOMOB, KOJUICKIIMU KUBOTHBIX.

Tema 11. YesioBek M OKpy:Kamomas cpeaa

DKOJIOTUYECKHEe KPHU3UChI M WX MPUYMHBL. Bo3jaeiicTBue uenoBeka Ha Owocdepy.
3arpsi3HEeHUE BO3yIIHOM cpenbl. OXpaHa Bo3AyXa. 3arpsi3HeHre BOJHOM cpepl. OXpaHa BOJHBIX
pecypcoB. Pa3pymienue noussl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHenne kiumara.

AHTpPONIOTEHHOE BO3JEHCTBUE HA PACTUTENIbHBIA U KUBOTHBIM Mup. OxpanHa
PACTUTEIBLHOIO U UBOTHOIO MUpa. OCHOBHbBIE MPUHIMIIBI OXpaHbl NpUPObl. KpacHble KHUTH.
Oco0o0 oxpansiemble npupoansie Tepputopun (OOIIT). borannueckue caubl U 300JI0THYECKUE
HapKH.

OcCHOBHBIE MPUHIIUITBI YCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA U MPUPOIbl. PaninonansHoe
MPUPOJONONIL30BAaHUE M COXpaHEHHe OHOJOrM4ecKoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH INI00AJBHBIX SKOJIOTMYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpHU3Huca
U €r0 BEpOSITHBIC TOCIEACTBHSL.

Pa3Butne METOJIOB MOHHUTOPHHTA pa3BUTHUSA OTIaCHBIX TEXHOT€HHBIX
npotieccoB. Cucmemuule uccne008anus nepexooa K pecypcocbepezarouet u
KOHKYPEHMOCHOCOOHOU  3Hepeemuxe. Buonocuueckoe  pasnoobpasue  u  6uopecypci.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaiowjue O00Cmyn K uH@opmayuu no
COCMOSIHUIO OMOENbHBIX 81008 U IKOcucmeM. OCHOBbI IKOpeabuIumayuu 3Kocucmem u cnocooos
00pbobI ¢ bUONOBpedcoenuamu. PexoncmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdeMoHcTpanumn

Tabnouiel W cxembl: «3arps3HeHre  aTMocdepbl», «3arpsi3HEHHE TUAPOCHEPH,
«3arpsi3aenue nouBb», «IlapaukoBsiil 3G hexT», «Ocodo oxpaHseMbie TPUPOIHBIE TEPPUTOPUNY,
«Mojenu ynpaBisieMOro MUpay.

Oo6opynoBanue: Gororpaduu OXpaHsIeMbIX pacTeHUN U KUBOTHBIX KpacHoii kauru Poccuiickoit
®enepanun, KpacHoW KHUTH pervoHa.

IIVTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI



@I'OC COO ycranaBnuBaeT TpeOOBaHHUSA K pe3yJbTaTaM OCBOCHHS OOYYarOIIUMUCS
IPOrpaMM CpeAHEero o0mero oopa3oBaHus: INYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIE.

B cTpyKType JTUYHOCTHBIX pe3yJbTaTOB OCBOCHUS MPOrpaMMbl 0 OMOJIOTUH BBIIEICHbBI
CIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOyYaroIIMMHCA  POCCUHCKON  Ipa)<IaHCKON
UJCHTUYHOCTU — TOTOBHOCTHU K CaMOpPa3BUTHIO, CaMOCTOSITEIIBHOCTH "
CaMOOINIPEIENICHHUIO, Haluyue  MOmMusayuu X 00y4YEeHHIO Ouosoruy, yeneHanpasieHHoe
paszéumiie BHYTPEHHUX yO€XICHUH JTMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH U HCTOPUYECKUX
TpaAULUi pa3BUTUS OHOJIOTMYECKOrO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUAIOIUXCS
PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMM, IPUCYILIAMHU
CUCTEME OHOJIOrNYECKOTr0 o0pa3oBaHusl, Haluyue npasoco3HaHus IKOJIOIrHIECKON
KYJIBTYPBl, CHOCOOHOCIU CMABUMb 1IN U CTPOUTD KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOSHUSI TPOTrPAMMBI IO OMOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBHHM C TPAJAMIIMOHHBIMHA POCCHUMCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMHM, IPUHITHIMH B
o0IecTBe MpaBWJIAaMM W HOPMaMH IIOBEJICHUS M CIIOCOOCTBYIOT IpoOIieccaM CaMOITO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTUSI BHYTPEHHEW MO3UIMU JIMYHOCTH, ATPUOTU3MA U
YBOKECHUS K 3aKOHY U MPABOMOPSIAKY, YEJIOBEKY TpyJa W CTAapLIEMy MOKOJICHHUIO, B3aUMHOIO
YBOXKCHHS, OEPEe)KHOTO  OTHOIICHWS K  KyJbTypHOMY  HACJICIUI0O W TPAJUIHUIM
MHOTOHAIlMOHAJIBHOTO Hapoaa Pocculickoit deaepaiuu, Npupojie U OKpYyKarolieu cpee.

JIM4HOCTHBIE PE3yIbTAThl OCBOEHHS yueOHOTro npemMeTa « BHoIorHs» T0KHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIUXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHMEHTAlMi, TMO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHNI, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOINECTBa,
pacuIMpeHre *XU3HEHHOTO ONbITa M OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3alMd OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIHHOCTH, B TOM YUCIIE B YACTH:

1) rpaskaIaHCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh TPAXKIAAHCKON TMO3WIMK  OOYYAIOMIETocss KaK aKTUBHOIO |
OTBETCTBEHHOT'O WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHUC CBOMX KOHCTUTYIHMOHHBIX IIpaB U 06ﬂ3aHHOCTCI\/JI, YBA)XXCHUEC 3aKOHa U
MpaBoOIIOPA KA,

TOTOBHOCTb K COBMECTHOM TBOp‘-ICCKOfI ACATCIIBHOCTU TTPpU CO3AaHNN y‘-IC6HLIX IIPOCKTOB,
pEeIICHUN yqe6HBIX 1 IO3HAaBATCJIbHBIX 3a/ia4, BBIIIOJITHCHU U OMOJIOTMYECKUX OKCIICPUMCHTOB,

CIOCOOHOCTh  ONpPENENATh COOCTBEHHYIO TIO3MIMIO 110 OTHOIIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTBIBAaTh B CBOUX JCHCTBHUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU yOEKICHUSIMHU, KYyJIbTYPHBIMHU [IEHHOCTSMH U COLUATHHBIM
TTOJI0KCHUEM;



TOTOBHOCTh K COTPYOHHYECTBY B TIPOIECCE COBMECTHOIO BBIMOJIHEHUS YYEOHBIX,
[O3HABATEJIbHBIX W HCCIENOBATEIbCKUX 33/1a4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHHUIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON JIE€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKOW WACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Nepel PoauHON, ropAaocTu 3a CBOM Kpai, CBOKO

Ponuny, cBOi SI3bIK U KYJIBTYPY, MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

HCHHOCTHOC OTHOHICHHWEC K TIPUPOAHOMY HACJICIUIO W IMaMATHUKaM MIPHUPOIBI,
JOCTHXCHHUAM Poccuu B HaYyKe€, HCKYCCTBEC, CIIOPTC, TEXHOJOI'UAX, TPYIC,

CII0COOHOCTD OLICHMBATh BKJIAJ] pOCCHﬁCKHX y‘léHBIX B CTAHOBJICHUC M PAa3BUTHUC
6I/IOJIOFI/II/I, IMOHUMAHUS 3HAYCHUS OMOJIOTUHU B IIO3HAHUHU 3aKOHOB IIpUPOAbI, B )KU3HHU YCJIIOBCKA U

COBPEMCHHOTI'O O6H_[CCTBa;

ujeiHas yOexk IEHHOCTh, TOTOBHOCTH K CITY)KEHUIO 1 3anure OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:
OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;
c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSChH
Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3/IaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAJMUIIMSIMHU HAPOJIOB
Poccuu;

4) ICTETUYECCKOIO BOCIIUTAHUA

OCTECTUYCCKOC OTHOIICHUE K MHPY, BKIIIOYAasd 3CTCTUKY 6BITa, HAay4YHOTO U TCXHUYCCKOTO
TBOpYECTBA, CIiopTa, Tpyaa, O6H_ICCTBCHHBIX OTHOMGHHﬁ;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOS}IGf/iCTBHH JKHBOM npupoasl 1 eé OEHHOCTH,

TOTOBHOCTb K CaMOBBIPAXKCHHUIO B PAa3HbIX BHUAAX HCKYCCTBA, CTPEMIJICHUC IIPOSBJIATH
KadcCTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) pu3nueckoro  BocnUTAHUS, (OPMHPOBAHHMA  KYJbTYPbl  310POBbSI M
IMOLMOHAJIBLHOIO 0JIAaronoJay4us:

MOHMMAaHME U peanu3aiys 370pOBOro u 6e30macHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBWI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,



perynspHas (Qu3nyeckas AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOIO
OTHONICHUSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXHUYECKOMY 3I0POBBIO;

IIOHUMAaHWEC [CHHOCTU IIPaBUJI HWHIAUBUAYAJIBHOIO W KOJUJICKTUBHOI'O 0e301acHOTO
IMMOBEACHMS B CUTYyaAllUAX, YTPOKAOIINX 310POBbIO U JKU3HU J'IIOI[@fI;

OCO3HaHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIOTPEOJCHHs alKOroJs,
HapKOTHUKOB, KYpPEHHUs);

6) TPYA0BOro BOCIIUTAHMS:
TOTOBHOCTB K TPY/Y, OCO3HAHHE LIEHHOCTH MaCTEPCTBA, TPYA0IK00HE;

T'OTOBHOCTB K aKTHBHOM JCATCIIBHOCTH TEXHOJIOTHYSCKOU u COHH&J’IBHOﬁ
HaIpaBJICHHOCTH, CII0OCOOHOCTH HHULIUHUPOBATH, IJIAHUPOBATL U CAMOCTOSATCIBHO BBIIIOJIHATDH
TaKYIO ACATCIIbHOCTD,

MHTEpEC K pa3inyHbIM chepaM npodecCHOHANBHON JeATEIbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBII BBIOOp OyAyIIei npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOPAa30BaHUIO Ha MPOTSHKEHUM BCEH
JKU3HU;

7) 7K0JI0rH4YeCcKOro BOCIIMTAHMSA:

9KOJIOTHUYECKH 11eJIeco00pa3Hoe OTHOIIECHUE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHU;

MOBBILLIEHUE YPOBHS HKOJIOTMYECKON KYJIbTYphl: NPUOOpETEHHE ONbITa IJIAHWPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IOCIEACTBUMN JUIs OKPYXKAIOLIEH CPEMbL;

OCO3HAHHE TJI00ATBLHOIO XapaKTepa SKOJIOTHICCKUX HpO6J’I€M )41 nyTeﬁ HUX PCHICHUS;

CIIOCOOHOCTH MCIOJIB30BaTh MPHUOOPETaeMble MPU U3YyUYEHUH OMOJIOTMH 3HAHUS U YMEHUS
NPy pelieHnd MpoOsieM, CBSI3aHHBIX C PAalMOHAIBHBIM MPUPOIOINOIB30BaHUEM (COOIOACHUE
paBuJI IMOBCACHHA B IIPUPOAC, HAIIPABJICHHBIX Ha COXPAHCHUC PABHOBCCHA B OKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEIpUATUE ACUCTBUM, NMPUHOCALIUX BpPEI OKpPYXKArOLIEed IPUPOIAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEITPUHUMAEMbBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HAJIMYAE PA3ZBUTOTO SKOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTMYECKOM KYJBTYpBI, ONbITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAINpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM €SI TETLHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:
c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHSI HayKu © OOIIECTBEHHOW WPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;



COBEpIICHCTBOBAHNUE SA3bIKOBOM U YUTATENILCKOM KyJIbTYPBhI KaK Cpe/ICTBA B3aUMOJICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUPA,

MOHUMaHHE CreHU(PUKUA OMOJIOTHM KaK HayKd, OCO3HAHHs e poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHUS, CO31aHNUN LEIOCTHOTO MIPEACTABICHUS 00 OKpPYKaoLIeM
MHUpEe KaK O EIUHCTBE NPUPOABI, 4YelIOBEeKa U 0oOIecTBa, B TMO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTMHU JJIsl COBPEMEHHON LMBUIM3ALMU: OOecTIeYeHus
HOBOTO YPOBHSI Pa3BUTHSI MEIHMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHSI YeIOBEUECTBA, IIOMCKA IyTeH BbIX0Ja U3 IN100aIbHBIX
HKOJIOTHYECKUX MPpoOsIeM U obecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCIIO0JIb30BAHUIO MIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKNU3HU;

3aWHTEPECOBAHHOCTH B TIOJIYYEHUU OMOJIOTMYECKUX 3HAHUU B IIEISX TMOBBIIICHUS O0IIEH
KyJBTYpPBl, €CTECTBEHHO-HAy4YHOW TI'PAaMOTHOCTH, KaK COCTAaBHOH 4YacTH (YHKIMOHAJIHHOM
IPaMOTHOCTH O0ydJaronmxcs, popMupyemMont Ipu U3y4eHHH OHOJIOTHY;

IMOHMMAaHUE CYIIHOCTH METOJIOB ITO3HAHUS, HUCIOJb3YyEMbIX B E€CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJMy4YyaeMble 3HAHUS IS aHajdu3a U OOBSICHEHHs SBIICHUUN
OKPY’)KAIOIIEr0 MHUpa M MPOUCXOIIUX B HEM HM3MEHEHMM, YMEHHE Jeiarh OOOCHOBAHHBIC
3aKJIIOUYEHUs] HAa OCHOBE HAy4YHbIX (DAKTOB M MMEIOIIMXCS [AHHBIX C LENbI0 TMOJTYYEHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHOJIOTHYECKHE 3HAHMS AJI pelICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUsAX;

OCO3HAaHUEC II€HHOCTHU HaquOﬁ ACATCIIBHOCTU, TOTOBHOCTH OCYHICCTBJIATHL IMMPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIOCOOHOCTh K HENpPEpPhIBHOMY OOpPa30BaHUIO M €CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWHA 10 OHWOJOTMHM B COOTBETCTBHHM C >KM3HEHHBIMHU
NOTPeOHOCTAMM.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yibTaTbl OCBOCHUsI yueOHOro mpenMera «buonorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(rKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, TpOIecC, CHCTeMa, HAayuHBId (DaKkT, MPUHIUI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHUE, HAOIIOJEeHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpyrHe); yHUBEpcajbHbIE
yueOHble JieiicTBUs (MO3HaBaTeNlbHbIe, KOMMYHUKATUBHBIE, PETYJISATUBHBIE), 00eCIeunBaloye
¢dbopMupoBaHre (PyHKIMOHAIBHON I'PaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMH OOYyYaroluXCs;
CHOCOOHOCTh o0yyaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUIIIIMHAPHBIE,



MHUPOBO33PEHUYECKHE 3HAHMsS W YHUBEpCaJbHble yuyeOHble ACHCTBUS B IO3HABATEIbHOH M
COLIMAJIbHOU IIPAKTHKE.

B pesynbraTte u3ydeHuss OMOJOrMM HAa YpPOBHE cpenHero oomiero oOpa3oBaHusl y
oOyuaromierocsi OyayT copmupoBaHbl MO3HABATEIbHBIE YHHUBEpCAJIbHbIE yueOHbBIE JIEHCTBUS,
KOMMYHHUKATHBHbIC YHHUBEpPCAJIbHBIC Yy4eOHbIE JEHCTBUSA, pPETYJISTHBHBIC YHUBEpPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIbHOCTD.

MeTtanpeameTHble pe3ysbTaThl OCBOCHHUS MPOTpaMMbl CPETHEro 00Iero odpa3oBaHUS
JIOJKHBI OTpaXaTh:

ORyaieHne YHUBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a30BblIe JOrMYeCKHUe TeHCTBUS:

CaMOCTOSITENTLHO (DOPMYIHPOBaTh M aKTyalIM3HpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh IIPU OCBOECHUU 3HAHUI MNPUEMBI JIOTMUYECKOIO MbIIUIEHUS (aHanu3a,
CHUHTE3a, CpaBHEHHMs, KiIacCU(PHUKAIMM, OOOOIEHHs), PacCKpbIBaThb CMBICT OHOJIOIMYECKHX
HNOHITUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABINBATh CBA3H C APYTUMHU MOHITUIMHU);

OIPCACIATL LCIW ACATCIBHOCTH, 3ajaBas IMapaMCTPbl MU KPUTCPUHU HX OOCTHIKCHUA,
COOTHOCHUTD PEC3YJIbTATBI ACATCIIbBHOCTH C ITIOCTABJICHHBIMU LCJISIMU,

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBSICHEHMSI (PAaKTOB U SBJIEHUH KUBOU
IIPUPOJIBI;

CTPOUTL JIOTUYCCKUEC PACCYKIACHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, IIO aHaJ'IOI‘I/II/I),
BbIABJIATE 3aKOHOMCPHOCTU W MPOTHBOPECUYHNA B paCCMaTpuUBACMbIX ABJICHUAX, q)OpMYJ'[I/IpOBaTB
BBIBOJbBI U 3aKJIFOYCHU A,

MIPUMEHATh CXEMHO-MOJIENIbHBIE CPEICTBA /IS MPEJACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIIIEHUN B M3Y4Yae€MbIX OMOJOTHYECKHX OOBEKTaxX, a TaK)Ke MPOTHBOPEUMM PA3HOTO POJa,

BBISIBJICHHBIX B Pa3JIMYHbIX I/IH(l)OpMaI_II/IOHHLIX HCTOYHHUKAX;

pa3pabatbIBaTh IJIaH PEIICHUs TPOOIEMBI C yUETOM aHaIM3a UMEIOIINUXCSl MaTepUaAJIbHbIX
Y HEMaTepHAJIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PE3YJIbTATOB IICJISAM,
OLCHUBATb PUCKHN HOCJ'IG,ZICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBAaTh W BBINOJHATH pPabOTy B YCIOBHUSX pEalbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIIIJICHUEC ITPU PCILICHUHN )KU3HCHHBIX HpO6J’I€M.



2) 6a30BbI€ HCCJIEI0BATEIbCKHE NelCTBHS:

BJIa/IETh HAaBbIKAMU Yy4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOW AESITebHOCTH, HABbIKAMU
paspenieHus: nmpoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOWCKY METOIOB
pelleHus MPaKTUUECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS;

UCIIOB30BAaTh DPA3IUYHbIC BUIBl ACATEIBHOCTH IO IIOJYYEHHUIO HOBOIO 3HAHMSA, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CUTYaIMsIX, B TOM YHUCIE TpPU
CO3JIaHUM YYEOHBIX U COLIMATIBHBIX IIPOEKTOB;

(bOpMI/IpOBaTB HaquLIﬁ THII MBIIIIJICHUSA, BJIAJACTDb HaquOI;'I TepMHHOHOFHCﬁ, KJIIIOYCBbBIMHA
IOHATHUAMU U METOJaMMU,

CTaBUTh U (I)OpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4u B O6paSOBaT€J'II)HOI71 JACATCIBHOCTH H
JKU3HCHHBIX CUTYallUAX;

BbIABJIITE HNPUYMHHO-CICACTBCHHBIC CBA3M W AKTyaJIU3UPOBATL 3a4da4dy, BbIABUI'ATb
TUIIOTC3Y eé peLICHUA, HAXOAUTDb apryMCHTLI U1 JOKA3aTCIILCTBA CBOUX YTBep)KHeHHﬁ, 3aJaBaTb

IapamMeTphbl U KpUTEPUH PEILECHNUS;

AHAJIM3UPOBATL IIOJYYCHHBIC B XOAC PCHICHUA 3aJladud pPE3yJIbTaTbl, KPUTHYCCKH
OLCHUBATDb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATHL U3BMCHCHHEC B HOBBIX YCJIOBUAX;

AaBaTb OLCHKY HOBBIM CUTyallUAM, OLICHHUBATb HpI/IO6p€TéHHBII71 OIIBIT,

OCYIIECTBIISITH IIeJICHANPABICHHBIA MOUCK MEPEHOCa CPEJCTB M CIIOCOOOB JIEHCTBHS B
po(hecCuOHANBHYIO CPeay;

yMETh TIEPEHOCUTHh 3HAHUs B TIO3HABATEIBHYI0O U  TMPAKTHYECKYI0  OOJIacTh
JKU3HEACSITEIbHOCTH;

YMCTb UHTCTPUPOBATDH 3HAHUS U3 PA3HBIX NPCAMCETHBIX O6J'I&CTCI>1;

BbBIJIBUT'aTb HOBBLIC HJICH, TPpCjiaraTb OPUTHHAJIIBHBIC MOAXOJAblI W PCHICHUSA, CTAaBHUTb
HpO6J’I€MI>I " 3a71a4u, JOITYyCKAroIHEC aJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ nnpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(OpManuu (Tekcre yuyeOHOro mocoows,
HAYYHO-TIONYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPaBOYHHMKAX, KOMITbIOTEPHBIX
0azax maHHbIX, B VHTepHere), aHAIW3UPOBaTh HHGOPMALMIO DPA3IUYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTS;

(dhopmynupoBaTh 3ampoChl M MPUMEHATH PAa3JIMYHBIE METOJbI MPU TIOUCKE W OTOOpE
Ounonornveckoit nHGOpMAIUU, HEOOXOIUMOM JIJIS BHITTOJIHEHHUS yUeOHBIX 3a/1a4;

HpI/IO6pCTaTB OIIBIT HCIOJb30BaHHUA I/IH(I)OpMa]_[I/IOHHO-KOMMYHI/IKaTI/IBHLIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATH KYJIBTYPY aKTHBHOT'O MCITIOJIB30BAHUSA PA3JIMYHBIX ITOUCKOBBIX CUCTEM;



CaMOCTOSATENIbHO BBIOMPATh ONTHMAIBHYIO (OpMY TMPEACTABICHUS OHOJIOTHYECKOM
uH(popMaluu (cxembl, TpaduKH, JHArpaMMbl, TAOIHIIBI, PUCYHKH H IPYTOe);

WCIIOJIb30BaTh HAYYHBIA S3bIK B KAueCTBE CPEIACTBA MpPU pPaboTe ¢ OMOIOTHYECKON
uHpOpMaILUEH: TPUMEHITh XUMHUYECKUE, (PU3MUECKUE M MaTEeMAaTUYCCKHE 3HAKH M CHMBOJIBL,
dbopmyinbl, abOpeBuaTypy, HOMEHKJIATYPY, WCIIONB30BaTh H IMPEOOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH;

BJIQJICTh HAaBBIKAMU pPACIO3HABAaHHMS M 3allUThl HH(POpPMAIMK, HHPOPMAIIMOHHOM
0€30IaCHOCTH JIUYHOCTH.

OBj1ajieHHe YHHBEPCATbHBIMH KOMMYHHKATHBHBIMH [€fiCTBUSIMHU:
1) ooenne:

OCYIIECTBIISITH KOMMYHHUKAIIMU BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh B JIUAJIOTE
WIM JUCKYCCUU IO CYILECTBY 00CYy»kJ1aeMoil TeMbl (YMEHHE 3aJjaBaTh BOIIPOCHI, BBHICKA3bIBAThH
CY)XJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUsI NpeajgaraeMou 3aJayd, y4HUThIBaTb MHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HEBepOaJbHbIE CpEACTBA OOIIEHUS, NOHMMATh 3HAYEHUE COLUAJIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(PIUKTHBIX CUTYallUid, YMETh CMTr4aTh KOH(GIUKTHI U
BECTH IEPErOBOPHI;

BIIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIICHHUS M B3aMMOJICUCTBHS, TIOHUMATh HAMEPEHUSI
JIPYTHUX JIOAEH, MPOSBIATh YBAKUTEILHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (hopme
(bopMyITUPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PCHHS C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CpPE/ICTB.

2) cOBMeCTHAs AeATeIbHOCTh:

MMOHUMATh U UCNOJIb30BaTh NMPEUMYILIECTBA KOMAaHIHOW U UHJIUBUIYaJbHONU pabOTHI MpU
peleHny OMOIOTHYEeCKOi MpobiieMbl, 00OCHOBBIBaTh HEOOXOAUMOCTh PUMEHEHUS TPYTIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH YUeOHOM 3a/1auH;

BbIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JNEUCTBUN C YYETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KIOr'0 YJI€HA KOJUIEKTUBA;

[IPUHUMATh LIE€JIM COBMECTHOM JEATEIBbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JIEHMCTBHS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEUCTBUN, PACTIPENENISATh POJIA C YYETOM MHEHUN
Y4aCTHUKOB, OOCYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHMBATh Kau€CTBO CBOErO BKJIAJIa U KaXKIOI0 Y4aCTHUKA KOMaH/Ibl B OOIIUN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;



IpeayiaraTb HOBBIE IIPOEKTHI, OLEHUBATh MJEU C MO3ULIHMHA HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL IMO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHWC B Pa3JIMYHBIX CHTyalUsIX,
MMPOABJIATH TBOPUYCCTBO U B006pa}K€HI/Ie, OBITh MHHUIMATHBHBIM.

OBj1ajieHHe YHUBEPCATbLHBIMH PEryJIsATHBHBIMH JeiCTBHSIMH:
1) camoopranu3anus:

HCIIOIB30BaTh OHOJIOTMYECKHE 3HAHUS JJIA  BBIABJIICHUSA np06neM N HUX PCIICHHSA B
KHN3HCHHBIX U y‘-ICGHI:IX CUTyalluiX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TIOCTYIKAaX IO OTHOIICHUIO K >KMBOM TMPHUPOJE, CBOEMY 3/I0POBBIO U 370POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIbHYIO JESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3adadyd B O00pa30BaTCIIBHON JEATEIBHOCTH U

JKU3HCHHBIX CUTYalUAX;

CaMOCTOSITEJIHO COCTABJISATh IUIAH PELEHHsI TPOOJIeMbl ¢ YU4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUM;

J1aBaTh OLIEHKY HOBBIM CUTYaLlMsM;

paciMpsATh paMK1 y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEILIECHHE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO IIUPOKON 3PYIUIINU B pa3HbIX 00JIaCTsIX
3HAHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JAaBaTb OLICHKY HOBBLIM CHUTyallMsIM, BHOCHTb KOPPECKTUBEI B ACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PCIYJILTATOB LCIIAM;

BJIaACTh HaBbIKAMH IM03HABaTEIbHOMI pC(I)J'IeKCI/II/I KaK OCO3HaHHA COBCPUIACMbBIX I[CI\/'ICTBI/II\;I
N MBICIIUTCIIbHBIX IMMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHfI, HCIIOJIB30BaTh HpI/IéMBI pe(bneKcym
JJId OLICHKU CUTYyalluu, BBI60pa BCPHOI'O PCHICHU,

YMETH OUCHUBATH PUCKHU K CBOCBPEMCHHO IMPUHUMATDL PCHICHUSA 110 UX CHUKCHUIO,

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€E PE3yIbTAaTOB ACSITEIBHOCTH;



3) npuHsATHE CeOsl H APYTHX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€E PE3YJIbTaTOB ACATEIbHOCTH;
IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIHH APYTrOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3yabTaThl OCBOSHHS COAEpKaHMs ydeOHoro mpeamera «buomorus» Ha
yriryOnéHHOM ypOBHE OPHEHTHPOBAHbI Ha obecrieueHue npoHUIBHOTO
o0yueHus oOyyvaromuxcs ononorud. OHU BKJIIOYAIOT: crielMpHUUecKue JUisi OMOIOrMM Hay4yHbIe
3HAHMS, YMEHHS U CIIOCOOBI ICHCTBU IO OCBOCHUIO, HHTEPIPETALNH U TPE0OPa30BAHUIO 3HAHUH,
BUJIBI ICATEIIEHOCTH TI0 TIOJYYSHHUIO HOBBIX 3HAHMHN M X MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX, a
TaKKe B PEasIbHBIX JKU3HEHHBIX cUTyauusx. [IpeaMeTHbIe pe3yapTaTsl MPecTaBIeHbI MO To1aM
U3yYCHHUSL.

Hpe,[[MeTHLIe PE3yJIbTaThl OCBOCHUA yqe6Hor0 npeameTa «buomorus» B 10
Kiacce NOJIKHBI OTpaXXaThb:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GhOopMHUPOBAHUH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, B TTO3HAHUU 3aKOHOB MPUPOJIBI U PEIICHUHU
po0JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHMS, O BKJIA/I€ POCCHUICKUX U 3apYOS)KHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BIJIQJICHUE CHUCTEMON OMOJIOTMUECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OPraHW3M, MeTaboJM3M, TOMEOCTas,
CaMOPETYJISIHS, CAMOBOCTIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BHUTHE),
Oomonoruueckne Teopuu (kinerounas Teopus T.I1lIBanma, M. llneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o nenrpax
MHOT000pa3usl ¥ MPOUCXOKACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJICHUS, PACIIEIUIEHUS, YACTOThI TAMET, HE3aBUCUMOr0 HaclienoBanus I'. Menaens,
TOMOJIOTUYECKUX PSIOB B HaciencTBeHHOW wu3MmeHunBoctu H. V. BaBunoBa), NpUHIUIIBI
(KOMILJIEMEHTApHOCTH);

BJIaJIEHHE OCHOBHBIMM METOJIaMH HayYHOTO MO3HAHUS, UCTIOIb3YEMBbIX B OMOIOIMYECKHX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0IEHIE, SKCIIEPUMEHT);



YMEHHE BBIIENATh CYIIECTBCHHBIC MPU3HAKH: BUPYCOB, KJICTOK MPOKAPUOT H IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcCie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CHCTEM OPTaHOB PACTEHHM, )KUBOTHBIX, YEIIOBEKA,
IPOIIECCOB KHU3HEIEATEIbHOCTH, IPOTEKAIONINX B OPraHU3MaX PACTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BeIecTB (MeTadoIM3M), IPEBPAILCHUS SHEPTHH, OPOIKEHUS,
aBTOTPO(HOTO U reTepoTPOHOr0 TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, MEH03a,
raMeToreHesa, IMOpHUOTeHe3a, MOCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKCHHH,
MHAMBUAYAIIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'ETEpO3HUCa,
UCKYCCTBEHHOTO 0TOODA;

YMEHHE yCTaHaBIMBATh B3aHMMOCBS3H MEKIY OPraHOMJIAMH KJIETKH M HUX (DYyHKIUAMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUUSAMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHui, >KMBOTHBIX M YEJIOBEKa W UX (YHKIUSAMH, MEXKAYy CHCTEMaMH OpPraHOB M HX
(GYHKIMAMHU, MEXKIy dTanaMd OOMEHa BEIIECTB, HTAallaMU KJIETOYHOTO IMKJIA M KHU3HEHHBIX
[IUKJIOB OPTraHM3MOB, OJTalaMHd SMOPHOHAJIBHOTO PpA3BUTHSA, TCHOTUIOM W (EHOTHUIIOM,
deHoTunom u hakropamu cpesl OOUTAHUS;

YMCHUC BBIABJIATH OTIIMYWUTCIIBHBIC IMPU3HAKU JKUBBIX CHUCTCM, B TOM YMCJIC paCTeHHﬁ,
JKHNBOTHBIX W YCJIOBCKA,

YMCEHHUC UCIIOJIB30BATh COOTBCTCTBYIOIIUE apPIr'yMCHTEIL, 6I/IOJIOFI/I‘~ICCKyIO TCPMUHOJIOTUIO U
CUMBOJIMKY IJIS 1O0KAa3aTCJIbCTBA POACTBA OPIaHU3MOB PA3HbIX CUCTCMATUYCCKUX I'PYIIIL;

YMCHHC pPCHIATH OMOJIOrHYECKHUE 3aJlauy, BbIABJIATL HNPUYMHHO-CICACTBCHHBLIC CBA3U
MCKAY UcCCiicny EMbIMU OMOJIOTNYECKUMU npoucccamMu U sIBJICHUAMU, A€JIaTb BBIBOJbI U ITPOTrHO3bI
Ha OCHOBAHHH ITOJIYUCHHBIX PC3YJIbTATOB;

YMEHHUE BBINOIHATE Ja0OpaTOpHbIE U MPAKTUYECKHE pabOThl, COOMI0IATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPSITh HX OSKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
dbopmynupys 11e71b UCCIEA0BaHMS, aHAIM3UPOBATH MOJYUYECHHBIE PE3YJIHTATHI U JIeNIaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B yUe€OHO-HCCIIEOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEACTABIATH
MOJTy4YE€HHBIE PE3yJIbTAaThl HA YUEHUUECKUX KOH(PEPEHLUAX;

YMCHUEC OLCHUBATH OI3TUYCCKUC ACICKTbl COBPEMCHHBIX I/ICCJIGI[OBEIHI/II\/JI B oOyactu
Ouonorun u MCIUIINHBI (KJ'IOHPIpOBaHI/IC, HCKYCCTBCHHOC OIINIOAOTBOPCHUC, HAIIPABJICHHOC
HN3MCHCHHUEC 'CHOMA U CO3AaHUC TPAHCT'CHHBIX OpI‘aHI/ISMOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyyiei mpodeccuoHanbHOM 1eATeIbHOCTH
B o0Osiactu OHOJIOTHMH, MEIUIMHBI, OMOTEXHOJOTMH, BETEPUHAPHH, CEIbCKOro XO35HCTBA,
NUIIEBOM TMPOMBIIUIEHHOCTH, YITyOJIATh TO3HABATENIbHBIM WHTEpPEC, HANpPaBICHHbIM Ha
OCO3HaHHBII BBIOOP COOTBETCTBYIOLIEH mpodeccun W MPOJOIDKEHHE OMOJIOTHYECKOTo
00pa30BaHUs B OpPraHU3aLUAX CPETHEr0 MPO(ECCHOHATFHOIO U BBICILIET0 00pa30BaHMUS.

Hpe,Z[MeTHLIC PE3yJIbTaThl OCBOCHUA yqe6Hor0 npeamera «buomorus» B 11
Kiacce NOJIKHBI OTpaXKaThb:



c(OpPMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYyK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJIBI U PEHICHUM YKOJIOTHYECKUX MPOOJIEM YeOBEUECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
paIoHaIBHOTO PUPOIONIOTH30BAHMS, U B (HOPMUPOBAHUY IICHHOCTHOT'O OTHOIICHHUS K TIPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJIc POCCHUHCKHUX M 3apyOCIKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHTHE
OuoJioruu;

YMEHHE BIIAJICTh CUCTEMOW OMOJIOTUYECKUX 3HAHWM, KOTOpas BKIIOYACT ONPEICICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJAralmlux OWOJIOrMYeCKUX TEPMUHOB W MOHATHH (BUA,
sKocucTema, Ouocdepa), Oumonormdeckue Teopuu (dBomonnoHHas Teopusi Y. JlapBuna,
CUHTEeTHUecKass Teopusi 3Boitouuun), ydenus (A. H. CeepuoBa — 0 HyTAX M HampaBICHUSIX
spomonnu, B.W. Bepuaackoro — o 6uocdepe), 3akoHbI (reHETHUECKOTO paBHOBecHst JIk. Xapau
u B. BaitnOepra, 3apoapimieBoro cxoictsa K. M. bapa), npaBuna (Munumyma FO. JIubuxa,
HKOJIOTHYECKOH MUpaMUIbI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbGepra);

YMEHHUE BJIAJETh OCHOBHBIMM METOAAMH HAYYHOI'O II03HAHUS, MCIOJIb3YEMBIMH B
OMOJIOTUYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCAHHE, H3MEpEeHHE,
HaOJI0ZICHUE, SKCIIEPUMEHT), CIOCOOaMU BBHISIBJICHUS W OLICHKH AHTPONOTEHHBIX M3MEHEHUW B
IIPUPOJE;

YMEHHUE BBIJICTATh CYIICCTBEHHBIC IPU3HAKU: BHUJIOB, OHMOTEOIIEHO30B, SKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOUIETO, ABMXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro O0TOopa,
AJUIONATPUYECKOTO U CUMIIATPUUYECKOTO BUA000pAa30BaHUs, BIMSHUS JIBIKYIIUX CHUJI SBOJIOIUN
Ha TeHO(OH] MOMYJSAIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpele OOMTaHus, YepelOBaHUs
HaIpaBJICHUHN HBOJIIOIIMHU, KPYTOBOPOTA BEUIECTB U MOTOKA YIHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXK]y IMPOIECCAMU DBOJIIOIUH, JBIKYIIUMHU
CUJIaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3INYHBIX SKOCHUCTEM M MPHUCTOCOOIECHUSMU K HUM
OpTaHU3MOB;

YMCEHUCEC BBIABJIATH OTIIMYUTCIIBHBIC TPU3HAKU JKUBBIX CUCTCM, HpI/ICHOCO6J'ICHHOCTI> BHI0B
K Cpeac O6I/ITaHI/I$I, A0MOTUYECKUX M OHMOTHYCCKMX KOMIIOHEHTOB 9KOCHCTEM, B3aHMMOCBSI3€ei
OpraHnu3MoOB B COO6HI€CTB&X, AHTPOIIOTCHHBIX HM3MEHEHHI B SKOCHCTEMaX CBOECH MECTHOCTH,

YMCHUEC UCITIOJIB30BATh COOTBETCTBYIOIIUC APTYMCHTHI, 6I/IOJ'IOFI/ILICCKYIO TEPMUHOJIOTHUIO U
CUMBOJIMKY JUJIsI A0Ka3aTCJIbCTBa POJACTBA OPraHMU3MOB PpPa3HBIX CUCTEMATHYCCKUX TPYIIII,
B3aUMOCBA3U OPTaHHU3MOB U CPCIbL O6I/ITaHI/I$I, CANHCTBA YCJIOBCUCCKUX pPacC, HCO6XOI[I/IMOCTI/I
COXpPaHCHUA MHOFOO6paBI/I${ BUJIOB W 3KOCHUCTCM KaK YCJIIOBUA COCYHICCTBOBAHUA HNPUPOALI U
YCJI0OBCUYCCTBA,

YMCHHC pCIIaThb OMOJIOTUYCCKUE 3ala4yy, BbIABJIATL HNPUYUHHO-CICACTBCHHBIC CBSA3U
MCXKAY UCCIEny EMbIMU OMOJIOTMYECKUMU nmpoucccamMu 1 ABJICHUAMUA, 1€J1aTb BBIBOJbI U IIPOTHO3bI
Ha OCHOBAHUH ITOJIYUCHHBIX PC3YJILTATOB;

YMEHHE BBINOJHATH JAOOPATOpHBIE U MpaKTUYeCKue paboThl, COOI0IATh MpaBuia MpH
paboTe ¢ yueOHbBIM U J1a00opaTOpHBIM 000pYI0OBAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPATh HMX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyupys 1e7b UCCIEA0BaHMS, aHATM3UPOBATh MOJYUYCHHBIE PE3YJIHTATHI U JIENIaTh BHIBOIBI,



YMCHHUC y4aCTBOBATb B yqe6HO'I/ICCJ'I€)10BaTCJ'IBCKOI7I pa60Te 1o 6I/IOJTOFI/II/I, OKOJIOTHHN H
MCIUMIINHC, HpOBOI[PIMOfI Ha 0ase IIKOJIbHBIX HAayYHBbIX O6H.I€CTB, n Hy6JII/ILIHO MNpEaACTaBJIATb
IMOJIYYCHHBIC PE3YyJIbTAThl HA YUCHUYCCKHUX KOH(i)epeHI_II/ISIX;

YMEHHUE OILICHUBATh THUIOTE3bl W TEOPHH O TPOMCXOXJICHUHM JKU3HHU, YEIOBEKa U
YeIIOBEUYECKUX pac, O MPUYMHAX, MOCIEICTBUAX U CHOCO0axX MPEIOTBPAIICHUS TIIOOATBHBIX
W3MEHEHUH B buocdepe;

YMEHHE OCYILECTBIISATh OCO3HAHHBIN BHIOOP Oyayiell mpodeccnoHanbHON AeSITeTbHOCTH
B o0macth OWONOTHH, DSKOJOTWH, MPHUPOJONOIL30BAHUS, MEIUIUHBI, OWOTEXHOJIOTHUH,
MICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO3AWUCTBA, MUILIEBON MPOMBIIUIEHHOCTH, YIIyOJiTh
MO03HABATEIIBHBIN HHTEPEC, HAIIPABJICHHBIN HAa OCO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH Mpodeccun
U MPOJIOJDKEHUE OMOJIOTHYECKOr0 00pa30BaHMs B OPraHU3AIMSIX CPEIHEro mpodeccnoHalIbHOTO
Y BBICIIETO 00pa30BaHuUs.
TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HammenoBanwue pa3zienoB u KomuuectBo yacos DNeKTpOHHBIE
/1 TCM NIPOTPpaMMEL Bcero Konrponbhbie [paktuueckne  (HdpoBbIe)
paboTHI paGorsr ~ 00pasoBaTEIbHbBIC
pecypcsl
1 buosorus xak Hayka 1 Ennnas xomnexius
oOP
2 JKuBble CUCTEMBI U UX 2 Ennnas kosexuust
U3yyeHue op
3 buomorus kieTku 2 0.5 Enunas Komtekuust
1IOP
4 Xumudeckasi opraHu3anus 10 1 Enunas Kosekuus
KJIETKA HoP
5 Crpoenue u GpyHKIHU KIeTKH 8 2 Ennnas xomnexuust
HOP
6 OOMeH BemecTB u 9 1 EnuHas Koueknus
NpeBpalleHNe SHEPTUH B Lop
KIIETKE
7 HacnencrBennas 9 0.5 EnuHas KoJutekuus
UHpOPMAIHS ¥ peaTn3anus nor
€€ B KIICTKE
8 JKusHeHHBI UK KIETKH 6 1 EuHas KoIeKIus
LIOP
9 Crpoenue u QpyHKIMU 17 1.5 EnnHas Koyuekuust
OpraHu3MOB 1(0)
10 Pa3MHOXEHHE U pa3BUTHE 8 15 Enunast kommexuus
OpPraHHU3MOB 18(0) 2
11 T'eneruka — Hayka o 2 0.5 Enunast Kostekuus
HACJIEACTBEHHOCTH U LoP
M3MEHYHMBOCTH OPTaHU3MOB
12 3axkoHoMepHOCTH 10 1 EqmHas KoyuteKuust
HAaCJIEACTBEHHOCTH HoP
13 3akoHOMEpHOCTH 6 1 Enuuas Kosuiekuus
M3MEHYMBOCTH LoP
14 T'eHerHka yemoBeKa 3 0.5 Enunas xonnexuus

LHOP



Ne  HammeHnoBaHue pa3fernoB U KomanuectBo yacoB
/I TEM IIPOrPaMMBI Bceero Kontponsnsie IIpakTuueckue
paboThI paboThl
15 Ceneknus opraHU3MOB 4 1
16 BuotexHoorus u 4
CUHTETHYECKasi OMOJIOTHS
17 PesepBHOE BpeMs 1
OBHLIEE KOJIMYECTBO 102 0 13
YACOB I10 [TIPOT'PAMME
11 KJIACC
No  HammeHoBaHMe pa3ieioB U KoanuectBo yacoB
n/n TEM HPOTPaMMBI Bcero Kontpoabnsbie [IpakTudeckue
paboThI paboThI
1 3apoxnenue u pa3Butue 4
SBOJIIOIUOHHBIX
MPEJICTaBICHUI B OMOJIOTHI
2  Muxkpo3Boironus u eé 14 2
Pe3yIbTaThI
3 MakposBosronus u eé 6
pe3yIbTaThI
4 TIpoucxoxieHue u 15 15
pa3BUTHE )KM3HU Ha 3emiie
5 IIpoucxoxaeHue yenoBeka 10 1
— aHTPOTIOTCHE3
6  Dxomorus — Hayka o 3 0.5
B3aUMOOTHOIIEHHUSX
OpPTaHU3MOB H
HAJOPTaHU3MEHHBIX CUCTEM
C OKpY’KaroIei cpenoi
7 Opranusmsbl U cpea 9 15
oOuTaHus
8  Dkoiorus BUIIOB U 9 0.5
TOTTY IS
9  Dkojorus cooOIIecTB. 12 0.5
DKOJIOTHYECKUE CUCTEMBI
10 buocdepa — rmodanbHas 6
9KOCHCTEMA
11 YenoBek u OKpyKaromias 6
cpena
12 PesepBHOE Bpems 8
OBIIEE KOJINMYECTBO 102 0 7.5

YACOB I10 ITPOTPAMME

ONEKTPOHHBIE
(mmudpoBsie)

o0Opa3oBaTenbHbIC

pecypchl
E,HI/IHaH KOJIJICKIIUA
HOP

Ennnas xomiexius
1IOoP

DIIEKTPOHHBIE
(umdposrie)

06p830BaTeJ'IBHLIe

pecypchl
Ennnas koyrekust
ooP

Enunas koyrekust
ooP

Enunas xonnexkmus
HOP

Enunas koyrekust
ooP

Ennnas xomiexius
HOP

Ennnas kojurekust
LHOP

Enunas kojurekust
LHOP

Ennnas xosmiexius
HOP

Ennnas kojurekust
LHOP

Ennnas xosmrexims
HOP

Enunas xonnexnus
11(0)

Ennnas xomiexius
HOP
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