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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeObnomy mpeamery "buomorums" (mamee - Oumoyiorusi) Ha YpPOBHE CpPEIHErO OOIIETro
oOpasoBanus paszpadborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuH B
Poccuiickoit ®denepannny, ®PI'OC COO, Konmenmuu mnpenogaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX IIOJIOXKEHUH (enepanbHoil paboueit mporpaMMbl BOCTIUTAHHMS.

VYuebnsiii npeamer «buonorus» yrayonéaHoro ypoBHs u3ydeHus (10—11 kmaccel) sBISETCS OJHHM W3
KOMITOHEHTOB TpeaMeTHOl obmactu «EcrecTBeHHO-Hay4HbIe TpeaMerbl». CormacHo mnosoxeHusm DI OC
COO mnpodunpHble y4yeOHBIE MPEAMETHI, H3ydaeMble Ha YrIyONEHHOM YypOBHE, SIBISIOTCS CIOCOOOM
muddepeHnranu  o0ydeHUss Ha YPOBHE CpeIHero oOmero oOpa3oBaHHWS W TPHU3BAHBI 00ECIICYUTH
MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEeIHUM MPOPECCHOHATHHBIM M BBICIIHM
oOpazoBanreM. B TO ke BpeMs KaXIblii M3 ITHX Y4EOHBIX MPEIMETOB JOJDKCH OBITh OPHEHTUPOBAH HA
MPUOPUTETHOE pElIeHHe O0pa30BaTEeNbHBIX, BOCIUTATENBHBIX W PAa3BUBAIOIIMX 33/a4, CBSI3aHHBIX C
npodopueHTanueil 00y4armuxcs U CTUMYIUPOBAaHUEM MHTEpeca K KOHKPETHOW 00JacTh HAy4YHOTO 3HaHWS,
CBSI3aHHOTO C OMOJIOTHEN, MEIULIUHOM, SKOJIOTHEH, ICUXOJIOTHEH, CHOPTOM HJIH BOSHHBIM JIEJIOM.

[Tporpamma no yue6HOMY mipeamery "buomnorus" maér nmpeacTaBlieHHE O IENU U 33JadaxX U3ydeHHs yueOHOTo
npeamera «buonorus» Ha yriyOJIEHHOM YpPOBHE, OINpENeNseT 00s3aTelbHOE (MHBApHAHTHOE) MPEIMETHOC
COJZIep)KaHUE, €ro CTPYKTYPUPOBAaHUE MO pasjeliaM W TeMaM, paclpeleieHue IO KiaccaM, PEKOMEHIyeT
MOCJICIOBATEIPHOCTh M3yUeHHs] Y4eOHOro Marepuajia ¢ y4€TOM MEKIPEIMETHBIX M BHYTPHIIPEIMETHBIX
CBSI3€H, JJOTUKU Y4eOHOro Mpolecca, BO3PACTHBIX 0COOEHHOCTEH oOyuarouuxcsa. B nporpamme no Ouonoruu
peann30BaH MPHUHIUI MPEEMCTBEHHOCTH C U3yYe€HHEeM OMOJIOTUM Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs,
Onmaronmapst 4yeMy NpPOCMAaTPHUBACTCS HAINPABICHHOCTh Ha TOCJIEIYIONIee pa3BUTHE OMOJOTMYECKUX 3HAHWM,
OPHUCHTHPOBAHHBLIX Ha q)OpMHpOBaHI/Ie CCTCCTBCHHO-HAYYHOI'O MHPOBO33PCHUA, DKOJIOTMYCCKOro MBIIIJICHUS,
NpPEJCTaBICHUH O 3]I0pOBOM 00pa3e JKHW3HM, Ha BOCIUTaHME OEpPEeKHOTO0 OTHOIIEHHS K OKpyKarolen
OpUpOJHON cpexe. B mporpamme mo OMOJOrMM TakKe IMOKa3aHbl BO3MOYKHOCTH Y4eOHOro IpeaMeTa
«buonorus» B peanuzanun tpedoanuit ®I'OC COO k miuaHUpyeMbIM JMYHOCTHBIM, METalpeAMETHBIM U
IpEeIMETHBIM pe3ynbTaTaM oOyueHHss W B (OPMHUPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHON
JeSTeIbHOCTH OOYYarOIIMUXCsl 0 OCBOCHUIO COJEpXkKAaHUS OMOJIOIMYecKoro o0pa3oBaHMs Ha YPOBHE CPEIHETO
oO1ero oopa3oBaHusl.

VYueOublii mpeamer «buonorus» Ha ypoBHE CpeAHEro oO0IIero oOpa3oBaHUs 3aBeplIacT OHUOIOTHYECKOE
oOpa3oBaHHe B IIIKOJIC WU OPHEHTHUPOBAH HAa paCHIUpPEHUE W YIIyOJeHHE 3HAHMK OOYydJaroImUXCS O >KHUBOM
MIPUPOJIE, OCHOBAX MOJIEKYJISIPHOM W KJIETOYHOW OMOJIOTHUH, IMOPHUOIOTHU M OWOJIOTHH Pa3BUTHS, TCHETHUKH,
CeJIEKIIMH, OMOTEXHOJIOTHH, YBOJIFOIIMOHHOTO YUEHHUS U KOJIOTUH.

N3ydyenune yuebHoro mnpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHUEHTHPOBAHO Ha IOJATOTOBKY
00yJarommxcsi K TMOCIEAYIOMEMY IOJyYeHUI0 OWOJIOTHYECKOTO O0pa3oBaHWsS B By3aX M OpraHU3AIMIX
cpenHero npodeccuoHalbHOro oOpazoBanus. OCHOBY €ro coaep:KaHHsl COCTaBIISIET cUCTeMa OMOJIOTHYECKUX
3HaHWH, TONYYCHHBIX TIPU H3YYCHUH OOYYAOIIMMHUCS COOTBETCTBYIOIIMX CHCTEMATHYECKUX pa3/IeioB
OMOJIOTMHU Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus, B 10—11 kiaccax 3Tu 3HaHHS MOJIy4aroT pa3BuTHe. Tak,
pacupeHsl U yrayOsieHbl OMOJIOTHUECKUE 3HAHUS O PAaCTEHUSX, JKUBOTHBIX, Tpubax, OaKkTepusx, opraHu3me
YeJIOBEeKa, OOIMX 3aKOHOMEPHOCTSAX IKH3HH, JOMOJHUTEIBHO BKIIOYEHBI OHOJIOTUYECKHE CBEICHHS
MPUKIIQJHOTO U MOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HMCIIOJIb30BaTh KaK OPUEHTUPHI JJIS TOCIEAYIOIETO
BbIOOpa mpodeccun. BozMoXkHa TakKe MHTErparus OMOJIOIMYECKUX 3HAHUH ¢ COOTBETCTBYIOIIMMU 3HAHUS MU,
MOJTyYEHHBIMU 00yYarOIUMUCS NPH U3Y4EeHUH (PU3UKH, XUMUH, Freorpapuu 1 MaTeMaTHKH.

CrpykTypa mporpamMmel 1o yueOHOMy mpeamery "buomorua" oTpaxkaeT CHCTEMHO-YPOBHEBBIH H
HBOJIIOLMOHHBIN MOAXOJbl K M3ydyeHUIo Onosoruu. COoriaacHO MM, M3y4aroTcs CBOMCTBA M 3aKOHOMEPHOCTH,



XapaKTepHBIC ISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpPTaHM3AllMH, SBOJIIONUU OPTaHUYECKOTr0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJIOTUYECKOTro pazHooOpasus miaHeTsl. Tak, B 10 kiacce n3y4daroTcsi OCHOBBI MOJICKYJISIPHON H
KJIETOYHOW OWOJIOTHH, SMOPUOJIOTMM W OWOJIOTMHM Pa3BUTHS, TEHETHKU W CENEKIHU, OMOTEXHOJOTHH U
CUHTCTHUYECKON OHMOJIOTHH, aKTyadU3UPYIOTCS 3HAHUS OOydJaromuxcs Mo OOTaHWKE, 300JI0TUH, aHATOMHH,
¢usnonornu yenoBeka. B 11 kiacce M3ydaroTcsi SBONIOIMOHHOE YYCHHE, OCHOBHI JKOJOTHH W YYCHHE O
ouocdepe.

VYuebublil npenmer «buosorus» npu3BaH 00€CIeYUTh OCBOCHHE O0YYAIOIIMMUCS OMOJOTMYECKHX TEOpUN H
3aKOHOB, UJIeH, IPUHIUIIOB U IIPABUIL, JIEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA,
3HaHUH O CTPOEHHH, MHOTroOOpasMM M OCOOCHHOCTSIX KIETKH, OpraHu3Ma, MOMyJIsLuH, OuoIeHo03a,
HKOCHUCTEMBI, O BBIJAIOIIMUXCS HAy4yHBIX JIOCTH)KEHUSAX, COBPEMEHHBIX HCCIEIOBaHUAX B OHoOJIOrUM,
IPUKIIAJHBIX acleKTax OMOJOrMuecKuX 3HaHuil. Ui pa3BUTHUA U NOJJAEp’KaHMs MHTEpeca O0ydarolmxcs K
OuoJIOrMy HapsAAy CO 3HAYUTEIbHBIM O0BEMOM TEOPETUYECKOT0 Marepuajia B COACPKAHUU HPOTrpaMMBbl 110
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C HCTOpHUEH CTAHOBJIEHUS M pa3BUTHS TOM MM HMHOM obiactu
OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeXHBIX YYEHBIX B PEHICHHE BAXHEWIINX OHOJOTHMYECKUX H
9KOJIOTUYECKUX TTPOOIEM.

Ilenp u3yyenus ydeOHoro mpeamera «buosjorus» Ha yriyOlnE€HHOM YpOBHE — OBJaJieHHE OOyuaroIIMMUCS
3HaHUSIMH O CTPYKTYPHO-(YHKIMOHAJIHHON OpraHM3allMU JKUBBIX CHUCTEM DPAa3HOTO paHra W mpuoOpereHue
YMEHMH HCIOJIb30BATh 3TU 3HAHUS B (JOPMUPOBAHUU MHTEpECA K ONpeAesEHHON o0aacTu npodeccuoHanbHOM
NeSITENbHOCTH, CBS3aHHOM C OWONOTMeH, WM K BBHIOOPY Y4eOHOrO 3aBeACHUS ISl TMPOJODKEHUS
OMOJIOTUYECKOTO 00pa30BAHUSI.

Joctuxenue Leiau u3ydeHus ydeOHoro mnpeamera «buonorusi» Ha yriyOn€HHOM ypoBHE oOecreduBaeTcs
pelIeHrEM CIIENYIOIINX 3aau:

OCBOEHHE OOY4YaIOIIMMHUCA CHCTEMbl OMOJOTMYECKMX 3HaHW: OO0 OCHOBHBIX OMOJOTMYECKHX TEOPHUSIX,
KOHLEMNIUAX, TUII0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUiaX, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-
Hay4yHYI0 KapTHUHY MHpa; O CTPOEHHM, MHOrooOpa3uum MU OCOOEHHOCTAX OMOJOrMYECKHX CHUCTeM (KJIETKa,
OpraHu3M, IMOMyJsALUs, BHJ, OHOreolneHo3, Ouochepa); O BBIJAIOMIMXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBaHUSIX B OMOJIOTHH;

O3HAaKOMJICHHUEC 06yt1aronmxca C MCTOAaMH IIO3HAHUA JKHBOM IpupoAbl: HCCICAOBATCIIBCKUMU METOJaMU
OMOJIOTUYECKUX HayK (MOJ'ICKy.HSIpHOﬁ U KJIETOYHOH 6I/IOJ10FI/II/I, 3M6pI/IOJ'IOI‘I/II/I 1 OMOJIOTUH pa3BUTHA, TCHCTUKU
n CCICKIHU, OMOTCXHOJIOTUH M CHHTETUYECKOM 6I/IOJ'IOI‘I/II/I, naJICOHTOJIOTHH, BKOJ'IOI‘I/II/I); MCTOdaMH
CaMOCTOATCIBHOI'O IMPOBCACHUA OMOJIOTHYECKUX HCCIIEIOBAaHUM B J'Ia60paTOpI/II/I U B IpUPOALC (Ha6J’IIOI[eHI/Ie,
HU3MCPCHUC, SKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC);

OBIIaJIcHHE OOYYAIOIIMMUCA YMEHHUSIMH: CaMOCTOSITETbHO HAaXOAWTh, AHAIU3UPOBATh U HCIOIH30BAThH
OMOJIOTHYeCKYI0 HH(OPMAILINIO; TTOTH30BATHCSI OMOIOTUYECKON TEPMUHOJIOTHEN M CHMBOJIMKOM; YCTaHABIIUBATh
CBSI3b MEXAY pa3BUTHEM OHOJOTUU H COIMATbHO-DKOHOMHYECKMMH U DJKOJOTHYECKUMH MpoOiIeMaMu
YeJIOBEYECTBA; OIICHUBATH TOCIEACTBHS CBOCH IEATCIILHOCTH IO OTHOIICHHIO K OKPYXKAMOIICH MPHPOTHOM
cpene, COOCTBEHHOMY 3J0pPOBBIO W 370POBBIO OKPYXKAIOIIMX JIFOZCH; OOOCHOBBIBATH M COONIOAATH MEPHI
npopuIaKTUKH WH(GEKITMOHHBIX 3a00JICBaHUH, TTpaBUIa TIOBEICHHS B MPUPOJIC U OOeCriedeHHsT 0€3011acCHOCTH
COOCTBEHHOW JKU3HENEATEIILHOCTH B YPE3BBIUAMHBIX CUTYAIMSX MPUPOAHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHBIE HAyYHbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3zBuTHe y OOYy4YalOIIMXCS MHTEJUIEKTYaJIbHBIX W TBOPYECKMX CIHOCOOHOCTEHl B Mpoliecce 3HAKOMCTBA C
BBIIAIOIIMMUCS OTKPBITHSIMU U COBPEMEHHBIMHU HCCIIEIOBAHUSAMU B OMOJIOTHH, pEIIaeMbIMH €10 MpobiemMami,



METOJIOJIOTHEH OMOJIOTMYECKOTO HMCCIICAOBAHUS, MPOBEICHUS SKCIICPUMCHTAIBLHBIX HCCIICIOBAHUM, PEIICHHS
OMOJIOTMYECKHX 3a/1a4, MOJICTUPOBAHUS OMOJIOTHUECKIX OOBEKTOB U TIPOIIECCOB;

BOCIIUTaHHE Yy OOYYaIOIIUXCS IIEHHOCTHOTO OTHOILIEHHUS K >KMBOM NIpUPOJE B IEJIOM U K OTACIbHBIM €€
o0BbEKTaM U sBIEHUSIM; (HOPMHpPOBAHHE DKOJOTUYECKOM, T€HETHMYECKOH I'pPaMOTHOCTH, OOIIEH KyJIbTYphl
MOBEJICHUS B PUPOJIC; UHTETPALIMN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne OO0YYAIOIUMUCS KOMIIETCHTHOCTH B PAllMOHAIBHOM IPUPOAONOIB30BaHUHU (COOIIOICHUE
MIPaBUJI MIOBEJICHUS B IIPUPOJIC, OXPaHbl BUIOB, SKOCHCTEM, OHOC(hEphI), COXpaHEHHH COOCTBEHHOTO 3JI0POBbS U
3I0POBbSI OKPYXAIOIIKMX JIOACH (CoOmMoacHusI Mep MPOodUIAKTUKN 3a00JIeBaHUi, o0ecrieueHrne 0e30MacHOCTH
KHU3HEEATSIPHOCTH B YPE3BBIYAMHBIX CUTYaI[UsX IPUPOJHOTO W TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
MCTIOJIb30BaHUS OMOJIOTUUECKUX 3HAHUI U yMEHHH B MOBCETHEBHOM JKU3HU;

CO3JIaHME YCJOBHUH JJsI OCO3HAHHOTO BbIOOpa OOYYAIONMMHCA WHAWBUIYAIBHOW 00pa30BaTebHON
TPAEKTOPUH, CHOCOOCTBYIOUICH MOCIEAYIOMEMY MPO(HEeCCHOHAIEHOMY CaMOOIIPEIEICHUIO, B COOTBETCTBHH C
WH/IMBUyAIbHBIMUA UHTEPECAMU B TOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YMCIO YacoB, OTBENEHHBIX HA H3yueHHE OHMOJOTMM Ha YIIyOJIEHHOM YPOBHE CpenHEro oOmiero
obpasoBanusi, cocraisier 204 gaca: B 10 ximacce — 102 yaca (3 gaca B Henemo), B 11 kitacce — 102 vaca (3 gaca
B HEJIEIO).

Otb6op opraHm3alMoOHHBIX (OPM, METOJOB U CPEICTB OOYYCHHS OHMOJOTHU OCYIICCTBISACTCA C Y4ETOM
CHeIM(pUKNA €ro COJCpKAaHUS U HAMPABICHHOCTH Ha MPOJOJDKECHUE OHOJIIOTHYECKOr0 OO0pa3oBaHUS B
OpraHM3alMsIX CpeHEro NpohecCUOHAIBLHOTO U BhICILIEr0 00pa3oBaHUsl.

OO0s13aTeNIbHBIM ~ YCIIOBUEM TpU  OOy4eHHM OHOJOTMM Ha YIUIyOJEHHOM YpOBHE SBIISETCS NPOBEACHHE
71a00paTOPHBIX U MpaKTHUeCKUX padot. Taxke yyacTue 00ydarolmMXcsi B BBIMOJIHEHUH MPOEKTHBIX U y4eOHO-
HCCIIEIOBATENbCKUX PabOT, TEMAaTHKA KOTOPBIX OMPENEISAETCS YUUTEIEM Ha OCHOBE UMEIOIIUXCSI MaTepHalIbHO-
TEXHUYECKHUX PECYPCOB U MECTHBIX IIPUPOIHBIX YCIOBHM.

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Copep:xaHue TPOTPaMMBI, BBIACIEHHOE KYpCUOM, HE BXOIUT B MPOBEPKY TOCYAAPCTBEHHOW HMTOTOBOM
arrecraiuu (I'MA).

Tema 1. Brnosnorus kak Hayka

CoBpemenHas Ouonorusi — KoMmIiekcHas Hayka. KpaTkas ucropus pazsutus Ouosioruu. buonornueckue Hayku
%1 I/I3y‘—IaeMBIe UMHN HpO6HeMBI. qDYH)IaMeHTaJ'II)HI)Ie, HpI/IKJ'IaJIHI)Ie N IIOUCKOBEIC HaquI)Ie HUCCIICAOBAHUS B
OHUOJIOTUU.

3HavyeHre Ouosioruv B (OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTuHbl mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMoJorueil. 3HaueHre OUONIOTHH B MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa: METUIIMHE, CEIbCKOM
XO035MCTBE, IPOMBILIIICHHOCTH, OXPaHE IPUPOJBI.

JeMoHcTpauuun



[Toptpetsr: Apucrorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apseii, I'. Mennens, B. U.
Bepuanckwuii, U. I1. [TaBnos, . . Meunukos, H. U. BaBunos, H. B. Tumodees-Pecorcknii, [Ik. Yorcon, @.
Kpuk, 1. K. benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJIOTHH C JPYTUMHU HayKamuy, «CucTemMa OMOJIOTUYECKUX HAYKY.
Tema 2. ’KuBble cuCTEMbI M UX U3yYeHHUE

KuBple cHUCTEMBI Kak npeaMEeT H3YUCHUA ouosorun. CBOMCTBA JKUBBIX CHCTEM: CANHCTBO XHUMHYCCKOI'O
coCTaBa, HAOUCKPETHOCTbL W MECJIOCTHOCTH, CJIOXHOCTh W YHOPAAOUYCHHOCTH CTPYKTYPBI, OTKPBITOCTD,
caMoopranu3zanus, CaMOBOCIIPOU3BEACHUEC, pa3aApaXKUMOCTb, ©3MCHUYUBOCTb, POCT U Pa3BUTHUC.

YpOBHM OpraHu3ald >KUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHbIM, TKAaHEBBIM, OPraHU3MEHHBIN,
MOMYJISIIIHOHHO-BUI0BOM, SKOCHCTEMHBIH (OMoreoneHoTHYecKuii), Onocdepusiii. Ilponeccsl, nmpoucxoasiue B
KUBBIX cucTeMax. OCHOBHBIE MpH3HAKU kHBoro. JKu3Hbp Kak Qopma cyliecTBoBaHus MaTepuu. Hayku,
M3yYarolllre KUBbIE CUCTEMbI HA PA3HBIX YPOBHSX OpraHU3ALINH.

N3ydyenune >xuBbIX cucteM. MeTtoasl Ouonormueckod Hayku. HaOmioneHue, u3MepeHHe, 3IKCHEPUMEHT,
cucremMaTtusanus, MeraaHanus. [loHsTue o 3aBUCMMOW UM He3aBUCHUMOW mniepeMeHHou. I[lnanupoBanue
skcriepumenTa. [locranoBka u mpoBepka runores. Hynesast runoresa. [lonstre BeIOOpKH U €€ JOCTOBEPHOCTb.
Pa3bpoc B 6uonoruueckux nanHbix. OLEHKa TOCTOBEPHOCTH MONTYYECHHBIX pe3ylbTaToB. [IpHunHbl NCKaKESHHUS
pe3yJbTaToB 3KcnepuMeHTa. [[oHsATHE CTaTHCTUYECKOTO TECTA.

JleMoHCTpanuu

Ta6J'II/II_H>I 1 cxeMbl: «OCHOBHEIC IMPU3HAKHU KU3HWY, «buonoruueckue CHUCTCMBI», «CBoCTBA JXUBOU MaTCepumn»,
«ypOBHI/I OopraHu3anun JKHUBOH IIpUpPOABI», «CTpOCHI/Ie JKUBOTHOM KIICTKHU», «TxaHmn JKHUBOTHBIX), «CucreMsl
OpraHoB YCJIOBECUYCCKOI'0O OpraHusmMa», ((EI/IOFGOI_ICHOB», ((EHOC(bCp&)), «MeToabl N3YUYCHUA JKHUBOH pupoabD?».

Ob6opynoBanue: 1abopatopHoe 000pPyI0BaHHE ISl MPOBEACHUS HAOIIOICHUH, H3MEPEHUHN, IKCTIEPUMEHTOB.
[TpakTuueckas pabota «/crnonb3oBaHue pa3IMUHbIX METOJOB MPU U3YUYECHUU KUBBIX CHCTEMY.
Tema 3. BuoJsiorus KjieTrku

Kinerka — cTpykTypHO-hyHKIMOHAIBHAS eAuHUIA )KUBOro. McTopus otkpeitus kietku. Padotsr P. I'yka, A.
JleBenryka. Knerounas teopus (T. llIBann, M. llnelinen, P. BupxoB). OcHOBHbIE MOJOXKEHHUSI COBPEMEHHON
KJIETOYHOU TEOPHH.

MeTtoapl MOJNEKYISIPHONH W KIETOYHOW OHMOJIOTMH: MHUKPOCKOMHS, XpomaTtorpadus, 3IeKTpodopes, METO]
MEYEHBIX AaToMOB, JAuddepeHnnanbHoe LUEeHTpUPYrupoBaHUe, KyJbTUBUPOBAaHHE KIETOK. M3yueHue
Quxcuposannvix  K1emox. JNEKTpOHHAasT MHKpockonus. Kougokanvnas mukpockonus. BumanbHoe
(npudsicusHenHoe) usydenue Kiemox.

JeMoHcTpauuun
[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIA MHKPOCKOIM», «VICTOpHsS pa3BUTHS METOAOB
MHUKPOCKOIIUM.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIPENnapaTsl paCTUTENbHBIX, )KUBOTHBIX M OaKTepHATBHBIX KIIETOK.



[IpakTnueckass pabora «l3ydeHwe MeETOAOB KJIETOYHOW Ouosoruu (Xpomartorpadus, 3ieKTpodopes,
muddepennmanbroe nenTpudyruposanue, [TLP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XuUMUYeCcKuil cocTaB KJIeTKH. Makpo-, MUKpPO- U YJIbTPAaMUKPO3JIEMEHThl. Bosia 1 €€ posb Kak pacTBOPHUTEIS,
peareHTa, y4yacTHe B CTPYKTYPUPOBAHHH KJIETKH, TEIUIOPETYJISIUH. MuHepaibHbIe BELIeCTBa KIETKH, UX
Ouosoruueckas poiib. Poib KaTHOHOB U aHHOHOB B KJIETKE.

OpraHuyeckue BelIeCTBAa KJIETKU. buomormdeckue moimumepsl. beinku. AMHHOKHCIOTHBIH COCTaB OEJKOB.
CtpykTypsl OenkoBoi Monekynbl. [lepBuuHasi cTpykTypa Oenka, meNTHIHAs CBs3b. BTOpW4YHAs, TpeTUYHAs,
4yeTBepTUYHAsE CTPYKTyphl. J[leHarypamnus. CsoiictBa OenkoB. Kiaccudukanuss OenkoB. buonormueckue
byakuun 6enkoB. /Ipuonsl.

VYrieBonbl. MoHOcaxapuibl, JMCAaXapuibl, OJMTOCaxXapuibl M TModucaxapuapl. OOHmMH IUIaH CTPOCHUS U
(bU3MKO-XMMHYECKHE CBOICTBA yrieBoA0B. buonornueckue GyHKIINHM YTIIE€BOIOB.

Jlurmuaer. M'aapodunsHo-THApOdPOOHEIE cBOMcTBA. Knaccubukanus munuaos. Tpuraunepuabl, GocgoauIumib,
BOCKH, cTepoujbl. buonornuyeckue ¢yHkinuu munuaoB. OOmue cBoiicTBa OWONIOTMYECKUX MeMmOpaH —
TEKY4YeCTh, CIOCOOHOCTh K CaMO3aMbIKaHHIO, ITOJTYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnorel. JHK u PHK. Crpoenne HyknenHoBbix kucior. Hykmeorunasl. Ilpunnun
koMmiuiementapHoctu. [lpaBuno Yapradda. Crpykrypa JAHK — nBoitHas cnupanb. MecToHaxoxaeHue M
o6uonornueckue ¢pynkunu JJHK. Buast PHK. ®@ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Moiekyiae AT®. buonornuyeckue ¢pynkuuu ATO.
BoccraHoBneHHbIE TNEPEHOCUMKH, HMX (QYHKIUM B KiIeTke. /[[pyeue mykneosuompugocpamor (HTD).
CexsenupoBanue JIHK. Memoowi eenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTypHas Ouonorus: OMOXMMHUYECKHE M OMO(pU3NYECKHE HCCIEOBaHMs COCTaBa M IMPOCTPAHCTBEHHOU
CTPYKTYpbl OuOMoOINeKyl. Moodenupoganue cmpykmypol u QYHKYul OUOMONEKYI U UX KOMNIEKCO8.
Komnvromepuwiil Ouzaiin u opeanuyeckuii cunmes 6UOMONEKYIL U UX HENPUPOOHBIX AHATIO208.

JleMoHCTpanuu
Hoptpertsr: JI. [lonunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, ©. Canrep, C. [Ipy3unep.

HI/IanaMMBII «Pacnpeﬂ;eneHHe XUMHUYECKHX DJIEMEHTOB B HEKHBOM IIpHUPOACH, «PacnpeneneHI/Ie XUMHUYCCKUX
3JIEMEHTOB B KHUBOU MPHUPOJE».

Tabmuuer u cxemsl: «llepuoanueckas TabauIa XUMHUYECKHUX 3JIEMEHTOB», «CTPOEHHE MOJEKYJIbl BOJABI,
«BemectBa B cocraBe opraHuzMoB», «CTpoeHue MojeKyibl Oenka», «CTpyKTypbl OEIKOBOW MOJIEKYIIbI»,
«CtpoeHne MoJeKya yriaeBoJoB», «CTpoeHue MouieKysl JunuaoBy, «HykinenHoBble Kuciots», «CTpoeHue
MoJieKyisl ATO».

O6opynoBanue: XUMHYECKast TOCy1a U 000py0BaHHE.
Jlaboparopnast pabora «O0HapyKeHrEe OEITKOB C TOMOIIHI0 KAYSCTBEHHBIX PEaKITHiN.

Jlaboparopnas pabora «MccrnemoBaHuE HYKIEHHOBBIX KHCIIOT, BBIACICHHBIX U3 KIETOK Pa3IMYHBIX
OpPraHU3MOB.



Tema 5. Ctpoenue u yHKUMH KJIETKH
Tunsl KJI€TOK: dyKapuoTHUecKas U mpokapuoTuyeckas. CTpykTypHO-(yHKIHOHAbHbIE 00pa30BaHuUs KJIETKH.

Crpoenne mnpokapuoTHUECKOW KieTku. Kierounas crtenka Oakrepuid u apxeil. OcoOEHHOCTH CTpPOCHUS
reTepoTpoPHOI 1 aBTOTPO(HON NPOKAPUOTUYECKHUX KIIETOK. MeCTO U posib IPOKAPHOT B OMOLIEHO3aX.

Crpoenre u (yHKUMOHHPOBAHHE >yKapHOTHUecKoW kieTku. Ilma3smarmueckas memOpaHa (miia3malieMMa).
CrpykTypa 1a3mMaTuieckoil MemOpanbl. TpaHCIOpT BelecTB uepe3 MIa3MaTudecKylo MeMOpaHy: MacCUBHBIN
(muddy3usa, obneru€nnas muddysus), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TPaHCIOPT).
[Tonynponunaemocts MemOpanbl. Pabora HaTpuii-kanueBOro Hacoca. DHAOLMUTO3: MHHOLUTO3, (Paromuros.
Ox3o1uTo3. Kirerounast crenka. CTpykTypa U GyHKIIMH KJIECTOYHON CTEHKH PACTCHHM, TPHOOB.

Huromnasma. Iurozons. Lurtockener. [[Bmxkenue uurtomnazMel. OpraHounsl kKiaeTku. OgHOMeMOpaHHBIE
opraHoufipl KJIeTku: sHAomnazmarudeckas cetb (JIIC), ammapar [onbIxu, JHU30COMBI, UX CTPOCHHE H
¢byskuu. B3auMocBsa3b 0IHOMEMOpaHHBIX OPraHouJIoB KieTkH. CTpoeHHe TpPaHyISPHOTO PETUKYIyMa.
Mexanuszm nanpasnenus 6eaxos ¢ IIC. CuHTe3 pacTBOPUMBIX OeskoB. CHHTE3 KICTOUHBIX MeMOpaH. I magkuii
(arpanymsipHbIi)  SHAomIazMatudeckuil  perukynyM. CekperopHas (yHKuus —anmapata [ 'OJIbJIKH.
Moougurayus 6erxos 6 annapame Ionvoocu. Copmuposka benxos 6 annapame [onvoocu. Tpancmopt
BEILIECTB B KJIeTKe. Bakyonu pacturenbHbIX KineTok. Kiierounslii cok. Typrop.

[TosryaBTOHOMHBIC OPTraHOM Bl KJICTKU: MUTOXOHAPHUH, TUTACTUABL. [Ipoucxodicoenie MumoxoHopuil u niacmuo.
Cumbuocenez (K.C. Mepexckosckuii, JI. Mapeynuc). CtpoeHue u (PyHKIMM MHUTOXOHAPUUA M IUIACTHUIL.
[lepBuduHbIC, BTOPWUYHBIE W CIOXHBIC IUTACTHUABI (POTOCHHTE3WPYIOIIMX JYKApPHOT. XJIOPOILIACTEHI,
XPOMOILIACTHI, IEUKOIUIACTHI BBICIINX PACTCHUM.

HememOpannbie opranouas! kietku CtpoeHue U (QpyHKIHMHM HEMEMOpPaHHBIX OPraHOMIOB KJIeTKU. PHOOCOMBI.
IIpomeoscymounvie puramenmol. MukpopunaMeHTsl. Akmunogvie Mukpoguiamenmsi. MBIIEUHbIE KIETKH.
AxmuHogvle KoMNOHeHmbl Hemblueunblx Kiemok. MukpoTpyoouku. Kierounstii nentp. CTpoeHue U IBUKEHHE
KTYTUKOB M pecHHuYeK. Mukporpybouku 1uromiasMel. Llentpuons. benku, accoyuuposanmvie c
MuKpoghunamenmamu u muxpompyoouxkamu. Momopnule 6enxu.

Snpo. O6on0uka sapa, XpOMAaTUH, KapHoIUIa3Ma, SAPBIIIKH, UX CTPOCHHE U (YHKUUU. SInepHblid OenKOBbIH
maTtpukc. IlpocTpaHcTBeHHOE pAacHoONOKEHHE XpPOMOCOM B  HMHTepdasHoM sape.  Jyxpomamun u
ecemepoxpomamun. benku XpoMmaTuHa — TUCTOHBL. JluHamuka sadepHou o06onouku 6 mumo3se. SoepHbiii
Mpancnopm.

Knerounbsie BrimroueHus. CpaBHUTENbHAS XapaKTEpUCTHKA KIETOK 3SYKApHOT (pacTUTEIbHOH, >KUBOTHOIA,
rpuOHOIN).

JleMoHCTpanuu
[Toprpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpOCHHE SYKApHOTUUYECKOW KIETKH», «CTpoeHHEe >KMBOTHOM KIETKW», «CTpoeHHe
pPacTUTENBHOMN KIETKN», «CTPOCHUE MUTOXOHIAPUN Y, «Aapo», «CTpoeHrne MpOKapUOTHYECKON KIETKH.

O0opynoBaHHe: CBETOBOW MUKPOCKOI, MUKPOIIPETIapPaThl PACTUTEIBHBIX, )KHBOTHBIX KJIIETOK, MUKPOTIpENapaThl
OaKTepUaTbHBIX KIJIETOK.

JlaGopatopHnas pabota «/3yueHne CTpoeHus KIETOK pa3IHUHbIX OPTaHU3MOB.

[TpakTuyeckas padora «/3ydueHue cBOMCTB KJIETOYHON MEMOpaHbI».



Jlaboparopnas padota «lccrnenoBanue mia3Moan3a U JeTIa3MoIn3a B PACTHTEIBHBIX KIETKaX».
[TpakTrueckas padboTa «/3yueHne NBMKEHHS IUTOIIa3Mbl B PACTUTEIBHBIX KIETKAX).
Tema 6. O0MeH BelecTB M NpeBpaLlieHHe JHEPTUH B KJIeTKe

AcCCUMMIIAIIMS U AUCCUMHIISIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U
rerepoTpodHbIil. YuacTue KHCIOpoJa B OOMEHHBIX Ipoleccax. JHEpreTndyeckoe oOecreueHue KIIETKH:
npeBpamnieHrne AT® B oOMeHHBIX mporeccax. PepMEeHTaTUBHBIN XapaKTep Peakiii KIETOYHOTO MeTa0oIr3Ma.
depMeHTBl, WX CTPOCHHME, CBOHCTBAa W MexaHm3M jAcucTBus. KodepmeHntbl. Otinnuus ¢GEepMEHTOB OT
HEOPraHMYeCKUX KaTanu3aropoB. benku-akTuBaTtoppl U OENKU-MHIMOUTOPHL. 3aBHCHUMOCTb CKOPOCTH
(epMEeHTATUBHBIX peaKi OT pa3InYHbIX (HaKTOPOB.

[lepBUYHBIA CHHTE3 OPraHMYECKHX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUCEHHBI U OKCUSEHHDBIIL
domocunmes y obaxkmeputi. Ceemocobuparowjue nuemMeHmvl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib
XJIOPOIUTACTOB B mporecce porocunTesa. CBeroBas U TeMHOBast Ga3bl. Pomoovixanue, Cs., Ca. u CAM-munsvi
@omocunmesa. TIponyKTUBHOCTh (pOTOCHHTE3a. BnusiHUEe pa3innyHbIX (PAaKTOPOB HA CKOPOCTH (POTOCHHTE3A.
3navyenne GOTOCUHTESA.

XeMocunTte3. PaznooOpasue opraHu3MOB-XeMOCHHTETHKOB: HUTpUDULIMPYIOLIHE OaKTepuu, KeIe300aKTepuH,
cepobakTepuu, BOJIOPOAHbIE OaKTepru. 3HAaUeHHE XEMOCHHTE3a.

AHas’poOHble opraHu3Mbl. Bunabl Opoxkenus. I[IpogykTel OpoXeHHS M HMX HCIHOJIb30BAHUE YEIIOBEKOM.
AHa’po0OHBIe MUKPOOPTaHU3Mbl KaKk 00BEKTHl OMOTEXHOIOTUU U BO30YAUTENN OOJIE3HEH.

AdpOOHBIE OpraHu3Mbl. JTambl JHEPreTHYeckoro ooOmeHa. [loaroroBuTtenbHBIM dTam. [nuMkonmu3 —
OECKUCIOPOIHOE PACIIETICHNE TITIOKO3BI.

buonoruyeckoe OKHCIIEHHE, WIHM KJIETOYHOE JAbIXaHUe. Poib MHUTOXOHIpHH B mpoleccax OHOIOTHYECKOro
okucnenus. ukmmueckue peakuuu. OkuciaurenbHoe GpochopunupoBanue. Jnepaus MemMoOpanno2o epaouenma
npomonog. Cunmes AT®: paboma npomonnoi ATP-cunmaszwvl. IlpeumymiectBa a’3poOHOro MmMyTH oOMeHa
BEIIECTB Mepes aHadpOOHBIM. DPPEKTUBHOCTh IHEPreTUUECKOT0 OOMEHA.

JleMoHCTpanuu

IToprpersr: k. Ilpuctiau, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuem, I'. A.
3aBap3uH.

Tabmuipt u cxembl: «POTOCUHTE3Y», «IHEPreTHUecKuil 00MeH», «buocunTes 6enkay, «CtpoeHnne dhepMeHTay,
«XEMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHWE JMJI TMPUTOTOBIICHUS TOCTOSHHBIX W BPEMEHHBIX
MHUKPOIIPENapaToB.

Jlaboparopnast pabora «/3ydyeHHE KaTAIMTHUYECKOW aKTHBHOCTH (EpMEHTOB (Ha MpuUMepe amuia3bl WU
KaTaasbl)».

Jlaboparopnas pabota «M3yueHne GpepMEHTATUBHOTO pacUICIUICHUS] MEPOKCHIA BOJIOPOAA B PACTUTENbHBIX U
KUBOTHBIX KIJIETKaX.

Jlaboparopnast pabota «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

Jlaboparopnas pabota «CpaBHEHUE MPOIIECCOB OPOKEHUS U JTBIXAHUS.



Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3ainus eé B KIeTKe

Peakuuu matpuyHoro cunresa. [IpyuHIMI KOMITJIEMEHTAPHOCTH B PEAKIUSAX MAaTpUYHOTO CHHTEe3a. Peanuzanus
HacJeACTBeHHON nH(popMaluu. ['eHeTnuecknit Ko, ero cBoicTBa. TpaHckpunius — MmaTpuaHblid cuaTe3 PHK.
[IpuHIMIBI TPAHCKPUIILIUU: KOMIUIEMEHTAapHOCTb, AHTHUIApauIeIbHOCTh, aCUMMETpUYHOCTh. Co3pesaHue
mampuynvix PHK 6 sykapuomuueckou knemke. Hexooupyiowue PHK.

Tpancnsauus u e€ stanbl. Yyactue TpancnopTHeix PHK B OGuocunTese Oenka. YcioBusi OMocHHTE3a Oelka.
KoaupoBanue amunokuciot. Pons pubocom B OuocuHTese Oenka.

Cogpemennvie npedcmagnenus o cmpoenuu 2enog. Opranuzaius reHoMa y MpoKapuoT U dykapuot. Perynsuus
AKTUBHOCTH T€HOB y MpokapuoT. ['mmore3za omepona (®@. XKakob, XK. Mano). Monekyiaprvie mexanusmol
9Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynayuu pabomsl 2eHog. Perymsuusi oOMEHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIN romMeocTas.

Bupychbl — HekneTounble (GOpMBI KU3HU U 00IUratHeie mapasutbl. CTpOeHHE MPOCTHIX U CIOXKHBIX BUPYCOB,
peTpoBupycoB, O6akrepuodaroB. JKusnennsviti yuxn JHK-codepocawux eupycos, PHK-codepocawux supycos,
baxmepuogacos. Obpamuas mpancKpunyus, pesepmasd, UHmezpasda.

Bupycubie 3a0oneBanus denoBeka, xuBOTHbIX, pactenuit. CIIN, COVID-19, counanbHble 1 MEAUIIMHCKUE
poOJIEMBI.

buoungopmamuxa: unmeepayus u ananuz bonvuux maccusos («bigdata») cmpykmypHuix OuonOcUHECKUX
oannwix. Hanomexnonozuu 6 ouonocuu u meouyune. Ilpoepammupyemsvie ghynkyuu d6enxos. Cnocobvi docmasku
JleKkapcms.

JleMoHCTpanuu

[Hoptpetsr: H. K. Konsuos, J. U. iBanoBcKui.

Tabmuipl u cxemsl: «buocunTtes 6enka», «['eneTndyeckuii ko, «Bupycen», «bakrepuodarmny.
[TpakTrueckas padota «Co3qannue MO BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKHU

Knerounsrii nuki, ero nepuoas! u perymsmus. Marepdaza u Mmuto3. OCOOEHHOCTH MPOIECCOB, TPOTEKAOIIUX B
untepdaze. [logroroBka kietku Kk AeneHuto. llpecuHTeTHYeckuil (MOCTMUTOTHYECKUN), CUHTETUYECKHI H
MMOCTCUHTETUYECKHUH (MPEMUTOTHYECKHIA) IEpUOIbI HHTEP(a3hI.

Matpuunelii  cunte3 JHK — perumkanusa. [lpunnunsr  pemmkanmn  JIHK:  kommieMeHTapHOCTD,
IIOJIYyKOHCEPBAaTUBHBIN CUHTE3, aHTHUNapauienbHocTs. Mexanusm pemmukannn JJHK. Xpomocomsl. Ctpoenue
xpoMocoMm. Ternomeps! u TenoMepasa. XpoMOCOMHBIN HAOOP KIETKH — KapUOTHI. JIUIUTOMAHBINA W TarIONTHBINA
Habopsl XxpomMocoM. ['oMonoruuHbeie XpoMocoMBI. [10710BBIE XPOMOCOMBI.

I[CJICHI/IG KIJIICTKH — MHUTO3. CTaI[I/II/I MHUTO3a U INPOUCXOAAINIUC B HUX MPOUCCCHI. Tumnel MUTO3A. KapI/IOKI/IHe3 n
OUTOKHHES. buonornueckoe 3HaUCHNE MUTO3A.

Perynsauus MUTOTHYECKOTO ITUKIA KIeTKH. [IporpaMMupyemast kKieTouHast TuOelb — aromnTos.

Knerounoe sapo, XpoMOCOMBI, (PyHKIIMOHANbHAsE TeHOMUKA. Mexanusmvl npoaugepayuu, ougpepenyuposxu,
cmapenus u eubenu kiemox. «Llugposas kiemxay» — 6Ououngopmamuueckue mooenu QYHKYUOHUPOBAHUS
KJemKU.



JeMoHcTpauuun

Tabmumb! u cxembl: «KU3HEHHBINA UK KICTKHY, «MuTO3», «CTpoeHune xpomocomy, «Permmukarus JTHK.
O6opynoBaH#e: CBETOBOW MUKPOCKOI, MUKpoOTpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKa JIyKay.
Jlaboparopnas padota «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlaboparopnass pabora «HaOmogeHume wMHTO3a B KIETKaX KOHYHMKA KOpEIKa Jiyka (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue n GyHKIUM OPraHU3MOB
buonoruueckoe paznooOpazue opranu3mMoB. OJHOKIETOUHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOYHbIE OPIaHU3MBI.

OCoOEHHOCTH  CTPOCHHMS M JKM3HEICSATEIHbHOCTH OJHOKIETOYHBIX OpraHW3MoB. bakrepum, apxew,
OJTHOKJIETOYHbIE I'PUObI, OTHOKJIETOYHBIE BOJOPOCIH, ApYrue NpoTUcThl. KooHnanbHbIe OpraHu3MBl.

B3aumocBsi3p yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TkaHU, OpraHbl U cucTeMbl opraHoB. OpraHusm Kak
eaunoe uenoe. ['omeocras.

Tkanu pacteHuid. TuNBl pacTHTENBHBIX TKAaHEW: OOpa3oBareibHas, TMOKPOBHAs, MPOBOJSINAS, OCHOBHAS,
Mexanudeckas. OcoOeHHOCTH cTpoeHHs, (YHKINI 1 PACIIONIOKEHHS TKaHEH B OpraHax pacTeHU.

TkaHu >KMBOTHBIX M YENOBEKA. THUIBI JKMBOTHBIX TKAaHEW: J3MUTEIMAIbHAS, COCIMHUTEIbHAS, MbIIICYHAS,
HepBHasg. OcOOEHHOCTH CTPOCHUS, GYHKIIUM U PACTIONIOKEHHS TKaHEH B OpraHax »KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M TeHEpaTHBHbIE OpraHbl pacTeHW. OpraHbl U CUCTEMBI OPraHOB >KMBOTHBIX U
yesoBeka. OyHKIMM OpraHoOB M CUCTEM OPI'aHOB.

Onopa Ttena opranu3moB. Kapkac pacreHuil. CkeneTsl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX KHUBOTHBIX.
HapyxHbiii u BHyTpeHHHH ckeneT. CTpOeHHe U TUIbI COETUHEHUS KOCTEH.

JIBr>KeHHe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOMJIHOE, KT'YTUKOBOE, PECHUYHOE.
JIBU>KEHHE MHOTOKJIETOYHBIX PACTEHUM: TPONU3MBI M HACTHM. [[BHXKEHHE MHOTOKJIETOUHBIX MXUBOTHBIX U
yesoBeKa: MplleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX paboTa.

IIutanue oprannsmos. [lornonenue Bobl, YIJIEKHCIOr0 ra3a U MUHEPAJIbHBIX BEILECTB pacTeHusMHU. [Iutanue
KUBOTHBIX. BHYTpHUIIONIOCTHOE W BHYTPUKIIETOUHOE MNHIleBapeHHe. [luTaHue mNO3BOHOYHBIX >KUBOTHBIX.
OTtnensl nunieBapuTenbHOro TpakTa. [lummeBapurensHble jxene3nl. [lumeBapurenbHas cucreMa yeaoBeKa.

Jlpixanue opraHu3MoB. Jlpixanue pacteHuid. [Ipixanue >XUBOTHBIX. Jn¢¢y3us ra3oB uepe3 MOBEPXHOCTb
kinetkd. KokHoe npixanue. J[IpixatenbHas mnoBepxHoOcTh. JKabGepHoe u j€rouHoe JpixaHue. JlpIxaHue
ITO3BOHOYHBIX JKUBOTHBIX WM YEJIOBEKA. OBOJIONMOHHOE YCIOXXHEHUE CTPOEHUs JIETKHX IO3BOHOYHBIX
KUBOTHBIX. J[pIXarenpHas cucTema 4esnoBeka. MexXaHW3M BEHTWIALMH JIETKMX Yy NTHIl U MIIEKOIUTAOIIHX.
Perynsauus npixanus. J{prxaresnbHble 00bEMBI.

TpaHCHIOpPT BELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHUH. TpaHCIOPT BEIIECTB y JKUBOTHBIX.
KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cucTteMa MO3BOHOYHBIX JKMBOTHBIX M udenoBeka. Cepaue,
KpOBEHOCHbIE cocyabl U KpoBb. Kpyru kpoBooOpamieHus. OBOJIOLNMOHHBIE YCIOXKHEHHS CTPOCHUS
KPOBEHOCHO CHCTEMBbI T03BOHOYHBIX )KUBOTHBIX. PaboTa cepana u e€ perymsuus.

Brinenenune y oprann3moB. Beinenenue y pacteHuid. Beigenenue y kMBOTHBIX. COKpAaTHTENbHBIE BAKYOJIH.
Opranbl BeigeneHus. OuibTpanusi, CeKperuss ¥ oOpaTHOE BCAChIBAHME KaK MEXaHU3Mbl pabOThI OpPraHoB



BbIesieHUs. CBS3b MOJIOCTH Te€la ¢ KPOBEHOCHOW M BBIICIUTEIBHONW cucTeMaMU. BbiieneHue y mo3BOHOYHBIX
KHUBOTHBIX U 4yenoBeka. [louku. Ctpoenue u GpyHkuronupoBanue Heppona. OOpazoBaHre MOUYH y YeJIOBEKA.

3amuTa y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl OakTepuil U LHUCTHI MPOCTEHIIUX.
3amuTa y MHOTOKJIETOUYHBIX pacTeHnil. Kytukyna. CpeacTBa MacCUBHOM U XUMUYECKOW 3a1[UThl. OUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX XUBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIC. 3allUTa OpraHu3Ma OT Ooye3Heil.
NmvmyHHas cuctema yenoBeka. KieTouHbI W rymMopaiabHbI MMMYHUTET. BpoxAEHHBIM U MpuoOpeTEHHBII
cnenududeckuii UMMyHHUTET. Teopus KiIoHaJdbHO-celekTuBHOTO uMMyHuTeTa (I1. Dpnux, @. M. bepner, C.
Tonerapa). BocnanurenbHbie OTBETHI OpraHu3MoB. Posib BpOXKAEHHOTO MMMYHUTETA B Pa3BUTHUU CUCTEMHBIX
3a00JIeBaHUN.

PasnpaxxumocTs M perysnauus y OpraHu3MoB. Pa3npakMMOCTh y OJHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI.
PasgpaxkumocTs 1 peryisinus y pacteHuid. POCTOBBIE BEleCTBA U UX 3HAYEHUE.

HepBhas cucrema u peduieKTopHasi perynsiuus y *KUBOTHbIX. HepBHas cuctema u e€ oTAelNbl. DBOJIIOIMOHHOE
YCIIO’)KHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI Y KUBOTHBIX. OT/ENbI TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX.
Pednexc u pednexropnas gyra. besycioBHbie U yCIOBHBIE pedIIEKCHI.

['ymopasibHast peryysiusi ¥ SHIOKPHUHHAS CUCTEMa JKMBOTHBIX M 4esoBeKa. JKemes3bl SHIOKPUHHOIN CHCTEMBI U
uX TOpMOHBI. JleiicTBue TOpMOHOB. B3amMocCBs3p HEpBHOW M SHAOKPUHHOH cucreM. [wmmoramamo-
runogu3apHasi CHCTEMA.

JleMoHCTpanuu
[Toptper: U. I1. [TaBnos.

Tabmuuelr u  cxembl: «OJHOKJIETOUHBIE BOJOpociHn», «MHOrOKIeTOYHble Boaopocian», «bakrepuny,
«IIpocreiimme», «OpraHbl ILBETKOBBIX pacTeHHil», «CHCTEeMbl OpPraHOB MO3BOHOYHBIX IKUBOTHBIXY,
«BuyTpeHHee cTpoeHHe HaceKoMbIx», «TkaHu pactenmit», «KopHeBbie cucTteMbl», «CTpoeHUE CTeOmIsN»,
«CTpOoeHHEe TUCTOBOM IIIACTUHKNY, « TKaHU )XKUBOTHBIX», «CKeleT yenoBekay, «llumeBapurenbHas cuctemMay,
«KpoBeHocHas cuctema», «JlpixatenbHas cuctemayn, «HepBHasa cucrema», «Koxa», «MpbllieyHas cucteMay,
«BeimenurenpHas  cucremay, «OHIOKpUHHAs  cuctemay, «CTpoeHue  MbIIIe», «MMmmyHHTETY,
((KI/IH_Ie‘-IHOHOJ'IOCTHBIe», «Cxema muTaHus paCTeHI/II\/’I», ((KpOBeHOCHLIe CHUCTEMBI ITO3BOHOYHBIX KUBOTHBIX),
«Ctpoenue ruzipel», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE J0KAEBOTO yepBs», «HepBHas cuctema
priO», «HepBHas cucrtema narymku», «HepBHas cuctema mpecmblkaomuxcsa», «HepBHas cucrema NTHID,
«HepBHas cucrema MiekonuTarmux», «HepBHas cucrema denoBekay, «Pedmaexcey.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOIpEenaparbl OJHOKIETOYHBIX OPraHW3MOB, MHUKpOIpenapaThl
TKaHeW, pPAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOKHX, JXUBbBIE 3K3EMIUISIPbl KOMHATHBIX
pacTteHui, repbapuu pacTeHUH pPa3HBIX OTIENIOB, BIAXKHBIE IMpENaparbl KUBOTHBIX, CKEJIEThl MO3BOHOUYHBIX,
KOJIJICKIIMM OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBeKa, 000pyI0BaHMUE ISl JEMOHCTPAIMM TOYBEHHOTO U
BO3AYIIHOTO TMTAaHUS PpACTeHUH, pacllelUIeHus KpaxMana U OenkoB 1oJ JAelcTBHEM (hepMeHTOB,
o0OpyZOBaHUE JJs1 JEMOHCTPALMU OIBITOB 1O HW3MEPEHHUIO KXHU3HEHHOM EMKOCTH JETKUX, MEXaHHW3Ma
JBIXaTEIbHBIX JBUKEHUN, MOJIENIN TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopatopHnas pabota «3yueHue TkaHel pacTeHUi».
Jlaboparopnas pabota «/3ydueHre TKaHel 5KUBOTHBIX ).

JlaGopatopHnast pabota «/3yueHre OpraHoB IIBETKOBOTO PACTEHHUSI.



Tema 10. Pa3MHOKeHHMe U Pa3BUTHE OPTaHU3MOB

dopMBbI pa3MHOXKEHHS OpPraHU3MOB: Oecrionoe (BKIIOYas BET€TaTMBHOE) W ToJIoBoe. Bumbel Oecrionoro
Pa3MHOXKCHUS: IOYKOBAHUE, CIIOPYJIAIHS, (hparMeHTaIus, KIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. [lonoBbie kaeTku, uaum rametrsl. Meito3. Ctaguu meito3a. IloBenenue xpomocom B
Meiio3e. Kpoccunrosep. buonornueckuid cMmbICll Me€i03a W IMOJOBOro Impouecca. Meilo3 U ero Mecro B
YKU3HCHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. l'ametoreHe3 y >kUBOTHBIX. [lonoBble xenes3bl. OOpa3zoBaHUE M pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaTorenes u ooreHes. CTpoeHue MOJ0BBIX KIETOK.

OmnonoTBOopeHue u  AMOPHOHANBHOE pa3BUTHE JKMBOTHBIX. CrOCOOBI OIUIOAOTBOPEHHS: HApPYXKHOE,
BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpPHOJIOTHS — HayKa O Pa3BUTHH OPraHU3MOB.
Mopdghocenez — oona uz enaeuvix npobiem smopuonocuu. Konyenyus mopghocenos u mooenu mopgozenesa.
Craguum  sMOpuoreHesa JKMBOTHbIX (Ha mnpumepe Jsarymku). JpobGnenwe. Tumsl  npoOrnenHwus.
Jlemepmunuposannoe u Hedepmunuposanuoe opoodnenue. bracmyna, muner 6nacmyn. OcobeHHOCTH TPOOIICHUS
MJICKOTHUTAIOMINX. 3apOJBIIIEBbIE JIUCTKH (TacTpyNsius). 3akiaJka OpraHOB M TKaHEW W3 3apOJIbIIIEBHIX
JTUCTKOB. B3anMHoe BiMsHHE YacTel pPa3BUBAIOLIEIOCS 3apojibpllia (IMOpHOHANbHAS HHAYKIHSA). 3akiaaka
IUIaHA CTPOSHUS JKMBOTHOTO KakK pe3yabTaT HEpPapXUYeCKUX B3aWMMOACHCTBHI TeHOB. BrusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3THYHBIX (PAKTOPOB OKPYKAIOMIEH CPEIBI.

Poct u pasBurue xuBoTHbIX. [locTaomOpuonaneHblii nepuof. Ilpsmoe u Hempsimoe pasButTue. PasButue c
MeTamopho30M y OECIO3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX. bHONOrMYeckoe 3HAaYeHHE NPSIMOro MU
HEIPSIMOTO Pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpPOJe. TUIbl pocTa KUBOTHBIX. DAaKTOPBI pEryssAluM pocTa
KUBOTHBIX M uenoBeka. CTaguu MOCTAIMOPHOHAIBHOIO DPA3BUTHS Y JKUBOTHBIX M desoBeka. [lepuomsl
OHTOTreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE POLIECCHI.

PasmHoxenue u pasButue pacreHuil. ['amerodputr u crnopoput. Meio3 B KU3HEHHOM LUKIE PpPACTEHHIL.
OO6pazoBanue cnop B Tpoiecce Meno3a. [amerorene3 y pacrenuil. OIJIOJOTBOPEHHE U pPa3BUTHE
pacTUTENBHBIX OpPraHu3MoB. /[BOiiHOE OIUIOAOTBOpPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHHEe M pa3BUTHE
CEMEHH.

MexaHu3MBI PETYISIIUN OHTOTEHE3a Y PACTEHUH U )KUBOTHBIX.
JlemoHCTpanuu
[Toptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmumel 1 cxembl: «BereratuBHOE pa3sMHOXKeHHE», «[HUIBI Oecrosioro pa3MHOXKEHUs», «Pa3sMHOXKEHHE
XJIaMUIOMOHabl», «Pa3MHOXkeHue HBIUIeHb», «Pa3MHOXeHHe ruapbl», «Meho3y», «XpoMOCOMBIY,
«I"ameTorene3», «CTpoeHHe SULEKIETKH U criepMaro3onga», «OCHOBHBIE CTaluM OHTOreHe3a», «lIpsmoe u
HEMpsIMOE pa3BUTHE», «Pa3BuTHE MailcKoro xyka», «Pa3Butue capaHum», «Pa3zBuTue JATymikn», «/lBoitHoe
OTUIOZIOTBOPEHHE Yy IIBETKOBBIX pacTeHuit», «CTpoeHWe CEeMSH OJTHOJOJBHBIX W JBYIOJBHBIX PACTECHHUI»,
«OKu3HEHHBI MUK MOPCKOW KamycTbl», «OKW3HEHHBIM UK MXay, «KU3HEHHBI LUK NarnopOTHUKA,
«KH3HCHHBIA ITUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MHKPOIpENnapaThl SIMIIEKIETOK U CIIEPMATO30MI0B, Mojaenb «L{ukim
Pa3BUTHUSA JISATYILIKI.



Jlaboparopnas pabota «/3ydeHre cTpOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPEIIapaTax».
[TpakTnueckas paborta «BpIsBIeHIE IPH3HAKOB CXOACTBA 3aPOIbIIICH TO3BOHOYHBIX KUBOTHBIX).
JlaGopatopHnast pabora «CTpoeHHE OPraHOB Pa3MHOXKEHHS BBICIINX PACTCHUN.

Tema 11. NeHeTHKa — HAyKa 0 HACJIECTBEHHOCTH U U3BMEHYMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS U Pa3BUTHUS F€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T. Moprana. Ponb
OTEUYECTBCHHBIX YUEHBIX B pa3Butuu reneruku. Padoter H. K. Konbnosa, H. U. BaBunosa, A. H. benosepckoro,
I'. . Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TE€HETHMYECKHME TIOHATUS U CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, QJUICJIbHBIE TE€HBI,
aJlbTEPHATUBHBIE TPU3HAKW, JOMUHAHTHBIM M PEUECCHUBHBIA IPU3HAK, TOMO3WUI0TAa, IE€TEPO3UT0TA, YUCTasd
TUHUS, THOPUABI, TeHOTHN, (heHOoTHI. OCHOBHBIC METOJbI TCHETUKH: THOPHIOJIOTHYSCKHUN, [TUTOJIOTHYSCKUH,
MOJIEKYJIIPHO-TEHETUYECKUM.

JlemoHCTpanuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. BaBunos, A. H. benozepckuii, I'. /1.
Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeer-Peconckuii.

Tabmuie! u cxeMbl: «MeTobl TeHETUKHY, «CXEMBbI CKpEIBAHUS».
Jlaboparopnas padota «Jpo3oduia kak 00bEKT FTeHETHUECKUX HCCIETOBAHUNY.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHnenss — 3akoH eAMHOOOpa3us THOPUAOB IEPBOTO
nokosieHus. [lpaBwino poMuHupoBaHus. Bropoil 3akoH MeHaenss — 3aKOH paclICIUICHUS MPU3HAKOB.
[{uTomornyeckue 0OCHOBBI MOHOTMOPUAHOTO CKpeIMBaHus. [ MmoTe3a 4ucToThl TaMer.

AHanuzupyroliee ckpemuBanue. [[poMekyTOUHBI XapakTep HaclieIoBaHUA. PaclueruieHue NMpU3HaKOB MpPH
HEMOJHOM JIOMHUHUPOBAHUH.

JurnbpunHoe ckpeuBanue. TpeTuil 3akoH MeHzaens — 3aKOH HE3aBUCHMOIO HAacjeIOBaHUS IMPHU3HAKOB.
[{uTomornyeckue OCHOBBI AUTUOPHUIHOTO CKPELIBAHUSI.

CuerienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemnsieHHoe Hacle0BaHUE T€HOB, HapyllleHue
CLIETVIEHUSI MEXly TeHaMU. XPOMOCOMHasl TEOpHsl HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHW3M OIpPEAECNCHUS ToJla. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIi W rereporameTHbId ToN. ['eHeTHueckas CTpPyKTypa MOJOBBIX XpomMocoMm. HacnemoBaHue
MPU3HAKOB, CIEIJICHHBIX C TTOJIOM.

l'enoTun kak wenoctHas cucrema. l[lneioTponusi — MHOXKECTBEHHOE AEHCTBUE TeHa. MHOXKECTBEHHBIN
aiuienu3M. BzanmopeiicTBue HeauienbHbIX reHOB. KoMmiemenTapHocTh. Dnuctas. [lonumepus.

['eneTruecKuii KOHTPOIb Pa3BUTHS PACTCHUM, )KUBOTHBIX U UEJIOBEKA, a TaKkKe (PU3MOJIIOTHIYECKUX MPOIIECCOB,
NOBEJCHUsI W  KOTHUTHUBHBIX  (QyHKUuH. ['eHeTHMueckue MeXaHHM3Mbl CHMOMOTEHe3a, MEXaHU3MBI
B3aUMOJICHCTBUS «XO3SIMH — HapasuT» M «XO35MH — MHUKpoOMOM». ['eHeTHueckue acneKkThl KOHTPOJI U
M3MEHEHMsI HaclleICTBEHHON MH(OPMaIK B MOKOJIEHUAX KJIETOK U OPraHU3MOB.

JeMoHcTpauuun



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

Tabmuubl n cxemsl: «llepBwlif 1 BTOpOM 3aKOHBI MeHnens», «Tpetuit 3akoH MeHaens», «AHaIu3upyoIIee
ckpemuBanue», «Hemnomnoe nomuHupoBaHuey», «CLEMJICHHOE HaclelOBAaHUE MPHU3HAKOB Y APO30(QHUIB),
«['eneruka nonay», «Kapuorun uenosekay, «Kapuotun npozopuns», «Kapuotun ntuisl», « MHOKECTBEHHBIN
atenn3mMy, «B3anMoIeiCTBHE TEHOBY.

OOopysoBaHue: MOJENb Ui JEMOHCTPALMU 3aKOHOB €AMHOOOpa3Hs THOPHIOB IMEPBOrO IMOKOJICHHS |
paciieruieHlss MPU3HAKOB, MOJENb JUIS JEMOHCTPAIMU 3aKOHAa HE3aBHCHMMOTO HACJCIOBaHHs MPU3HAKOB,
MOJIEJIb IS IEMOHCTPAIMK CLEIUICHHOTO HACJIC0BAHUS MPU3HAKOB, CBETOBOW MHKPOCKOI, MHUKPOIIPENapar:
«pozodumnar.

[IpakTuueckas pabora «M3ydeHue pe3yibTaToOB MOHOTUOPUIHOTO CKPEIIUBAHUS Y APO30(PHIIBI.
[IpakTuueckas pabota «M3ydeHue pe3ynbTaToB TUTHOPUAHOTO CKPEIIUBAHUSA Y IPO30(DUIBI».
Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopneiictBue TreHOTHNAa W cpeabl npH  GopMHpPOBaHUHM  (GeHOTHNA. 3MEHUMBOCTH TPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHBIE IPU3HAKKU. BUIBI N3MEHUMBOCTH: HEHACIICCTBEHHAs U HACIICACTBEHHAS.

MoaudukanroHHass U3MEHYHBOCTh. Poib cpenbl B hopmMupoBaHur MOIUGUKAITMOHHON n3MeHunBoCcTH. Hopma
peakuuu npu3Haka. Bapuanumonusli psx  u  BapuanuonHas kpuBas (B. HMoranncen). CaoiicTBa
MOTU(UKATMOHHONW N3MEHUYUBOCTH.

I'emoTunmueckass WM3MEHYMBOCTH. CBOMCTBA TE€HOTHIIMYECKOW W3MEHUYMBOCTH. BHIBI TE€HOTHUIINYECKOU
W3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAsI.

KomM0OunatuBHast u3MeHUMBOCTh. Mel03 U MOJIOBOM MPOLECC — OCHOBAa KOMOMHATUBHOW M3MEHUMBOCTH. Poib
KOMOMHATUBHON M3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOT0 pa3HOO0pa3us B Mpezesiax OJHOro BUA.

MYTaHI/IOHHaH NU3MCHYUBOCTD. BI/II[I)I MYTaIII/II\/JII TCHHBIC, XPOMOCOMHBIC, TI'€CHOMHBLIC. CHnoHTaHHBIE U
HHAYOUPOBAHHBIC MYyTalluH. Hz[eprle " NUTOIIa3MAaTUYCCKUC MYyTalluu. CoMaTHYECKHE U MOJIOBbIE MyTaluu.
HpI/I‘-II/IHI)I BO3HUKHOBCHUSA MYTaHHﬁ. MYTal"eHI)I N HX BJIIMIAHUC Ha OpPraHU3MBbI. 3aKOHOMepHOCTI/I
MYTaIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HaciencTBeHHou m3menunBoctu (H.M. Bapuiios).
BuesaepHast ”3MEHYMBOCTD U HACJIEICTBEHHOCTD.

Onueenemuka u ONUCEHOMUKA, pPOJIb InuceHemu4ecCKux gbakmopoe 6 HACNe008aHuu U UMEHYUBOCHU
(j)euomunuuecmtx NPU3HAKOE y OPpcaHu3mMos.

JlemoHCTpanuu
[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmumer uw cxembl: «Bumgsl usmeHuumBocTH», «MoauduKaMmoHHas W3MEHYUBOCTHY, «KoMOMHATHBHAS
U3MEHUYUBOCTHY, «Meito3y, «OmnonoTBopeHuey, «[ eHeTnueckre 3a00aeBaHus YeT0BeKay, «BUabI MyTaiuiiy.

Ob6opynoBaHue: KHUBbIE U TepOAPHBIE SK3EMIUISPbl KOMHATHBIX PACTECHHN, pUCYHKH ((poTorpadun) )KUBOTHBIX C
Pa3IUYHBIMHU BUJAMH U3MEHYHUBOCTH.

JlaGopatopnas paborta «MccneqoBaHue 3aKOHOMEPHOCTEH MOIU(PHUKAIMOHHON HM3MEeHYMBOCTH. [locTpoenue
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

[TpakTryeckas padora «MyTauu y 1po30Q sl (Ha TOTOBBIX MUKPOIpEnapaTax)».



Tema 14. I'eneTnka 4ej10BeKa

Kapuotun yemoBexka. MexayHaponHas nporpamma HCCIENOBAHHMS T€HOMa 4YelloBeKa. MeToabl M3ydeHHs
TEHETHKU 4YeJIOBEKa: I'€HEaJIOrnYeCKUi, OJM3HEOBbIA, [IUTOI€HETHUECKUM, MOMyIAIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIpHO-TeHeTHYeCKUil. COBPEMEHHOE OINpEACICHUE TI€HOTUIIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHKE, B TOM uuciie ¢ nomoursio [TI[P-ananu3a. Hacnencreennsie 3a0oneBanus yesnoBeka. | eHHbIE
U XpPOMOCOMHBIC OOJE€3HM 4enoBeKa. bBole3HH ¢ HacIeJCTBEHHOH INpeapacloyIOKCHHOCThIO. 3HA4YCHUE
MEAULMHCKOW TE€HETUKU B IPEAOTBPAILEHUU U JIEUCHUM TE€HETHYeCKUX 3albosieBaHMIl uyenoBeka. Menuko-
TFEeHETUYECKOE KOHCYIbTHpoBaHue. CTBOJIOBBIE KIIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». DTUUYECKUE aCIIEKThI
UCCIIEIOBAaHMI B 00JIACTH PEIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpsl IMOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YelOBEKa K (PH3MUECKOMY U XUMHUYECKOMY
3arpsAA3HEHUIO OKPYKaroIleH cpepl. I eHeTrndeckas mpeapacionoKEHHOCTh Y€JI0BEKa K IaTOJIOTUSIM.

JlemoHCTpanuu

Tabmuubl u cxembl: «Kapuotun uenoBeka», «MeToabl H3yueHHs T€HETHKH 4YejoBeKkay, «[ eHeTHYecKue
3a00JICBAHUS YETIOBEKAY.

[TpakTrueckas padota «CoCTaBJICHHE W aHAIIU3 POJAOCIOBHOM.
Tema 15. Cesiekuusi Opranu3MoB

Jomectukanust U cejekuus. 3apoXKIeHuEe celieKiuu U aoMectukanuu. Yuenue H. M. BaBumoBa o Ilentpax
MIPOUCXOXKACHUS U MHOTOOOpa3usi KyIbTYPHBIX pacTeHuil. Poib cenekuuu B CO3aHUM COPTOB PACTCHHM H
opoJ KUBOTHBIX. COpT, MOpoAa, ITaMM. 3aKOH TOMOJIOTHUECKHUX PSAJIOB B HACIIECTBEHHOW U3MEeHYMBOCTH H.
W. BaBuioBa, ero 3Ha4eHue Uil CEIeKIIMOHHON pabOTHI.

Mertoabl cenekuMoHHOM paboThl. MckyccTBeHHBI OTOOp: MAaccoBBIH M MHAMBUAYAJIbHBIA. OTarlbl
KOMOMHAIIMOHHOH cenekuuu. Mcnbitanue npousBoauteneil mo noromMcrBy. OTOOp MO T€HOTUNY € MOMOIIBIO
OLIEHKU (PeHOTHIIa IOTOMCTBA M OTOOp 1O TeHOTHUITy ¢ nmomolnbto aHanuza JJHK.

HCKyCCTBCHHBIﬁ MYTarc¢He3 KaK MCTOQ CEJIEKIIMOHHOMN pa6OTBI. PannanmoHHBIA 1 XUMHYECKHM MYTAarceHe3 Kak
HCTOYHHK MYTaLII/Iﬁ Y KYJIBTYPHBIX (1)OpM OpTaHHU3MOB. Hcnonp30BaHue€ T€HOMHOTO pPEaAaKTUPOBAHUA U
METOJ0B peKOM6I/IHaHTHBIX I[HK IJIA TIOJTYUYCHUS UCXOOHOI'0 MaTepuajia JJisd CCIICKIUU.

[Tonydyenne monuruionaoB. BHyTpuBHOoBas TUOpHIM3alua. bBIU3KOPOACTBEHHOE CKpEIIMBAHHE, WIH
uHOpuuHT. HepoacTBeHHOE ckpenuBaHue, win ayTopuauHr. ['etepo3uc u ero mpuumHbl. Mcmonb3oBaHue
rerepo3uca B cenekiuu. Otrganénnas rubpunmsanus. llpeomonenue Oecraonuss MEXKBHIOBBIX THOPHIIOB.
JlocTuKeHUsl CeJeKIUU PaCTeHUI U )KUBOTHBIX. «3€1EHas pesooyusLy.

CoxpaHeHne U W3yYeHUE TeHETUUECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN M UX JUKHUX POJMYEH Il CO3MaHus
HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3AWCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u ynpagieHue
2eHEeMUYECKUMU pPecypcamil CenbCKOXO3SAUCMBEHHbIX U NPOMBICIOBbIX IHCUBOMHBIX 8 UYENAX VIyuuleHusl
Cyuiecmsyrouwux U co30aHusi HO8bIX NOPOO, JNUHULL U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUEeM COBPEeMEHHbIX
Memo008 HaAYYHbIX UCCTIe008aHULL, NepedosblX Uoell U NePCHeKMUBHBIX MEXHOLO2ULL.

JeMoHcTpauuu

IToprpersr: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. JIykesanenko, b. JI. Acraypos, H.
bopnoyr, /1. K. benses.



Tabmuubl u cxembl: «lLIeHTpBI NPOUCXOXKIEHHUS M MHOT00Opasus KyJIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKUX PSAJOB B  HACJIEICTBEHHOM M3MeHUHMBOCTH», «Metonsl cenekuuu», «OtnanéHHas
rubpuanszanmsy, «MyTareHes3y.

JlaGopatopHnas pabota «/3yueHne copToB KyJbTYpHBIX PACTEHUH U MOPOJ JOMAIIHUX KUBOTHBIX).
JlaGopatopHas pabota «/3yueHre METOA0B CENEKIIUN PaCTEHUI».
ITpakTruyeckas padora «[IpuBHuBKa pacTeHUI».

Okckypcusi «OCHOBHBIE METOJbl M JOCTH)KEHMSI CEJEKIIMM PAaCTEHUM M JKMBOTHBIX (HA CEJIEKLIHMOHHYIO
CTaHIUIO, TUIEMEHHYIO ()epMy, COPTOUCHBITATENbHBIA y4acTOK, B TEIUIMYHOE XO3SHCTBO, B Ja0OpaTOpHUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOIUA U CHHTeTHYECKAsA OHO0JIOrus

OOBEKTHI, WCIOIb3yeMble B OMOTEXHOJIOTHH, — KJICTOYHBIC M TKAHEBBIC KYJIBTYpPbl, MHKPOOPTaHHU3MBI, UX
XapaKTepUCTHKA. TpalulinOHHAss OMOTEXHOJIOTHS: XJICOONECUCHHE, TOTYyYSHHE KHCIOMOJOYHBIX MPOIYKTOB,
BUHOJIENME. Mukpoobuonornyeckuii cuHTe3. OOBEKTH MUKPOOMOJIOTHUECKUX TexHojorui. [IpousBoacTBo
0eKa, aMMHOKHUCIIOT U BUTAMHHOB.

Co3naHue TEXHOJOTUH M HMHCTPYMEHTOB IEJICHAPABICHHOTO W3MEHEHHS W KOHCTPYHPOBAHUS T€HOMOB C
[ENBI0 TIONYYEHHUs] OPTaHU3MOB M HMX KOMIIOHEHTOB, COJACp)KAlIMX HE BCTPEYAOUIMECs B TMPUPOAC
OMOCHHTETHYECKHE ITyTH.

Knerounas wunxkeHepus. MeToAbl KyJabTypbl KIETOK M TKaHEH pacTeHUM U >KUBOTHBIX. KpuobOaHkw.
Comaruueckass THOpUAM3alUS M COMAaTUYECKH 3MOpuoreHe3. lcmonap30BaHHWE TaljIOMJAOB B CEJIEKIIUU
pactenuid. [lonyuyenue MOHOKNIOHANbHBbIX anmumen. Hcnonvzoeanue MOHOKNIOHANbHGLIX U HNOAUKIOHANbHBIX
anmumen 6 meouyuHe. VICKYCCTBEHHOE OIUIONOTBOpEHUE. PEKOHCTpyKIMs SHIEKIETOK M KIOHHPOBaHHUE
KHMBOTHBIX. MeTon TpaHCIJIAHTALMK sAep KIETOK. 1exwonocuu 0300p0GNeHUs, KYAbMUeUpOBaHUs U
MUKPOKIOHATLHO20 PABMHONCEHUS CENIbCKOXO3SAUCBEHHBIX KYIbMYP.

XpoMOCOMHasi U TeHHasg HUHXKeHepHs. VICKyCCTBEHHBIH CHMHTE3 I'€éHa U KOHCTPYHMpPOBAHHE PEKOMOMHAHTHBIX
HHK. Coszoanue mpanceennvix opeanuzmos. JIOCTHKEHUST M TEPCIEKTUBBI XPOMOCOMHOW M T'e€HHOH
WH)KEHEpUHU. DKOJIOTHYECKUE U AITUYECKHE MTPOOIeMbl TeHHON MHKEHEPHH.

Menununckue O6uorexHonoruu. IloctreHomuas uudposas menununa. I[MP-nuarnoctuka. MeTtaboinoMHBIN
aHaJIN3, TCHOLICHTPUYECKHUM aHAIIN3 IIPOTEOMa YeJIOBEKa I OLEHKHU COCTOSHUA €r0 310poBbs. Mcnonb3oBanue
CTBOJIOBBIX KJIeTOK. TapreTHas tepanusi paka. 3D-OnomHxeHepust Ais pa3pabOTKH (yHAaMEHTAIbHBIX OCHOB
MEIUIMHCKUX TEXHOJOTMH, CO3/IaHMs KOMIUIEKCHBIX TKAaHEH COYETAaHMEM TEXHOJOTHM TpPEXMEPHOTO
OMONPUHTHHTA U cKaQ O AUHTA AJIS PeLIECHHS 331a4 NEPCOHATN3UPOBAHHONW MEAUIIMHBI.

Coznanue BEKTOPHBIX BAaKIMH C IENbI0 0OecriedeHrs KOMOMHUPOBAHHOM 3amuThl oT Bo30ynuteneit OPBU,
YCTaHOBJICHHE MOJIEKYJISPHBIX MeXxaHU3MOB (yHkiroHupoBanus PHK-cogepxamux BUpYCOB, BBI3BIBAIOIIMX
0c000 oIacHbIe 3a00JIEBAHUS YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuuel u cxemsl: «lcrnonb30BaHHE MUKPOOPTaHW3MOB B TPOMBIIIJICHHOM IPOU3BOACTBEY, «Kietounas
UHKEHEpUs», «| eHHast HHKCHEPUSI».

Jlaboparopnas pabota «3ydeHne 00bEKTOB OUOTEXHOIOTUM.



[IpakTuueckas pabota «IlonmydeHre MOIOUHOKUCIBIX MPOJTYKTOB.

Dkckypcust «bHOTEeXHOIOTUS — BayKHEHIIas MPOU3BOIUTENIbHASL CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOJICTBO)».

11 KJIACC
Tema 1. 3aposkieHue u pa3BUTHE 3BOJIOIHOHHBIX NPeACTABJICHUNA B 0M0JIOTHHI

OpomonnonHass teopust Y. JlapBuHa. IlpeanochulkM BO3HMKHOBEHUSA AapBUHHM3MA. JKW3Hb W HaydHas
nesarenbHocTh Y. [lapBrHa.

Z[BI/I)KYH_[I/IG CHUJIBI ABOJIIOIMU BHUAOB 10 Y. [[apBI/IHy (BLICOKEIH HHTCHCHUBHOCTb PA3MHOXCHHA OPIraHU3MOB,
HacCJICACTBCHHAsA U3MCHYNBOCTD, 60pb6a 3a CYIICCTBOBAHUC, €CTECTBEHHBIN U HCKYCCTBCHHLIﬁ OT60p).

Odopmnenne cuntetuueckoil Teopuu sBomonnu (CTI). HeltpanbHas Teopus sBomtonuu. CoBpeMeHHas
HBOJIIOIIMOHHAS OuoyioTHsA. 3Ha4yeHHe »HBOJIOIMOHHOW TEOopuu B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOMN
KapTUHBI MUDA.

JlemoHcTpanuu

[Hoptpetrsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cenr-Unep, XK. Krwosbse, Y. Jdapsun, C. C.
UYersepukos, U. 1. Imansraysen, Jx. Xonnein, /. K. benses.

Tabmuuer u cxembl: «Cuctema >xuBoii npupoasl (mo K. Jlunnew)», «JlecTHuma >XuBBIX cCymiecTB (1O
Jlamapky)», «MexaHusM (GpopMHupOBaHUs MPUCIIOCOOIEHUH Y pacTeHuil 1 kuBOTHBIX (o Jlamapky)y, «Kapra-
cxema Mmapipyra nmyremectsus Y. lapsuna», «Haxoaxu Y. lapsunay, «Popmbl 60pbOBI 3a CYIIECTBOBAHUEY,
«IToponel romy6eit», «MHorooGpasue KynbTypHBIX (GOpM KamycTbl», «Ilopojbl TOMalIHUX >KUBOTHBIX»,
«Cxema obpa3zoBanust HOBbIX BHJIOB (10 Y. /lapBuHY)», «CxeMa COOTHOLIEHMS ABMXKYIIMX CHJI 3BOJIIOLUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUH SBOJIIOLIUI.

Tema 2. MukposBosaonus 4 e€¢ pe3yabTaThl

[lomynsmuss Kak dieMeHTapHass eAuHMIA 3BotoLuU. COBPEMEHHBIE METOJbl OLIEHKHM TI'€HETHYECKOTO
pasHOOOpa3usi M CTPYKTyphl mnomymsuuid. l3meHeHne reHOQOHIA TMOMYNALMU KaK d3JeMEHTapHOe
HBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH reHeTuyeckoro paBHosecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPHl (IBUXKYIIME CHJIBI) D3BOJIONMU. MyTanuoHHBI Tporecc. KomOuHAaTHBHAS
U3MEHUYUBOCTh. Jlpeiid reHoB — ciydaliHble HEHANpPaBIEHHBIE W3MEHEHHUS YacTOT alljielied B MOMYJSALHUsX.
Dddext ocHoBarenst. Ighgexm dymuvLiouno2o 2opaviuika. CHUdNCEHUE 2eHeMUYecK020 Pa3HOo00pa3Usl. NPUUUHBL
u cneocmeus. Ilposenenue s3¢ppexma Opetigha 2enos 6 donvuux u manvix nonyaayusx. Murpamuu. WM3omnsmus
NONyJISuit: reorpaduveckas (MpOCTpaHCTBEHHAs ), OMOIOTrHYeCKas (PEPOTYKTUBHAS).

EcrecTBenHbIil 0TOOp — Hampapistomuid ¢akrop 3Bomonnud. opMbel €CTECTBEHHOTO OTOOpa: JBMKYILUH,
CTAOWIIM3UPYIOIINM, pa3pbiBatonuii  (au3pynTuBHbIN). [lomoBoit oT60p. BO3HMKHOBEHHWE U SBOJIOLHS
COITMATEHOTO TTOBEJICHHS KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pPe3yJlbTaT MHUKPOAIBOJIONMHM. BO3HUKHOBEHHE MPUCIIOCOOICHUN Yy
opranu3mMoB. ApomMopdo3sl U uanoanantanuu. Ilpumeps! nprucmnocoOi1eHui y opraHu3MoB: Mopdoorudeckue,
¢busnonoruueckue, OMOXUMHUYECKUE, ToBeaeHYeckre. OTHOCUTETbHOCTh IPUCIIOCOOIEHHOCTH OPraHU3MOB.



Bun, ero kpurepuu u crpykrypa. BumoobpazoBanue kak pe3ynbTaT MHKPOIBOJIONHH. V30s1ust — KIIFOYeBOM
dakTop BHmooOpazoBanms. I[lyth u cmocoObl BHIO0Opa3oBaHMS: aionaTpuieckoe (reorpaduyueckoe),
cUMIaTpudeckoe (IKOJOTUYECKOEe), «MTHOBEHHOE» (MONMIUIONAW3ANUs, TuOpuausanus). JnurensHOCTh
9BOJIIOLIMOHHBIX IPOILIECCOB.

MexaHu3mbl (OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponb  3BOJIONMOHHON OHOJNIOTHH B pa3pabOTKe HAy4YHBIX METOJOB COXpaHCHHs OHOpazHOOOpa3ws.
MHEKpO3IBOJIIONHS U KOIBOJIOIHKS MApasUTOB M HUX X035€B. MexaHu3Mbl (OPMUPOBAHUS YCTOWYHMBOCTH K
AHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHcTpauuun
[Hoptpetsr: C. C. YUerBepukos, J. Maiip.

TaOnuis! u cxembl: «MyTaloHHast U3MEHUYUBOCTBY, «[lonmynsaunoHHast cTpykTypa Buja», «Cxema MnposiBIeHUs
3akoHa Xapau—BaiinOepray, «/IBukymue Cuiabl 3BOJIOLUM», «IDKOJOrMYecKas H30JALUS OIS
ceBaHCKOH ¢openu», «l'eorpaduyeckas H30IALUS JTUCTBEHHHUIBI CHOMPCKON M JIMCTBEHHHUIBI JaypCKOM»,
«[TonynaunoHHbIe BOJHBI YMCICHHOCTH XHUIIHUKOB U XEpTB», «Cxema JEHCTBHsS €CTECTBEHHOIo OTOOpay,
«Dopmbl  OOppOBI  3a  cyuiecTBOBaHME», «MHAyCTpualbHbBI MenaHu3M», <« OKuBble HCKONaeMble»,
«IToxkpoBUTENHCTBEHHAS OKpacka KUBOTHBIXY, «[Ipenynpexnaromas OKpacka KHUBOTHBIX»,
«Puznonoruueckue agantauuny», «lIpucrnocoOneHHOCT, OPraHU3MOB U €€ OTHOCHUTEIbHOCTHY», «Kputepuun
BUa», «Bunbl-nBoitHnKmny», «CTpyKTypa BUAa B npupoae», «Crocodsl BunooOpazoBanusy», «I eorpaduyeckoe
BHUJ1000pa30BaHue TPEX BUAOB JIaH IbIIIEH», « DKOJIOTMUECKOe BI1000pa30BaHie BUI0B CUHUID, «[lonummon sl
pactenuit», «KamycTHo-peneunbiit THOpuI.

Ob6opynoBanue: repOapuy pacTeHHM, KOJUIEKIIMM HACEKOMBIX, Uydesla ITHUI] ¥ 3Bepeil ¢ mpuMepaMu pa3IndHbIX
NpUCIOcOoOIeHU, dYydena MNTUIL W 3BEepedl pa3HbIX BUAOB, TepOapuu pacTeHH OJM3KUX BHJIOB,
00pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOaMHU.

Jlaboparopnast pabota «BplIsiBlIeHHEe U3MEHYUBOCTH y 0COOEH OJHOTO BUIAY.

Jlabopartopnast pabota «IIpucrnocoOieHus OpraHu3MOB U UX OTHOCUTEIIbHAS 11EJIECO00PA3HOCTH.
Jlaboparopnas pabota «CpaBHEHUE BHI0B 10 MOP(OIOTHIECKOMY KPUTEPHIOH.

Tema 3. Makpoasosonust 4 €€ pe3yJabTaThl

MeTOJII)I HU3YUYCHUSA MAaKpOIBOJIIOLMUH. ITaneoHTOIOrNUECKIIE MCTOABI H3Y4YCHHSA ODBOJIFOLIHUH. HepexonHHe
(bOpMLI n (I)I/IHOFGHGTI/I‘-IGCKI/IC pAABI OPraHU3MOB.

buoreorpaduueckne metonbl m3ydenusi sBofonuu. CpaBHeHue Gaopbl 1 (payHBI MAaTEPHUKOB U OCTPOBOB.
buoreorpaduueckue ob6mactu 3emiau. Buasl-sHIEMUKY U PETTUKTHI.

OMOpHONIOTHYECKHE W CPaBHUTEIBHO-MOP(HOJIOTHYECKHE METOAbl HM3y4YeHHs OHBOMoUuH. [eHeTndeckue
MEXaHHM3MBI HBOJIOLUN OHTOTCHE3a M MOSBJICHUS BOJIONMOHHBIX HOBIIECTB. |'OMOJIOTHYHBIC U aHAIOTUYHBIC
opranbl. PynuMeHTapHble OpraHsl W araBU3MbBl. MOJEKYISpHO-TCHETHYECKHE, OHOXMMHYECKHE U
MaTeMaTHYeCKUEe METOABl M3Y4eHHUs HBOJIONUH. ['oMonoruunbie reHbl. COBpEMEHHBIE METOABI MOCTPOCHHS
(UIIOTeHETHYECKUX JEPEBBEB.

XpOMOCOMHBIG MyTalllu U 3BOJIIOIIUA 'CHOMOB.



OO6mwme 3aKOHOMEPHOCTH (TpaBwWiIa) ABOJOUMH. [lpunyun cmewnvt Gyuxkyuti. HeoOpaTUMOCTh HSBOIOIHUU.
AnantuBHas paauanys. HepaBHOMEPHOCTh TEMITOB YBOJIOIIHH.

JeMoHcTpauuun
[Toptpetsr: K. M. Bap, A. O. KoBasieBckuii, @. Mroiuiep, J. ['ekkensb.

Tabmuupr n  cxembl: «DUIOTEHETHUUECKUH P JIOMIAgu», «APXEONTEPUKCY, «3BEpo3yOble SIIEPHI»,
«Crerouedainsr», «Punnopurs», «CeMeHHble TanopoTHUKW», «buoreorpaduueckue 30Hb 3eMimy, «peiid
KOHTHHEHTOBY», «Penuktbl», «HauanbHble CTaguu SMOPHOHAIBHOTO PAa3BUTUS MO3BOHOYHBIX KHBOTHBIXY,
«["oMOIOrMYHBIE U aHAJIOTUYHBIE OPTraHbly, «PyIUMEHTHI», «ATaBU3MBbD», « XpOMOCOMHBIE HAOOPHI YEIOBEKa U
HIMMIIaH3e», «[ J1TaBHbIE HAIIPAaBIECHUS 3BOJIIOLUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJIIOLIUN.

O60py,Z[OBaHI/I€Z KOJUICKI MU, rep6ap1/m, MYJBIKHA UCKOIIACMBbIX OCTATKOB OPraHU3MOB, MYJISIZKH TOMOJIOTMYHBIX,
AHAJIOTUYHBIX, PYAUMCHTAPHBIX OPraHOB U aTaBU3MOB, KOJUICKIIUHA HACCKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe KU3HA HA 3eMile

Hayunbie runoTe3bl MpoucXoKIeHUs KU3HU Ha 3emiie. AOroreHne3 u nancnepmusi. JloHaydHbie peICTaBICHUS
0 3apOKJICHUU XU3HU (KpeanmoHu3M). ['umore3a mocTostHHOrO caMO3apOKICHUS KU3HU U €€ OMPOBEPIKEHUE
onbitamu @. Peru, JI. Cnamnannanu, JI. [Tacrepa. [IpoucxoxieHne )uU3HA U aCTPOOHOJIOTHS.

OcHOBHBIE HTanbl HEOpPraHuyeckou »sBomtouuu. [lmaHerapHas (reosioruveckas) HBOJIONUSA. XUMHUUYECKast
3BONMIONMSA. AOMOTEHHBIA CHHTE3 OpraHMYecKuX BemlecTB u3 Heopranundeckux. Omnsir C. Munepa u I'. FOpu.
O6pazoBanue monuMepoB U3 MoHomepoB. KoamepBarhas rumore3a A. WM. Omapuna, rumore3a NEpBHYHOTO
oynboHa JIx. XonzaeitHa, renetnyeckas runote3a I'. Ménnepa. Pu6osumsl (T. Yek) u runotesa «mupa PHK» V.
I'un6epra. opmupoBanre MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.

I/ICTOpI/IH 3eMin u METOJBI €€ HU3YyUCHUA. HckomaeMbie OpraHnu4CeCKUC OCTATKHU. FGOXpOHOJ'IOFI/ISI U €€ METOBL.
OtHocHTeNbHAS U a0COTIOTHAS TCOXPOHOJIOT . FCOXpOHOHOFI/I‘ICCKaﬂ IIKaja: 50HbI, 3pbl, ICPHUOABI, STIOXH.

HavaneHbple oTanel opraHumdeckoid sBomtouuu. llosBieHne W 3BOMIOLMSA MEPBBIX KIETOK. OBOJIIOLMA
MeTabonu3ma. Bo3HHKHOBeHHE NepBbIX 3KocucTeM. COBpeMEHHble MHKPOOHbIE OMOIUIEHKM Kak aHajor
nepBbIxX Ha 3emiie coobecTB. CTpoMaToiauThl. [IpokapuoOTHI M 3yKapHOTHI.

[Ipoucxoxaenrne 5SykapuoT (CHMOHMOTreHe3). DBOIIOLMOHHOE NPOUCXOXKIEHHE BUpPYcOB. [IpoucxoxnaeHue
MHOT'OKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX IPYIII MHOTOKJIETOUHBIX OPTaHU3MOB.

OcHOBHBIE ATalbl ABOJIONHUH BHICIIMX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuid. Bbixon pacteHuid Ha
cyury. IlosiBieHue crnopoBbBIX pacTeHMil M 3aBoeBaHWe MMHU cymud. CemeHHble pacteHus. [IpoucxoxuaeHue
LIBETKOBBIX PACTCHHIA.

OcHOBHBIE ATanbl SBOJIIOIHMHM >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl KMBOTHBIX. Benzckas ¢ayHna.
KeMOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX THUIOB. [lepBble XOpaoBble *KHMBOTHBIE. JKU3HB B BOJE.
DOBosmonus M03BOHOYHBIX. [Iporcxoxaenne ampubdbuii u pentunuii. [IporncxoxaeHne MISKONMUTAIOMNX U ITHII.
[Tpuniun kimoyeBoro apomopdosza. OcBoeHne 6€Ccro3BOHOUYHBIMU U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe ®u3HM Ha 3emiie TIO dpaM U TMepuoIaM: apxel, MpoTepo3oi, Mmaneo30ii, Me3030i, KaiiH030i. OO0mIas
XapaKTEePUCTUKA KJIUMaTa U TeoJoruyeckux mporeccoB. [losBieHre W pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYraeobpa3zoBaHue: €ro YCIOBHS U BIMSHUE HA Ta30BBIN COCTaB aTMochepsl.

MaccoBbie BBIMUPAHUS — IKOJIOTUYECKUE KPU3HUCHI TPONLIOro. [IpiurHbI U CIeICTBUS MaCCOBBIX BRIMUPAHUI.
CoBpeMeHHBIH 3KOIOTHYECKHI KpHU3HC, ero ocooeHHocTH. [Ipobiema coxpanenust OnopasHooOpa3ust Ha 3emiie.



CoBpeMeHHass CHUCTeMa OpraHudeckoro wmwupa. IlpuHnunel kiaccupukanuu opraHu3MoB. OCHOBHBIE
CUCTEMaTUYEeCKHUE TPYIIbI OPraHU3MOB.

JeMoHcTpauuun

[Toptpetsr: @. Penu, JI. Cnaymannanu, JI. [lactep, Y. 1. Meunukos, A. Y. Onapun, [x. Xongein, I'. Ménnep,
C. Mumnep, I'. FOpu.

Tabmuupr u cxemel: «Cxema onbita @. Penuy», «Cxema ombita JI. IlacTepa mo m3ydeHuto camo3apoxkaeHUs
KU3HWY», «Cxema onbita C. Muiepa, I'. FOpu», «ITanbl HeopraHuyecKkou 3Boonumny, «I'eoXpoHonoruueckas
mkana», «HavanpHble STambl opraHuyeckod HBomroLMM», «Cxema 00pa3oBaHUS JYKApUOT IYyTEM
cumOuoreneza», «Cucrema >KuUBOW mnpupoab», «CtTpoeHue BHpyca», «ApoMOp(hO3bl pPaCTCHUN»,
«Punnoduter», «OOHOKIETOUHBIE BOAOPOCIN», «MHOrOKIeTOUHble BOJOpOCIn», «Mxm», «IlanopoTHukn»,
«['onocemenHble pacteHus», «OpraHbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUS >KUBOTHOI'O MHUPA»,
«Apomopdo3sl KUBOTHBIX», «lIpocTeitmue», «Kumeunomnonoctueie», «Ilnockue yepBu», «UneHUCTOHOTHEY,
«Pe10BI», «3emHOBOAHBIEY, «lIpecMbikatomuecsy, «[Itumpl»y, «Miekonuratonmey, «Pa3Butue Xu3HU B
apXxeuckou spe», «Pa3BuTue KU3HM B IPOTEPO3OUCKON 3pe», «Pa3BuTHE XKU3HM B IAIECO30MCKOH 3pe»,
«Pa3BuTne XM3HU B ME3030HCKOM 3pe», «Pa3BuTue XM3HM B KallHO30MCKOW 3pe», «CoBpeMeHHas CUCTEMa
OpPraHUYECKOTO MHUPa».

O6opynoBanue: repbapuu PAacTEHUH Pa3IUYHBIX OTHEIOB, KOJUICKIIMM HACEKOMBIX, BJIQKHBIC IpermapaThl
YKABOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN UIJIOKOKHUX, CKEJIEThI I03BOHOYHBIX KUBOTHBIX, Yydesa IITUL] U
3BEpeil, KOJJIEKLIMM OKaMEHEJIOCTEH, TI0JIE3HBIX UCKOMAEMBbIX, MYJISDKM OPTAaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnas nabopatopHast padora «MoaenupoBanue onbiToB Mumnepa—tOpu no n3ydeHuro abuoreHHoro
CHHTE€3a OPTaHUYECKUX COCMHEHUH B IepBUYHON aTMochepe».

JlaGopaTopHnas padora «/3yueHne u onucaHue UCKONAaeMbIX OCTaTKOB IPEBHUX OPTraHU3MOBY.
[IpakTuueckas padbota «M3yueHre ocoOeHHOCTEN CTPOEHMS pACTEHUM Pa3HbIX OTJEIOBY.
[TpakTryeckas padorta «M3ydeHne ocOOEHHOCTEN CTPOECHUS TO3BOHOYHBIX )KUBOTHBIX ).

Tema S. Ilpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTponoaorui. Meroibl aHTPOIIOJIOTHH.

CraHoBeHHE MTPEICTABICHUI O MPOUCXOXKICHUM yenoBeka. Penurnosnsie Bo33peHusi. CoBpeMEeHHbIE HayYHbIE
TEOPHH.

CXoACTBO 4YejoBeKa C JKMBOTHBIMH. CHUCTEMaTHYecKoe IOJIOKeHHE dYelioBeka. CBUIETENhCTBA CXOACTBA
YEJIOBEKA C KUBOTHBIMH: CPABHUTEIBHO-MOP(OIOTHUECKIE, YIMOPHOTIOTUUECKHE, (DHU3HOTIOTO-OMOXUMUYECKHE,
noBefeHdYeckue. OTIWYUS YeIOBEKa OT KUBOTHBIX. [IpsSAMOXOXXIeHHWE W KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3Ta U BTOPOU CUTHAIBHOM CUCTEMBI.

JIBroxymue cuibl ((hakTopbl) aHTpOTIOTeHe3a: OUoIorndeckre, conraibabie. COOTHOIIEHHE OMOIOTUYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMU aHTpoIOreHe3a. PanHue yenoBekooOpa3Hble 00e3bsiHBI (TPOKOHCYIIBI) U PAaHHUE MMOHTHIBI —
o0Ire mpeIKu YeI0BEKO0Opa3HBIX 00€3bsiH U JII0JeH. ABCTPAIONUTEKH — ABYHOTHE Mpeaku rojel. UemoBek
yYMEJIbIi, IIEpBbIE U3TOTOBICHUSA OPYAUN Tpyaa. UesloBek MpsAMOXOIAIIUN U IIEPBbIN BBIXOJ JIFOACH 3a IPEeIIbl
Ad¢puxu. Yenosek reiaenboeprckuii — o0Mmuid MpeaoK HeaHIepTaTbCKOTO YeIOBEKa U YellOBeKa Pa3syMHOTO.



UenoBek HeaHIIEPTaNbCKUWA KaK BHJ JIIOJAEH XOJIOJHOrO KiMMara. YesloBeK pa3syMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKHI YeJIOBEK, OCBOCHUE KOHTHHEHTOB 3a npeaenamMu Adpuku. [lageoreneTnka u majieoreHOMUKa.

DBOJIOIHUS COBPEMEHHOI0 4enoBeka. EcrecTBeHHBINH 0TOOp B MOMYISALMAX YeloBeKa. MyTalMOHHBIN mpoiiecc
u nonumopdusm. Ilonynsunonusie BOIHBI, Apeid reHoB, Murpauus 1 «3G(exT ocHOBATEN» B MOMYISIUIX
COBPEMEHHOI0 YEJIOBEKA.

Yenoseueckue pacel. [lonsitue o pace. bonmpime pacel: eBporeonHas (eBpasuiickas), aBCTpalo-HETPOHIHAS
(9xBaTOpHaNbHas), MOHTOJIOMIHAA (A3MaTCKO-aMEpUKAHCKas). Bpems M myTH pacceneHus dYeloBeKa I10
wia”Here. EquncTBo yenoBeueckux pac. HayuHnas HecocToATeNbHOCTh pacu3Ma. [Ipucnoco6ieHHOCTh YenoBeka
K pa3HbIM yCJIOBUSM OKpY>Karollel cpeasl. Bausaue reorpaduueckoii cpesl u apeiida reHoB Ha MOP(OIOTHIO
1 (PU3UOJIOTHIO YEIIOBEKA.

MeXIUCUMIUIMHAPHBIE  METOAbl B (U3MYECKOW  (OMONOrMYecKOd) AaHTPOMOJOTHH. DBOJIONHMOHHAS
AHTPOIOJIOTUSL U TAaJCOAHTPOIOJIOTUS YEIOBEUECKUX NOMynsauuid. buoconuanbHble Mccaea0BaHUsS TPUPOJIbI
yesoBeka. McciaenoBanue K03BOMIOIMN ONOJIOTHYECKOTO ¥ COLMAIBHOTO B YETIOBEKE.

JlemoHCTpanuu
IToptpetsr: Y. lapsun, JI. JIuku, 4. d. Poruackuii, M. M. I'epacumos.

Tabmuie! u cxeMbl: «MeTobl aHTPONOJIOTUNY, «I 0JIOBHOI MO3T YenoBekay, «HenoBekooOpa3HbIe 00e3bsIHBIY,
«CKeJleT 4elnoBeKa M CKeleT IMUMMaH3e», «PyquMeHThl U aTaBU3Mbl», «/[BHXKYIHME CHUIIBI aHTPOIIOI€HE3a»,
«OBOJIIOLIMOHHOE JIPEBO YEJIOBEKa», «ABCTpaloOnuTeK», «YenoBek yMenblil», «YenoBeKk MNpsIMOXOIAIIU»,
«/lenucoBckuii venoek» «Heannepranbiply, «KpoMmanboHib», «lIpenku yenoBeka», «ITambl HBOIIOIUU
yenoBeKay, «Packl yemoBekay.

O6opynoBaHue: MyISKHM OKaMEHENOCTeH, NPeIMETOB MAaTepUANbHON KyJIbTYphl TPEIKOB YEIOBEKa,
penponykuuu (pororpaduu) xKapTUH ¢ MHUDOTOTHYESCKUMH M OMOJEHCKMMH CIOKETaMU TMPOUCXOKIACHUS
yenoBeka, (oTorpaduu HaxoI0K NCKOMAeMbIX OCTaTKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENIb Yeperna yeloBeKa
Y Yepera MMMITaH3€e, MOJIETh KUCTH YeJIOBEKa U KUCTU MIUMITIaH3€, MOJIEIH TOpCca MPEIKOB YeI0BeKa.

Jlabopatopnast pabora «l3ydeHue OCOOEHHOCTEH CTpOEHHUS CKeJleTa YelOBEKa, CBSI3aHHBIX C
MIPSIMOX OKJICHUEM).

HpaKTI/I‘-IeCKaH pa60Ta ((I/I3y‘-ICHI/IC 9KOJIOTMYECKUX afalTaluid 4YeJI0BeKa.

Tema 6. Dxosiormsi — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB M HaJOPraHM3MEHHBIX CHCTEM C
OKpY:KalolIeH cpeaou

3apoxaeHue u pa3BuTHe dKoJoruu B Tpyaax A. I'ym6onbara, K. @. Pynse, H. A. CeBepuosa, J. I'ekkens, A.
Tencnu, B. H. Cykauésa. Pa3znensl u 3a1aun skonoruu. CBsA3b 3KOJIOTHH C APYTUMHU HayKaMH.

Mertoabl skonoruu. IloneBbie HaOmrofeHUs. DKCHEPUMEHTHI B HKOJIOTHH: TNPHUPOJHBIE M JaOOpaTOpHBIE.
MonenupoBaH#€e B SKOJOTHH. MOHUTOPUHT OKPY’KAIOIEH CPebl: JIOKAIbHBINA, pErHOHAIBHBIN U TII00aTbHBIH.

3HaueHUEe DKOJOTMYECKUX 3HAHMW UI1 4YEJIOBEKa. OJKOJIOIMYECKOe€ MHPOBO33PEHHE KaK OCHOBA CBS3EH
4eJI0BEeUeCTBa € INpUponod. POpMUpPOBAaHUE HKOJIOTUYECKOM KYJIBTYPbl M 3KOJIOTMYECKOW I'PaMOTHOCTH
HACEJICHUS.

JlemoHCTpanuu

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



Tabmuib! u cxembl: «Pa3nensl sKkoIoTum», «MeTObI SKOJIOTUNY, «CXeMa MOHUTOPUHTA OKPYXKAIOIICH CPEIbI.
JlaboparopHnast pabota «/3yueHne MEeTo10B SKOJOTUUECKUX UCCIEAOBAHMIN.
Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okonornyeckue (akTopsl M 3aKOHOMEPHOCTH HX nedcTBus. Kiaccupukamus 5KOIOTHYecKux (aKTopoB:
abnotnyeckue, OMOTHYECKUE, aHTPOTOreHHbIe. O0IIHe 3aKOHOMEPHOCTH JICHCTBHSI HKOJIOTHUECKUX (haKTOPOB.
[TpaBuno munumyma (K. Ilnpenrens, FO. JIu6ux). TomepaHTHOCTb. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue paktopsl. CBeT Kak 3Koiorudeckuii gpaxrop. JleiicTBue pa3HbIX y4aCTKOB COJIHEYHOTO CIIEKTpa
Ha OpraHu3Mbl. JKOJOTMYECKHUE TPYIIIbl PACTEHUN U >KUBOTHBIX 10 OTHOIIEHHIO K cBeTy. CUrHanbHasi poJib
cBeTa. PoTONEPUOAU3M.

Temneparypa kak skosiorudeckuid Qakrop. JleiictBue TemrepaTypbl Ha opranusmbl. [lodikmioTrepmHbie U
TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuii Qaxtop. IlpucnocoOnenuss pacTeHHd K TOIAEPKAaHHIO BOAHOTO OanaHca.
Krnaccudukanus pacTeHHid MO OTHONIICHHIO K Boje. IIpucrmocoOneHHs >KUBOTHBIX K W3MEHEHHUIO BOJHOTO
pexUMa.

Cpenpl oOWTaHHMsT OPraHM3MOB: BOJHAs, HA3eMHO-BO3IYyIIHAs, ITOYBEHHAs, TIIyOWHHAs TOAIOYBEHHAs,
BHYTpHOpraHu3MeHHasi. DU3NKO-XUMHUECKHE OCOOCHHOCTH cpell oOMTaHus opranu3MoB. [IpucrmocobneHwus
OpPraHMU3MOB K JKH3HM B pa3HBIX Cpelax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE puTMbl. CyTOUHBIE U TOAMYHBIE pUTMBL. [Iprcnoco6ieHHoCTb
OpPraHU3MOB K C€30HHBIM U3MEHEHMAM YCIOBUM KU3HH.

XKuznennvle popmbl opranusmoB. [loHsTHEe 0 xHU3HEHHON (Qopme. KuU3HEHHbIE (OPMBI PACTEHUN: IEPEBbBA,
KYCTapHUKH, KYCTapHWYKH, MHOTOJICTHHE TpPaBbl, OIHOJCTHHWE TpaBbl. JKW3HEHHBIC (OPMBI IKUBOTHBIX:
TUIPOOMOHTHI, T€OOMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOEHUS M 00pa3a KU3HU.

buotnueckue ¢pakropbl. Buabl 6MoTHYecKnX B3aWMOAECUCTBUNA: KOHKYPEHIIHS, XUITHUYECTBO, CUMONO3 U €ro
¢dopmbl. Ilapasutusm, Koomepamusi, MyTyalu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO).
Herpoduueckue B3aumoneiictBus (tomuueckue, Qopuueckue, ¢adbpuueckue). 3HaueHUE OHOTHUECKUX
B3aMMOJICHCTBHIA IS CYIIECTBOBAHUS OPTaHU3MOB B cpefie oouTanus. [IpuHIUI KOHKYPEHTHOTO UCKIIIOUESHHUS.

JlemoHCTpanuu

Tabmuis! u cxeMbl: «JKoJorndeckue GakTopbl», «CBETOBOM CHEKTPY, «IKOIOTUYECKUE TPYIIIbI )KUBOTHBIX TIO
OTHOIIIEHUIO K CBETY», «TEeIIOKpOBHBIE >KHUBOTHBIE», «XOJOAHOKPOBHBIE JKMBOTHBIE», «DU3MOJOTHUYECKUE
aJanTaluu KUBOTHBIX», «Cpenbl oOUTaHMsI OpraHU3MOBY, «buonormdeckue putMmbl», «Ku3HeHHBIE (HOPMBI
pactenuii», «OKusHeHHble (OPMBI KUBOTHBIX», «IJKOCHUCTEMA IIUPOKOIUCTBEHHOTO Jecay, «IKOCHUCTeMa
XBOWHOTO Jecay, «llemn mmranus», «XunHudectBoy, «llapazutuamy», «KoukypeHmusy, «CuMOno03»,
«KomMeHcammu3m.

O6opynoBanue: repdapuu pacTeHU M )KUBOTHBIX, IPUCIIOCOOICHHBIX K BIMSAHUIO PA3IMUYHBIX KOJIOTMYECKHX
¢dakTopoB, TepOapuu CBETONIOOMBBIX, TEHENIOOMBBIX W TEHEBBIHOCIUBBIX pACTEHUH, CBETOIIOOUBEIE,
TEHEMOOMBBIE ¥ TEHEBBIHOCIHMBBIC KOMHATHBIE pACTEHUs, TrepOapuu M KOJUICKIUH TEIUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOHYMBBIX PAaCTeHUH, yydena MTHUI] U 3Bepei, repOapun pacTeHUH, OTHOCIIIUXCA K
rurpopuTaM, kcepopuraM, Me30(uTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYMIN, KOJUICKIUH >KUBOTHBIX,



OoOMTaIMX B Pa3HBIX Cpelax, repbapud M KOJUICKIMH PACTEHWW W JKUBOTHBIX, OOJIAMAIONIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCJIOBHH JKH3HU, TepOapuu ¢ KOJUICKIIMM PAcTECHUH U
KUBOTHBIX Pa3JIMYHBIX KHU3HEHHBIX (OPM, KOJJICKIIUU KUBOTHBIX, YIACTBYIONIUX B PA3TUYHBIX OMOTHUYECKUX
B3aNMOICHCTBUSIX.

Jlaboparopnas paboTa «BbIsBICHHE TPUCTIOCOOICHHUI OPraHU3MOB K BIUSHUIO CBETA.
JlabopartopHnast pabota «BplsiBIIeHHE TPUCITOCOOIEHU OPTaHU3MOB K BIUSHUIO TEMIICPATYPBI».
JlabopaTopHnast paboTta « AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHUH M3 Pa3HbIX MECT OOMTAHUS.
Tema 8. Jkoj10rusi BUA0OB M NOMYJIALMI

DKOJIOTUYECKHE  XapaKTepuCTUKW  monyisiuu. llomymsiuus kak — Owonoruyeckas cucrema. Poib
HEOJIHOPOJAHOCTH Cpelbl, (DU3MYECKHX OapbepoB M OCOOCHHOCTEW OHOJIOTMM BHIOB B (OpMHpOBaAHHWH
MIPOCTPAHCTBEHHOW CTPYKTYphI momyssiiuii. OCHOBHBIE TMOKA3aTENH TOMYJISIIIUU: YUCICHHOCTh, TUIOTHOCTD,
BO3pAacTHasl U TI0JI0Basi CTPYKTYPa, PO’KIAAEMOCTh, IIPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPAIIHSI.

Okosoruueckas CTpykrypa nonyiasuuu. OlleHKa YWCIEHHOCTH MONyasuuu. JlnHaMuka Nomyssiuuu v eé
perynsauusa. buotuyecknii noTeHIMAI NOMyIsAuuu. MoJenupoBaHWe JUHAMUKM rnonyisinud. Kpubele pocra
YUCIEHHOCTH mnomynsauuu. KpuBble BbDKMBaHMs. Peryssuus 4MCIEHHOCTH NOMYJSALMM: poiib (HakTopos,
3aBUCAIIMX U HE 3aBUCALIMX OT INIOTHOCTU. DKOJOIMUYECKUE cTpaTeruu BuaoB (r- u K-crparerun).

[Tonstue 00 sKkonoruuyeckoil Hume Buaa. Mectoobutanue. MHoOromepHas MOJAENIb 3KOJIOTMYECKON HUIIU
JIx .M. XarunHcoHa. Pa3zmepsl akosiornueckoil Huu. IloreHunanbHas v peanu30BaHHAsT HULIK.

BI/I)I KaK CHCTEMaA HOHYHﬂHHﬁ. Apeaﬂm BHUIO0B. BI/II[BI U HX JXKHU3HCHHBIC CTpPAaTCruu. OKOJIOTUYECKHE
O3KBHUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEJICHUS ¥ MUTPAIINI )KUBOTHBIX. brosornueckue MHBa3UM 4yKEPOJTHBIX BHJIOB.
JlemoHCTpanuu
[Toprper: Ix. . XaTuynHCOH.

Tabmumel u  cxeMbl: «IKOJOTHYECKHE XapaKTePUCTUKH Tomynsuun», «lIpocTpaHCTBEHHas CTPYKTypa
nonyJsiuumny, «Bo3pacTHeie nTUpaMuIbl NOMYISIIUNY», «CKOPOCTh 3aCEIeHUs MOBEPXHOCTH 3€MJIU Pa3InYHbIMU
opranuzMamm», «Mogenb 3kosnornueckort Humm JIx. M. Xatunnconay.

Ob6opynoBanue: repdbapuu pacTeHUH, KOJUIEKIIUHU )KUBOTHBIX.

Jlabopartopnast pabota «I[IpucrnocoOneHust CEMsIH paCTeHUHN K PACCETICHHUIOY.

Tema 9. Ikos10rus1 c0001IECTB. IKOJIOTHUECCKUE CUCTEMBI.

CooOmiectBa oprann3MoB. buoiieHos u ero crpykrypa. CBs3u MeXAy OpraHu3MamMu B OHOIIEHO3E.

Dkocucrema kak oTkpeitas cucrema (A. Jlx. Tercnu). OyHKIIMOHATBEHBIE 0JOKH OPTaHU3MOB B IKOCHCTEME:
MPOYLIEHTHI, KOHCYMEHTHI, penymneHTol. Tpoduueckue ypoBHH. Tpodudeckue menu U cetn. AOMOTHYECKHE
6510Kku 3KxocucTeM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE MTOKa3aTeNN IKOCUCTEMbI. buoMacca 1 mpoayKius. DKOJIOTHYeCKUe MUPaMUIbl Yucel, OMOMacchl U
JHEPIHUH.



Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE
CMEHBI CO00IIeCTB — cyKueccuu. llepBuuHble W BTOPUYHBIE CYKIIECCUM W UX MPUYMUHBI. AHTPOIOTEHHBIE
BO3JICHCTBUS Ha cykieccuu. KimmMakcHoe cooOmiecTBo. bropa3znooOpasue U MmoiHOTa KPyroBOpoTa BEIMIECTB —
OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpupoaHbIe SKOCHCTEMBI. DKOocUcmembl 03Ep U peK. DKocucmemvl Mopel U OKeanos. DKocucmemvl myHop,
z1ecos, cmeneli, NyCMmultb.

AHTpONOTeHHbIE 3KOCUCTEMBI. Arpo3KocucTeMa. ArpoleHo3. Pazauuus Mexay aHTpPONOIreHHBIMM U
IIPUPOJHBIMU 3KOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uopa u dayna. CuHaHTponM3aIus
ropoJIcKoil payHsl. buonoruueckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUSA OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 3KocucTeMax. Poib kackadHoz2o
aghpexma u 6u006-30upuramopos (Knouesvix 6u008) 6 GyHKYuoHUposaruu sxkocucmem. llepeHoc IHEPTHH U
BEIIECTB MEX/Y CMEKHBIMH KOCHCTEMaMU. Y CTOWYMBOCTh OPTraHU3MOB, TOMYIISALUNA U SKOCUCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JAECHCTBUM.

Mexanuzmwi 6030elcmeust 3aZpﬂ3H€HHﬁ PA3HbBIX  MuUnoe Ha Cy60p2aHu3M€HHOM, Op2AHUSMEHHOM,
NONYJAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHO6bl IKOJNOSUHUECKOSO HOPMUPOBAHUA AHMPONOSEKHO20
6030elicmeusl. MeTOIIOJIOFI/IH MOHHUTOpPHHTI'a CCTCCTBCHHBIX U aHTPOIIOTCHHBIX 3KOCUCTEM.

JleMoHCTpanuu
IToprper: A. JIx. Tencau.

Tabmunel u cxembl: «CTpykTypa OuOILIEHO3a», «JKOCHCTEMa IIHPOKOJIUCTBEHHOrO Jiecay, «IDKocHucrema
XBOMHOrO Jiecay, «QPyHKIMOHAJIbHBIE TPYNIBl OPraHU3MOB B JKocHcTeMe», «KpyroBopoT BemECTB B
skocucteme», «llemu mnuTaHus (macTOMIHAA, JETPUTHASA)», «OKOJIOTMYECKas MUpaMuia YUCel»,
«JKojoruyeckas nmupampaa Ouomaccel», «IKOJOrMUecKas Nupamuja sHeprumy», «OOpa3zoBaHue O00JI0Tay,
«IlepBuunast cykueccusi», «BoccraHOBiIEeHHE jeca MOcCHIE TMOXkapa», «IKOCHCTEMA 03€pay, «ATrpoLEHO03»,
«KpyroBopot BelecTB U NOTOK SHEPTHH B arporieHo3e», «IIpumepsl ypOosakocuctem».

OGOpy,Z[OBaHI/ICZ FCpGapI/II/I paCTeHHﬁ, KOJUICKIUU HACCKOMBIX, Hy4dCJia IITULl U 3BCpCI>i, rep6ap1/11/1 KYJbTYPHBIX U
AUKOPACTYIIHUX paCTCHHﬁ, AKBapUyM KaK MOJCJIb SKOCUCTCMBI.

HpaKTI/I‘-IeCKaH pa60Ta «I/I3y‘-ICHI/Ie " OIIMCaHHEC yp603KOCI/ICTCMLI)).

Ha60paTopHa${ pa60Ta «I/I3yquI/Ie paBHOO6pa3I/I}I MCJIKUX TIMOYBCHHBIX YICHHUCTOHOIMX B Pa3HbIX
OKOCHUCTEMAX».

OKCKypcusi «KCKypcUsi B TUIIMYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HSIK, €IbHUK, Ha CYXOAOJbHBIM MU
MOWMEHHBIH JTIyT, 03€p0, 60J0TO)».

DKCKypcus «DKCKYpCHs B arpo3KocUCTeMY (Ha TOJIE WK B TEIUNIMYHOE XO3SICTBO)».
Tema 10. buocdepa — rinodanbHas IKocUCTEMA

buocdepa — oOmienmmanerapHas o0oyiouka 3emiid, T CYIIECTBYET WM CYIIECTBOBala >XU3Hb. Pa3ButHe
npeacTaBieHuii o ouochepe B Tpyaax J. 3rocca. Yuenne B. U. Bepnanckoro o 6uochepe. O6mactu 6nochepnr
u e€ cocrtaB. KuBoe BemnecTBo Ouochepsl U ero PyHKIUH.



3aKOHOMEPHOCTH CyliecTBOBaHUs Ouocdeprl. OcobeHHOoCcTH Onochepsl Kak TIO0AThHOM HSKOCHCTEMBI.
Jlunamuueckoe paBHOBecue B Omocdepe. KpyroBopoTsl BemIECTB M OMOTCOXMMHUYECKHUE IUKIBI (yriaepona,
a30Ta). PUTMUYHOCTH siBIeHUN B Onocdepe.

3oHanbHOCTh Onochepsl. [lonsarue o 6uome. OcHOBHBIE OMOMBI CYIIM: TYHJIpPA, XBOHHbIE Jeca, CMEIIaHHbIE U
IIMPOKOJIMCTBEHHBIEC JIECA, CTENH, CaBaHHBI, IIYCTbIHM, TPOIMYECKUE Jieca, BBICOKOTropbsa. Kimmar,
PacTUTEIbHBINA U )KUBOTHBIA MUP OMOMOB CYIIH.

CtpykTypa 1 QYHKIIHUS )KMBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIMANIA U OMOCHEPHBIX (QYHKITHH.
JeMoHcTpauuun
[Toptpetsr: B. U. Bepnazackuii, 3. 3rocc.

Tabmumer m cxemel: «leochepsr 3emmu», «KpyroBopor azora B mpupozae», «KpyroBopor yriepoga B
npupoje», «KpyroBopot kucioponaa B npupopae», «KpyroBopot Bojsl B ipupoe», «OCHOBHBIE OMOMBI CYIIIN,
«Knumatnueckue mnosica 3emnn», «Tyngpa», «Taitra», «CmemanHblii nec», «LIMpOKOIMCTBEHHBIN Jecy,
«Crenby, «CaBanHay, «I[lycTeiHay, « Tponnyeckuii mecy.

O6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUN KHUBOTHBIX.
Tema 11. YestoBek u OKpykalomas cpeaa

DKOJOTHYECKHe KPU3UChl M UX MpUUMHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy. 3arpssHeHHe BO3AYLIHOU
cpensl. OxpaHa Bo3ayxa. 3arpsi3HeHue BOJHOW cpenpl. OXpaHa BOAHBIX pecypcoB. PaspylieHue mHOYBBHI.
OxpaHa noYBEHHBIX pecypcoB. MI3MeHeHne kiumara.

AHTpONOreHHOE BO3JEMCTBHE HA PACTUTEIbHBIM M KUBOTHBI MHp. OXpaHa pacTUTENBHOTO U >KUBOTHOTO
Mupa. OCHOBHBIE IPUHIUIIBI OXpaHbl pUpoabl. KpacHbie kHUTH. Oc000 oXpaHsieMble IPUPOAHBIE TEPPUTOPHH
(OOIIT). boranndeckue caapl ¥ 300JIOTHIECKUE TTAPKH.

OcCHOBHBIE IPUHIIUIIBI YCTOMUHUBOTO PAa3BUTHS YEJIIOBEUECTBA U MPUPOIbI. ParimonanibHOe pUpOoI0MI0JIb30BaHNE
U COXpaHEHHE OMOJOTUYECKOTro pasHooOpasus 3emiu. OOIIMe 3aKOHOMEPHOCTH TJIOOATBHBIX IKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCa U €T0 BEPOSTHBIE ITOCIIE/ICTBUSI.

Pa3BuTHE METO0B MOHHUTOPWHTA PAa3BUTHS OIACHBIX TEXHOTCHHBIX MporieccoB. Cucmemuvie uUCCie008anus.
nepexooa Kk pecypcocbepeearowell u KOHKYPEHMOCHOCOOHOU SHepeemuke. bBuonocuueckoe pasnoobdpasue u
buopecypcol. Hayuonanvuvle unghopmayuonnvie cucmemsl, obecneuusaiowue O00CMyn K uHgopmayuu no
COCMOSIHUIO OMOENbHbIX 8U008 U dKocucmem. OCHOBbI IKOpeabUIUMAYUU IKOCUCHEM U CNOco608 bopbObL ¢
buonogpesicoeHusmuU. PekoHcmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JlemoHCTpanuu

Tabmumpl 1 cxeMmbl: «3arpssHeHne arMmochepbl», «3arps3HeHHe TUIpocdepb», «3arps3HEHUE TOYBBDY,
«ITapaukoBsIit 3P dekT», «Ocobd0 oXpaHseMbIe IPUPOIHBIE TEPPUTOPHI», «MOJENH YIIPaBIIEMOTO MUPAY.

Ob6opynoBanue: dotorpaduu OXpaHsIeMbIX pacTeHUN W KUBOTHBIX KpacHoii kauru Poccuiickoit Denepanmm,
KpacHoit kHurHM peruona.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MM HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYarONTUMHUCS MPOrPaMM CPEIHETO
o0miero o6pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIC U IIPEIMETHBIE.

B crpykType NMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOrpaMMbl IO OHOJOTHM BBIACIEHBI CIEAYIOIINE
COCTABJIAIOLINE: OCO3HAHHWE OOYYAIOUIMMHUCSH POCCUICKONW TIpa)KIaHCKOM HIEHTMYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSTEIBHOCTH M CAMOOIIPENENICHUI0, Haiuyue momusayuu K OOyYEeHHIO OMOJIOTuH,
yenenanpaenennoe pazeumue BHYTPEHHUX YOEXKIEHHM JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH W
HUCTOPUYECKUX TPAJAULUI pa3BUTHS OMOJIOIMUYECKOIO 3HAHMS, 20MOGHOCMb U CNOCOOHOCMb O0YYaIOUINXCS
PYKOBOJACTBOBATbCS B CBOEH JEATEIBHOCTU LIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKAaMH, IPUCYIIMMH CUCTEME
Ononoruyeckoro oOpa3oBaHUs, Haluuue NPasoCo3HAHUS SKOJIOTHUECKON KYIBTYPbI, CHOCOOHOCMU CMABUMb
L€ ¥ CTPOUTH KU3HECHHBIE TUIAHBI.

JIndHOCTHBIE pe3yabTaThl OCBOCHHS TPOTPAMMBI IO OWOJOTHMH JOCTHUTAIOTCS B CIMHCTBE YYEOHOU W
BOCIIUTATEIILHOM ACATCIIBHOCTH B COOTBETCTBUH C TpaJulIHOHHBIMU pOCCHfICKHMPI COIIMOKYJIbTYPHBIMH,
HCTOPUYCCKMMU U NYXOBHO-HPABCTBCHHLIMHU LECHHOCTAMU, IMPUHATBIMU B O6H1€CTBG IIpaBUJIaMHd U HOpMaMHU
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M CaMOPa3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3ULMU JIMYHOCTH, NMAaTPUOTH3MA U YBAXKEHHUs K 3aKOHY W IMPABONOPAJIKY, YEJIIOBEKY Tpyla U
CTapuieMy TOKOJCHHIO, B3aUMHOIO YyBa)KEHHUs, OEpEeKHOTO OTHOLIEHUS K KyJIbTYpHOMY HACIEAUIO U
TpaJuLMsAM MHOTOHALIMOHAJIILHOTO Hapoaa Poccuiickon denepannn, NpUpOIE U OKPYKaIOLIEH cpeie.

JImyHOCTHBIE pe3yiabTaTbl OCBOCHUS yqe6H0ro npeamMeTa «buonorus» IOKHEI OTpa’)XaTb TOTOBHOCTH U
CIIOCOOHOCTH 06yqa101uﬂxc;1 PYKOBOACTBOBATHCH C(i)OpMPIpOB&HHOfI BHYTpeHHCI\/’I Ju(0%350005 ()7 JINYHOCTH,
CHCTEMOH HNECHHOCTHBIX OpHeHTaHHﬁ, IO3UTHUBHBIX BHYTPCHHHUX Y6CX(H6HHﬁ, COOTBCTCTBYROIIHX
TPAAUIIUOHHBIM LCHHOCTAM pOCCHﬁCKOFO O6H_IeCTBa, paCcInpCHUC KU3HCHHOI'O OIIbITa U OIIbITa ACATCIbHOCTH
B IIponeCcCe peaindallii OCHOBHBIX HaHpaBJ'[CHI/II\/’I BOCITUTATEIBHOM JACATCIIbHOCTH, B TOM YHMCJIC B HaCTH:

1) Irpa’kIaHCKOI'0 BOCIIUTAHUA:

C(OPMHPOBAHHOCTh TPAXKJTAHCKOW TO3HMIMU OOYYAIOMIErocs KaKk AaKTHMBHOTO W OTBETCTBEHHOTO YJICHA
POCCUICKOTO O0IIIEeCTBA;

OCO3HAHUC CBOUX KOHCTUTYLIMOHHLIX MTPaB U O6H3&HHOCTCﬁ, YBAXKCHHUC 3aKOHA WU IIPAaBOIIOPAIKA,

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NIEATENBHOCTH MPU CO3JaHUH YU€OHBIX MPOEKTOB, PEIICHUU YUEOHBIX U
MMO3HABATENbHbIX 3a/1a4, BHITOJTHEHUHN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OTpPEENsITh COOCTBEHHYIO TO3HWIIMIO TIO OTHOIICHWIO K SIBICHUSIM COBPEMEHHOW >KHU3HU H
OOBACHATH €€,

YMEHHE YUUTHIBATh B CBOMX JACHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOICUCTBHUS JIIOJIEH ¢ pa3HbIMU
yOeXKACHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU M COLUAIBHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIECCE COBMECTHOTO BBIOJNHEHHS YYEOHBIX, ITO3HABATEIBHBIX H
MCCIICIOBATEILCKUX 33/1a4, YBOKUTECIHFHOTO OTHOIICHUS K MHEHHIO ONMIIOHEHTOB NMPH OOCYXIECHUHM CIOPHBIX
BOTIPOCOB OMOJIOTHYECKOTO COJICPIKAHMUS,

TOTOBHOCTh K TYMaHUTapHOMN U BOJIOHTEPCKON JESATENbHOCTH;



2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCHUICKOM TpakJIaHCKON MACHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K CBOEMY Hapoiy,
YyBCTBa OTBETCTBEHHOCTH mepesa PoauHOM, roplocTy 3a CBOM Kpail, cBor0 PoauHy, CBOM SI3bIK U KYJIBTYDY,
MPOLIOE U HACTOsIIIee MHOMOHALMOHAIBHOTO Hapoa Poccuu;

LHEHHOCTHOC OTHOUICHUEC K MPHUPOAHOMY HACICIHUIO U IMaMATHHUKaM IIPpHUPOABI, JOCTHUKCHUAM Poccuu B HayKe,
HCKYCCTBE, CIIOPTE, TCXHOJIOTUAX, TPYAC,

CITIOCOOHOCTD OLICHUBAaTh BKJIa[ pOCCHﬁCKHX y‘léHBIX B CTAaHOBJICHHUC MW Pa3BUTHC 6I/IOJ'IOFI/II/I, IIOHUMAaHUA
3HAaYeHHUs OMOJIOTHH B MO3HAHUH 3aKOHOB IIPpUpPOabI, B ) KU3HU YCJIOBECKA U COBPEMCHHOI'O 06H.[€CTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CITY>K€HUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTD OLCHUBATh CUTYyalUIO U NPHUHUMATh OCO3HAHHBIC PCHICHHUA, OPUCHTHUPYACH Ha MOPAJIBbHO-
HpPaBCTBCHHBIC HOPMbI U HCHHOCTH;

OCO3HAHHC JIMYHOI'O BKJIa/Jia B IIOCTPOCHUC YCTOﬁqHBOFO 6yz[y1uer0;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTEISAM, CO3/IaHMI0 CEMBbM Ha OCHOBE OCO3HAHHOI'O IPHUHSTHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU C TPAIULIMAMU HapoaoB Poccuu;

4) 5CTETUYECKOTO BOCITUTAHUS:

9CTETUYCCKOC OTHOUMICHUEC K MHUPY, BKIIIKOYasd 3CTCTUKY 6I)ITa, HAay4YHOI'0O U TCXHUYCCKOIr0O TBOPUYECTBA, CIIOPTA,
Tpy/ia, OOIECTBEHHBIX OTHOIICHUIA;

MMOHUMaHHE YMOIIMOHAILHOTO BO3ECHCTBUS KHUBOM npupoabl 1 eé OCHHOCTH,

TFOTOBHOCTBb K CaMOBBIPAKCHHUIO B PA3HBIX BHUJAX HUCKYCCTBA, CTPEMJICHUC IMPOABJIATH KadCCTBa TBOp‘IGCKOﬁ
JIMYHOCTH,

5) ¢pusudeckoro BocnuTaHus, GOpMUPOBAHHS KYIbTYPHI 310pPOBbsI U YMOLMOHAIBHOTO OJIArONOTYUHS:

MMOHUMaHWE W peau3alus 30pOBOro M Oe3omacHOro olpasa >KM3HU (3I0pOBOE MHUTAaHHUE, COONIOJACHHUE
TUTUEHUYECKUX TPaBUI U HOPM, COAlaHCHPOBAHHBIN PEXUM 3aHSATHUH U OTIbIXa, peryispHas (usmdeckas
aKTUBHOCTbH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U
MICUXHYECKOMY 3JI0POBBIO;

MOHMMaHHE LIEHHOCTH MpaBWJI WHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 IMOBEJIEHHS B CHTYyallUsX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TIOCIICICTBHIA U HETIPHUATHUS BPETHBIX MPUBBIUEK (YIOTPEOICHUS alIKOTOJIsl, HAPKOTUKOB, KYpPEHUS);
6) TPYIOBOTO BOCITUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;



TOTOBHOCTh K aKTHBHOH JCATCIIbHOCTHU TEXHOJOTHYECKOH U COHHﬁJ’ILHOﬁ HAIpaBJICHHOCTH, CIIOCOOHOCTD
HHUIUHUPOBATH, IJIIAHUPOBATE U CAMOCTOATCIIbHO BBIIIOJIHATE TaKYH0 JCATCIbHOCTD,

UHTEpEC K pa3iuyHbIM cepam mpodhecCHOHATbHOU NEeATENIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOD
Oyayuieit nmpodeccun U peaaTn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTSHKCHUN BCCH KHU3HH,
7) SKOJOTUYECKOTO BOCIIUTAHMUS:

OKOJIOTHYCCKH uenecooGpa3Hoe OTHOIICHHUE K HNPpHUPOAC KAK HCTOYHHUKY IKHU3HHU Ha 3GMJIC, OCHOBE &
CYIICCTBOBAHUA

MIOBBILIEHUE YPOBHSI IKOJIOTHYECKOM KYJIBTYpbl: IPUOOPETEHUE OMbITA IUIAHUPOBAHUSI IIOCTYIIKOB U OLEHKU UX
BO3MOJKHBIX ITOCJIEACTBUM JI1 OKPYKAIOIIEH CpeIbl;

OCO3HAHME ITI00AIIBHOIO XapaKTepa dKOJIOTHYECKHX IPOOJIEM U IyTel UX PELICHNUS;

CIOCOOHOCTh HCHOJIb30BaTh MPHOOpETaeMble NPU H3YYEHUM OMOJIOTMM 3HAHUS W YMEHHS NpU PELICHUU
po0JIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOIONOIb30BAHUEM (COOJIIOICHUE MIPABUI MTOBEIEHUS B NPUPOIE,
HaIpaBJICHHBIX Ha COXpAaHEHHE PaBHOBECHUS B IKOCHUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, Onochepsl);

aKTUBHOE HEMPUATUE JCHCTBHUM, MPUHOCAIIUX BPE] OKPYKAIOIIEeH NMPUPOJHON cpelie, yMEHHE MPOTHO3UPOBAThH
HeOIaronpusATHBIE YKOJIOTUYECKUE MTOCIEICTBUS MIPEANTPUHIUMAEMbIX JEHCTBUI U MPEeI0TBPAIATh UX;

HaJIMYHUC Pa3BUTOIO ISKOJOIMYCCKOro MBbIIIJICHUA, 9KOJIOTUYECKOH KYJIbTYpPbI, OIIbITa OCATCIbHOCTU
JKOJIOTUYECKOM HaIMpaBJICHHOCTHU, YMCHUSA PYKOBOACTBOBATHCA UMU B HOBH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ n
COIII/IHJ'IBHOﬁ IMpaKTUKE, TOTOBHOCTH K Y4YaCTHIO B HpaKTI/IIIeCKOI\/JI JACATCIIBHOCTHU 3KOJOTIYeCKO
HAIpaBJICHHOCTH;

8) HEHHOCTHU HAYYHOT'O ITO3HAHU:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKd U
OOIIIECTBEHHOH MPAaKTUKHU, OCHOBAHHOTO Ha JMAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIUKYJIBTYPHOM MHUDE;

COBCPUICHCTBOBAHUC SI3BIKOBOM U YHTaTEIbCKOM KYJIBbTYPBI KaK CPEACTBA B3aUMOJEHCTBUSI MCXKAY JXOAbMHU U
IMO3HAHHWA MHUPA;

MOHUMAaHKE CrielU(UKA OMOJIOTUHU KaK HayKH, OCO3HaHUs €€ posid B (POPMHUPOBAHUU PAIIHOHATHHOTO HAYYHOTO
MBIIICHHS], CO3JaHHUH [IEJIOCTHOTO MPEACTABIEHUS 00 OKPYKAIOIIEM MUPE KaK O EAMHCTBE MPUPOIBI, UETOBEKa
U 00IIecTBa, B MO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEH W pEHIeHUH MPOOJIEM COXPAHEHUS MPUPOTHOTO
paBHOBECHSI;

yOSKIEHHOCTh B 3HAUYMMOCTH OHMOJOIMM JAJISi COBPEMEHHON LMBWIIM3ALMU: 00eCHeueHHs] HOBOTO YpPOBHS
Pa3sBUTH MEIUIMHBI, CO3/1aHUE TEPCIEKTUBHBIX OMOTEXHOJOTHH, COCOOHBIX peIIaTh PEeCypCHbIE MPOOIEMBI
pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA M3 IIOOATBHBIX 3KOJOTMYECKUX MpoOsieM M 0OecredeHUs
nepexoja K YCTOWYMBOMY pa3BUTHIO, pPAlUMOHAIBHOMY HCIOJIB30BAHUIO IPUPOJIHBIX PECYPCOB U
(OpMUPOBAHHIO HOBBIX CTaH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TIOJYYCHHWW OWOJOTHMYECKUX 3HAHUM B IEISAX TOBBIMICHHUS OOIIeH KYJIbTYPHI,
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOH 4acTH ()YHKIIMOHAJIBLHOW TPaMOTHOCTH OOYYaIOIIMXCS,
dhopmMupyeMoit ipu U3ydeHUH OUOJIOTHH;



IIOHUMaHHUEC CYHNHOCTH MCTOAOB IIO3HAaHHWA, HCIOJbB3YEMBIX B CCTCCTBCHHBIX HAYyKax, CIIOCOOHOCTH
HCIIOJIB30BATh IIOJTY4YaC€MbIC 3HaHUA [JId aHallu3a H OOBSCHEHHST SBJICHUH OKpyXaromero mupa Hu
MPOUCXOAAIINX B HEM HBMGHGHHﬁ, YMCHHUC ACIIaTh 000CHOBAHHBIC 3aKJIIOYCHHS Ha OCHOBE HAay4YHBIX (paKTOB n
HMCIOIUXCA JaHHBIX C HEJIbIO MMOJIYYCHHA JOCTOBCPHLIX BBIBOJOB,

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIOJIB30BaTh OWOJNOTHYECKUE 3HAHUS ISl PEIICHHS NpoOjeM B pealbHBIX
KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUEC IECHHOCTHU HaquOﬁ JACATCIIBHOCTH, T'OTOBHOCTE OCYHICCTBIIATH IMPOCKTHYIO U HCCIEA0BATCIIBCKYIO
ACATCIIbHOCTb HHAWBUAYAJIbHO U B I'PYIIIIC,

TFOTOBHOCTb M CIIOCOOHOCTH K HEIIPEPLIBHOMY 06pa30BaHI/IIO n CaMOO6pa3OBaHI/II-O, K aKTUBHOMY IIOJIYUYCHUIO
HOBBIX 3HAHWUH 10 OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbie pe3yJIbTaThl OCBOCHHS Y4eOHOro mnpeamera «buONOTHsS» BKIOYAKOT: 3HAYMMBIC IS
(bOpMHUpPOBaHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXIUCIUILUTHHAPHBIE (MEKIPEIMETHbIC) OOIICHAyYHBIC
MOHATHUS, OTPAXKAMOIIUE IIEJOCTHOCTh HAYYHOM KapTUHBI MHUpa W CHeuu(UKYy METOJIOB TIO3HAHUS,
UCIOJIB3yEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHHE, IPOIECC, CUCTEMa, HAy4YHBIN (aKxT,
MIPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSs, UCCIICIOBAHKE, HAOIIOICHHE, U3MEPCHUE, IKCIICPUMEHT
U Jpyrue); YHUBEpCcaJbHble YydeOHble JEHCTBUS (IIO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYISITUBHbIE),
obecnieunBaromue  (GopMupoBaHHE (PYHKIHOHAIBHOH TPAaMOTHOCTH H  COIUAIBHOH  KOMIICTCHIIUU
o0ydJaromuxcsi;  CIOCOOHOCTh  OOYYAalOUIUXCS ~ HWCIIONB30BaThb  OCBOEHHBIE  MEXAHCIUIUITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCajbHble YydeOHbIE [EHCTBUS B II03HABATEIbHOW U COLIMAIBLHOU
MPaKTHKE.

B pesynpraTe u3yueHus OMOJIOTMM Ha YpOBHE CpelHEro ooOimiero ooOpa3oBaHusi y oOydaromierocs OyayT
chOopMHUPOBaHbI TO3HABATENbHBIE YHHBEpCAJIbHbIC yUeOHBbIE ICHCTBHS, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC
yueOHbIe IeHCTBUS, PETYIATUBHBIE YHUBEPCATbHBIC YUeOHbIC AEHCTBHSI, COBMECTHAS JESTEIBHOCTD.

MeTanpeMeTHbIE pe3yIbTaThl OCBOCHHS IMPOTPAMMBI CPETHETO O0IIero 00pa3oBaHus JOKHBI OTPAKATh:
OgaieHne YHUBEPCATBHBIMH YIeOHBIMH ITO3HABATEIHHBIMU JCHCTBHSIMH:

1) 6a3oBbIe JTIOTHYECKUE NCHCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH U aKTYaTH3UPOBATH IPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIb30BAaTh IIPU OCBOCHUU 3HAHUM HpI/IéMLI JOTHUYCCKOI'o MBbIIIJICHUSA (aHaJm3a, CHUHTC3a, CpPaBHCHUA,
KHaCCI/I(i)I/IKaL[I/II/I, O606H_ICHI/I$I), PaCKpBIBATH CMBICII OMOJIOTUYECKUX MOHSATHH (BLII[GJ]HTL HUX XapaKTCpPHBLIC
IIPpU3HAKH, YCTAHABJIMBATH CBA3U C APYT'UMU HOHHTI/IHMI/I);

OMPCACIIATL LCIIN ACATCIIBHOCTU, 3a/jaBasi MapaMETpbl U KPUTCPUU HUX NOCTUIKCHHA, COOTHOCUTDH PC3YJIbTATHI
ACATCIIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU,

MCIOJIb30BaTh OMOJIOTHYECKHUE MOHATHS ISl O0BsICHEHUSI (DAKTOB U SBJICHUI KUBOM MPUPOIBL;

CTPOUTD JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, AETYKTUBHBIC, IO aHAJIOTUH), BBISBISTH 3aKOHOMEPHOCTHU U
MIPOTUBOPEYUS B paCCMaTPUBAEMBIX SBJICHUSX, (DOPMYIUPOBATH BHIBOJBI M 3aKIIOYCHHUS,;



MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JJI MPEICTABICHUS CYHIECTBEHHBIX CBS3€il M OTHOILIEHUN B
M3Yy4aeMbIX OHMOJOTHYECKMX OOBEKTaX, a Tak)Ke MPOTHBOPEUMU PAa3HOrO pPOJA, BBISIBICHHBIX B Pa3IUYHbBIX
MH()OPMALIMOHHBIX UCTOUYHUKAX;

pa3padarbIBaTh IUIAH PEIICHHs POOJIEMBI ¢ YIETOM aHaM3a UMEIOIIMXCSI MaTePHaIbHBIX U HEMAaTePHAIbHBIX
pecypcos;

BHOCHUTH KOPPEKTHUBBI B JACATCIBHOCTb, OLHCHHBATbL COOTBETCTBUEC PEC3YJIbTAaTOB LECIAM, OLUCHHBATh PHCKHU
HOCJ'ICI[CTBI/If/'I JACATCIIBHOCTH,

KOOPJMHHUPOBATh M BBHINIOJHATH PAO0OTy B YCIOBHUSAX PEATbHOT0, BUPTYaJbHOTO M KOMOWHHPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH XKHU3HEHHBIX TPOOIIeM.
2) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:

BJIa/IETh HABBIKAMU Y4EOHO-MCCIIEI0BATENbCKOM M TIPOEKTHOW JI€ATENbHOCTH, HaBbIKAMHM pa3peIICHUs
npobseM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOAOB PEIICHUS NMPAKTHYECKUX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

UCIOJIb30BaTh Pa3JIMYHbIE BHJIbI JAESITEIBHOCTH IO IIOJYYEHHIO HOBOIO 3HAHMS, €ro MHTEpHpeTalu,
peoOpa3oBaHUIO U MPUMEHEHHIO B yUYEOHBIX CUTYAIHSIX, B TOM YUCIIC IPH CO3JaHUN YUEOHBIX U COIMATBHBIX
IIPOEKTOB;

dbopMHUpOBaTh HAYYHBIM THUM MBIIUICHUS, BJIaJ€Th HAYYHOM TEPMHUHOJOTHEH, KIFOUEBBIMU TMOHSATHUAMH H
METOaMH;

CTaBUTH U (popMynHupoBaTh COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbHON JMEATEILHOCTH M )KU3HEHHBIX CUTYAIIHIX;

BBIABJEITE INPUYUHHO-CICACTBCHHBIC CBA3U U AKTYAJIU3UPOBATH 3a4da4y, BBIABUIATb THUIIOTE3Y eé peuicHus,
HaxXOJUTb apTyYMCHTBI JJI1 10KA3aTCIbCTBA CBOUX yTBep)KI[eHI/II\/JI, 3aaaBaThb MapaMETPbl U KPUTCPUU PCIICHUS,

AHAJIIM3UPOBATDH TTOJYUCHHBIC B XOAC PCIICHUA 3ala4Ui PE3YyJIbTAThl, KDUTUYCCKU OLCHUBATH UX JOCTOBCPHOCTD,
MMPOTrHO3UPOBATH U3MCHCHHUEC B HOBBIX YCIIOBHAX,

AaBaTb OLICHKY HOBbBIM CUTYAllUsAM, OLICHUBATb HpI/IO6peTéHHLII\/'I OIIBIT,;

OCYHICCTBJIATDH HCHeHaHpaBHCHHLIﬁ IOUCK IICPEHOCAa CPCACTB U CII0c000B JIEHCTBHUS B HpO(I)eCCI/IOHaJIBHYIO
cpeny;

YMETbh NEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAESITETbHOCTH;
yYMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX o0IacTel;

BBIJIBUT'aTb HOBBIC HJCH, IpCIaraTb OPUTHHAJIBHBIC IMOAXOJAbl W PEIICHUA, CTaBUTHh HpO6J’IGMBI n 3aJa4u,
AOIMYCKAOMKUE aJIbTCPHATHBHBIC PCILICHM.

3) pabota ¢ uHpoOpmanueit:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(pOpMAIHMH (TEKCTE Yy4eOHOro MmocoOus, HayYHO-TOMYISIPHOM
auTeparype, OMOJIOTMYECKHX CIIOBapsAX W CIPABOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JnaHHBIX, B MHTepHere),
aHAJTM3UpPOBaTh MH(GOPMALMIO PA3IUYHBIX BHJAOB U (OPM TPEACTABICHUS, KPUTHYECKU OLIEHUBATH €&
JOCTOBEPHOCTD Y HENTPOTUBOPEYUBOCTb;



(GbopMyIIMpOBaTh 3alMpoChl W TMPUMEHATh PA3IUYHBIC METOJBI TPH IOWCKE W OTOOpE OHOJOTHYeCKOU
nH(popManuu, HeOOXOAMMOMN ISl BBITIOJTHEHUS YIeOHBIX 3a1a4;

HpI/IO6peTaTB OIIBIT HCIIOJB30BaHUA I/IH(bopMaHI/IOHHO'KOMMYHI/IKaTI/IBHI)IX TCXHOHOFHﬁ, COBCPUICHCTBOBATH
KYJIBbTYPY aKTUBHOI'O MCIIOJIb30BAHUA PAa3JIMYHBIX IIOMCKOBBIX CUCTEM,

CaMOCTOSITEIIFHO BBIOMPATh ONTUMAIBHYIO (HOpMY TPEACTaBICHUS OWOJIOTHYECKOW WH(POpPMALUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

MCIIOJIb30BaTh HAY4YHBIN S3bIK B KQUECTBE CPEACTBA MpH padoTre ¢ Ouosiornyeckoil nHpopmanuen: NpuMeHsITh
XUMHUYECKHe, PU3NYECKue U MaTeMaTHYeCKHe 3HaKH U CHUMBOJIBL, (opMylibl, abOpeBUaTypy, HOMEHKIATYpY,
MCIIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIa/ICTh HABBIKAMH PACIIO3HABAHUS U 3aLIUTHI HHPOPMALUH, HHPOPMALUOHHOKH 0€30MaCHOCTH JIMYHOCTH.
OBJIaI[CHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMU I[efICTBHFIMH:
1) obmenue:

OCYILLECTBIATh KOMMYHHMKAIIMM BO BceX cepax *KM3HM, aKTUBHO Y4aCTBOBATh B JUAJIOTe WM JTUCKYCCUH IO
CyHIecTBYy 0OCykaaemMoi TeMbl (yYMEHHE 3a/aBaTh BOIPOCHI, BbBICKA3bIBaTh CYKJIEHUS OTHOCUTEIbHO
BBITNIOJIHEHUS TIPEIaraeMon 3a/lauu, YUYUThIBaTh UHTEPECHl U COTJIACOBAHHOCTh MO3UIMM JPYrUX Y4aCTHUKOB
JMaJiora Wikl JUCKYCCUH);

pacrio3sHaBaTb HCBep6aJ'H)HI)IC CpeacTBa O6HICHI/I$I, MMOHUMAaThb 3HAYCHHUE COIMUAIBHBIX 3HAKOB, MPCAINOCHIIOK
BO3HHMKHOBCHUA KOH(l)J'II/IKTHBIX CHTyaHHﬁ, YMCTb CMATYATDh KOH(i)J'II/IKTBI 1 BECTHU IIEPCTOBOPLI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS] W B3aUMOJICHCTBUs, TOHUMATh HAMEPEHUs] IPYTUX JIOJEH,
MPOSIBJIATh YBAXKHUTEIBHOE OTHOILIEHHWE K COOECeNHUKY W B KOPPEKTHOH ¢opme (opmMyanpoBaTh CBOU
BO3paKEHUS;

pa3BépHYTO 1 JIOTUYHO U3J1araTb CBOXO TOYKY 3pCHUSA C UCITOJB30BAHUEM A3BIKOBBIX CPCIACTB.
2) COBMCECTHAA ACATCIbHOCTD:

MOHMMAaTh M UCMOJb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHAMBHUIYaJbHOM pabOThl MNpHU pELICHUU
Ouosiornyeckoil mpo0iaeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHUS I'PYNIOBBIX (OPM B3aUMOJCHCTBUS
IIpU pelIeHny yueOHOH! 3a1a4H;

BBI6I/IpaTB TEMATUKY U MCTObl COBMCCTHBIX JeNCTBUIL C y‘-IéTOM O6H_II/IX HHTCPCCOB U BO3MOXKHOCTEH KaXKJI0ro
YJICHA KOJIJICKTHBA,

INpUHHUMAaTh SN COBMECTHOI ACATCIIBHOCTH, OpPTraHU30BbIBATH MW KOOPAWHUPOBATH JeHCcTBHSA IO €€
JOCTHIXKCHHIO: COCTABJIATH IIJIaH HeﬁCTBHﬁ, pacnpeacisitTb pojid € y‘-IéTOM MHEHUMN Y4aCTHUKOB, O6CY)K,[[3TB
PE3YIbTAThI COBMECTHOM pa6OTBI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIA/a M KaXJIOTO YYaCTHHKA KOMaHJbl B OOIIMI pe3yabTar Mo pa3paboTaHHBIM
KpUTEpUSIM;

npejjaraTb HOBBIE MPOEKTHI, OLEHWUBATH HJEW C IO3UIUMU HOBHU3HBI, OPUTHMHAJIBHOCTH, MPAKTHUYECKON
3HAYUMOCTH;

OCYIIECTBIISITh TMMO3UTUBHOE CTPATETHUYECKOE MOBEICHHE B PA3JIMYHBIX CHTYAIHUSAX, MPOSBISATH TBOPYECTBO U
BoOOpakeHue, ObITh HHUITUATUBHBIM.



OgnazicHHe YHUBEPCAITBHBIMH PETYJISITHBHBIMH JICHCTBUSMU:
1) camoopranu3anmus:

HCII0/Ib30BaTh OHMOJIOTHMYCCKHE 3HAHUS JJIs1 BBISABJICHUS HpO6HeM U UX PCIICHHA B KM3HCHHBIX U y‘-Ie6HBIX
CUTYyallMsIX,

BBIOMpAaTh Ha OCHOBE OMOJOrMYECKMX 3HAHUH IIEJEeBBIC M CMBICIOBBIC YCTAHOBKM B CBOMX JCHCTBUSX U
MIOCTYIKaX 110 OTHOIIEHUIO K JKUBOH NPUPOJIE, CBOEMY 3/10POBBIO U 3/I0POBbIO OKPYKAIOLIHX;

CaMOCTOATENIbHO  OCYIIECTBJISATh TO3HABATEIBHYIO JCSTEIbHOCTb, BBIABIATH IPOOJIEMBI, CTaBUTh W
(dbopMynpoBaTh COOCTBEHHBIC 3a/1a4M B 00pa30BaTEIbHON ACSITEILHOCTH U )KU3HCHHBIX CUTYaIlUsX;

CaMOCTOSITENIHO COCTABJIATh IUIAH PEIICHHS MPoOJeMbl ¢ y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHUM;

JaBaTh OLCHKY HOBBIM CUTYaLlHsIM;

paclMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUIH;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (HOPMUPOBAHHIO U MPOSBICHUIO IIHPOKOW 3PYAMIIMU B PA3HBIX 00JACTAX 3HAHUH, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb!

JlaBaTh OIICHKY HOBBIM CHUTYyallUsiIM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBHUE
PE3yJIbTAaTOB LIETSAM;

BJIaJIeTh HAaBBIKAMU TO3HABATENbHON pe(IeKCHH KaK OCO3HAHUS COBEPILIAEMBIX JEHCTBHM M MBICIMTEIbHBIX
MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOIb30BATh MPUEMBI Pe(PIEKCUH I OLEHKH CUTYallMH, BBIOOpa
BEPHOTO PEILICHUS;

YMETb OLICHMBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
3) npunstUe cedst U JPyTUXx:

MPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIBTATOB EATEIbHOCTH;
MPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMU APYroro 4eJI0BeKa.
NNPEJMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS COJIEpKaHMs ydeOHOro mnpenmera «buomorus» Ha yriyOn€HHOM ypOBHE
OpPHUEHTHPOBaHbI Ha obOecrnedyeHne NpoUIbHOTO o0ydeHus oOydarommuxcs Owonornd. OHHM BKIIOYAOT:
cnienupudeckue st OMOIOTUN HAayYHbBIC 3HAHHS, YMEHUS U CIIOCOOBI JCHCTBUH 110 OCBOSHHIO, HHTEPIIPETAIIN
U TPpeoOpa30BaHHUIO 3HAHWH, BHUJABI JCSATEIBHOCTH TIO TOJYYECHHIO HOBBIX 3HAHUA W WX MPUMEHCHHIO B



Pa3IMYHbBIX y4eOHBIX, a TAKXKE B PEANIbHBIX KU3HEHHBIX cUTyauusx. [IpeqmeTHble pe3ynbTaThl MpeACcTaBICHbI
0 ToJIaM U3y4YEeHUsl.

HpeI[MeTHBIe PE3YIbTATEI OCBOCHUA yqe6Horo npeamMceTa «buomnorusa» B 10 knacce JOJDKHBI OTpaXXaThb:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTe M POJH OUOJOTMHM B CHUCTEME ECTECTBEHHBIX HAayK, B (DOpPMHUPOBAHHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B MO3HAHWU 3aKOHOB MPHUPOJIbI U PEIICHUU MPoOIeM paloHaIbHOTO
MIPUPOJIONOIB30BaHUs, O BKIIAJIe POCCUMCKHX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMOW OWOJIOTMYECKHUX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJAramoliue OUOIOTHYEecKUe
TEPMUHBI U  TOHATUSA  (KU3Hb, KIJIETKA, OpraHu3M, MeTa0oJu3M, TIOMEOCTa3, CaMOperyJsius,
CaMOBOCITPOM3BE/ICHUE, HACJIEICTBEHHOCTh, H3MEHYHMBOCTh, POCT M PAa3BUTHUE), OHUOJIOrMYECKHE TEOpUU
(knerounas Teopus T. IlIBanna, M. IlIneiinena, P. BupxoBa, XxpoMocoMHas Teopusl HAcIeACTBEHHOCTH T.
Moprana), yuenus (H. W. BaBunoBa — o neHTpax MHOrooOpa3usi ¥ IPOUCXO0KIEHUS KYJIbTYPHBIX PacTeHUI),
3aKOHBI (eaIuHOOOpa3usi MOTOMKOB II€PBOIO IIOKOJIEHHWS, PACIICIUICHUS, YUCTOTHl TaMeT, HE3aBHUCHUMOTO
HacienoBanus . Menzensi, roMOJOTUYECKUX PSAAOB B HaclencTBeHHOW u3MmeHunBoctu H. W. BaBuiiosa),
MIPUHIUIIBI (KOMIUIEMEHTAPHOCTH );

BJIIQJICHUEC OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHWSI, WCIOJIB3YEMBIX B OHMOJIOTHYECKHUX HCCIICIOBAHMIX
KHUBBIX 00BEKTOB (OTMCAHHE, U3MEPCHHE, HAOIIOICHUE, SKCIICPUMEHT);

YMCHHUC BBIACIATL CYHICCTBCHHBIC IMPU3HAKU: BUPYCOB, KIJICTOK MPOKAPHUOT UM 3YKAPUOT, OAHOKJIICTOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCIlI€ OakTepuil, rpuOOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHMUS
OpraHoB U CUCTEM OPraHoOB paCTeHHﬁ, JKMBOTHBIX, YCJIOBCKA, IMMPOLCCCOB KUSHECACATCIbHOCTHU, IPOTCKAIOIIUX B
OpraHM3Max pacTeHHH, )KUBOTHBIX U YEJIOBEKa, OMOJOTMYECKHUX IPOIIECCOB: 0OMEHa BelecTB (MeTabosIn3M),
IpeBpallleHus] PHEpPruu, OpOoXKEeHHs, aBTOTPO(GHOIO0 U TreTepoTpoHOro TUIOB MUTaHMS, (POTOCHHTE3a HU
XeMOCHHTE3a, MUTO03a, Mei03a, TaMeToreHesa, SMOpruoreHes3a, NocTIMOPUOHATILHOTO Pa3BUTHS, PA3MHOXKEHUS,
WH/IMBUYyaJIbHOTO Pa3BUTUsl OpraHW3Ma (OHTOTEHe3a), B3aMMOJAEHUCTBUS T'€HOB, IeTepo3uca, NCKYCCTBEHHOTO
otOopa;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXIY OPraHOMJAMM KJIETKM M HUX (DYHKIUSIMH, CTPOCHHUEM KIIETOK
pa3HbIX TKaHEH U UX QYHKUUAMHU, MKy OpraHaMU U CUCTEMaMH OPraHOB y pacTE€HUIl, )KUBOTHBIX U YelloOBeKa
U UX QYHKIUSAMH, MEXIY CUCTEMaMU OPTaHOB M MX (YHKIUSAMH, MEXIY 3TaaMu oOMEHa BEIIeCTB, dTanaMu
KJIETOYHOTO IMKJIA U KU3HEHHBIX I[MKJIOB OPraHM3MOB, 3TallaMd SMOPHUOHAIBHOTO PAa3BUTHUS, TEHOTUIIOM U
¢dbenoturnom, peHoTunoM u pakTopaMu cCpesibl OOUTAHNUS;

YMCHUCEC BBIABIIATH OTJIMYHUTCIBHBIC IIPU3HAKH )KUBBIX CUCTEM, B TOM YHCJIC paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA,

YMCHHEC HUCIOJIB30BATh COOTBCTCTBYIOIINC ApPTYMCHTHI, 61/IOH01"I/I‘-ICCKyIO TCPMHUHOJIOTUIO WU CHMBOJIMKY JJIA
A0Ka3aTCJIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTCMATUYCCKUX T'PYIIIL;

YMEHHUE pellaTh OMOJIOTMYECKHE 3a7ayd, BBIABISATH MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXIY HCCIEIyeMbIMH
OMOJIOTMYECKUMHU TPOLIECCAMU M SBJICHUSMH, JI€JIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX
pe3yibTaToB;

YMEHHUE BBINOJIHATH JTA0OpaTOpHBIE U MPaKTUYEeCKUe padoThl, cOOMI0ATh MpaBuiIa MpH paboTe ¢ yueOHbIM H
1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHUE BBIABUIaTh THIIOTE3bl, IMPOBEPATh HUX HKCIEPUMEHTAIBHBIMH CpPEACTBaMH, (HOpMyIupys Leib
HCCIIEA0BAHMs, AHAIIM3UPOBATh IIOJyYCHHBIE PE3YJIbTAThl U JEIATh BBIBOIBI;



yYMEHHE y4acTBOBATh B yUe€OHO-MCCIIEI0BATEILCKOIM paboTe 1Mo OHMOIOTHH, SKOJIOTUN U METUIHHE, IPOBOANMOMN
Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEACTABIIATH NOTYUYCHHBIC PE3yIbTaThl HA YUCHHYECKUX
KOH(epeHIHSIX;

YMEHHE OLEHMBAaTh 3THUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHMHA B 0OJIACTH OMOJOTMM W MEIULMHbI
(KJIOHMpOBaHUE, MCKYCCTBEHHOE OIUIOAOTBOPEHHME, HAIPABICHHOE M3MEHEHHE TIE€HOMAa M CO3JaHHe
TPaHCTE€HHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIN BBIOOP OynyIell npodeccuoHanbHOMN AEATENIHOCTH B 00J1aCTH OUOJIOTHH,
MEIUIUHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIICKOTO XO3SWCTBA, MHIIEBOW NMPOMBIIUIEHHOCTH, YIIyOIsTh
MO3HABATENbHBI HMHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIEH mpodeccun u
MPOJOIDKEHHE OHMOJIOTMYECKOro oO0pa30BaHMs B OPraHU3aIMsIX CpeaHEero Npo(ecCHOHAIBHOTO M BBICIIETO
oOpa3oBaHMUs.

[IpeameTHbIC pe3yabTaThl OCBOEHUS yueOHOTO nipeameTa «buonorusi» B 11 kracce NOMKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTe M POJH OMOJOTHH B CHUCTEME ECTECTBEHHBIX HayK, B (POPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTUHBI MHpPA, B TIO3HAHUM 3aKOHOB TMPUPOABI M PEHICHUH
9KOJIOTUYECKUX MPOOJIEM YeI0BEUECTBa, a TAKKE B PEIICHUU BOIPOCOB PAIIMOHAILHOTO MPUPOIOTIONH30BaHUS,
1 B (OPMHUPOBAHUMU I[IEHHOCTHOTO OTHOIIEHHUS K IMPHPOJE, OOIIECTBY, YCIOBEKY, O BKJIAJIE¢ POCCHUCKHX H
3apyOeIKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BJIaJI€Th CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpasl BKIIOYAET ONPEENICHUS U TIOHUMAaHHUE CYIIHOCTH
OCHOBOIOJIararolux OHOJIOrMYEeCKUX TEPMHUHOB M MOHATHH (BUA, 3KocucTeMma, Ouocdepa), Ononoruueckue
Teopun (dBosmonroHHas teopus Y. /lapBuna, cuHTeTnueckast Teopus pomonun), yuenus (A. H. Ceseprosa —
0 MyTSX M HampasieHusx soironuu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (T€HETHUECKOT0 paBHOBECHUS
JUk. Xapau u B. BaiinGepra, 3zapogsimeBoro cxonacrsa K. M. baspa), npaBuna (munumyma FO. JIubGuxa,
HKOJIOTUYECKOM MUpaMuUIbl SHEPTHH), TunoTe3sl (runoresa «mupa PHK» V. I'nnbepra);

YMCHHUEC BJIAACTb OCHOBHBIMHM MCTOJAMU HAYYHOI'O IIO3HAHUS, HCIIOJIbB3YCMbBIMHU B OHOJIOTHYECKUX
HUCCICOOBAHUAX JMKHUBBIX OOBEKTOB M DKOCHUCTEM (OHHC&HI/IG, HN3MCPCHUC, Ha6J'II-OI[eHI/Ie, 3KCHCpI/IMeHT),
CIIoco0aMu BBISIBJICHUS U OLCHKHN aHTPOIOT'CHHBIX W3MEHEHHH B mpupoac;

YMEHHUE BBIJCNATh CYIIECTBEHHBbIE TPU3HAKU: BHJOB, OHMOIEOIEHO30B, »JKOcHCTeM U  Ouocdepsl,
CTa0MJIM3UPYIOIIETO, JBUXKYIIETO M  Pa3pbIBAIOLIET0 E€CTECTBEHHOro 0TOOpa, aIoNaTpU4yeckoro u
CHUMITaTPUYECKOTO BHJI000pA30BaHMs, BIMSHUS JBUKYIIUX CHJI DBOJIOINMM Ha TEHOQOHJ MOIMYJISAILHUH,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelleé OOMTaHUs, YepellOBaHUS HaIpaBJIICHWH 3BOJIOLUHU, KPYyroBOpPOTa
BELIECTB U MTOTOKA SHEPTUU B IKOCUCTEMAX;

YMCHHC YCTAaHABJIMBATHb B3aUMOCBA3U MCKIY IMPOLECCAMH 3BOJIFOIOWUH, ABWKYHIMMH CHJIIaMHU aHTPOIIOI'CHE3a,
KOMITOHCHTaMH PAa3JIMYHBIX DKOCUCTEM U HpI/ICHOCO6J'IeHI/I$[MI/I K HUM OPraHu3MOB;

YMEHHE BBISBIATH OTIMYUTENbHBIC TPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BHIOB K Cpe/le OOUTaHMUS,
a0MOTHUYECKNX ¢ OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBSI3€ii OpraHu3MOB B COOOIIECTBAX,
AQHTPOTIOTCHHBIX H3MCHCHHH B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJOTHIO M CHMBOJHKY JIS
JI0Ka3aTesIbCcTBa POJCTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIN, B3aWUMOCBSI3U OPraHWU3MOB M CPEbl
oOuTaHUs, EIUHCTBA YEJIIOBEYECKUX Pac, HEOOXOAMMOCTH COXpaHEHHUS] MHOT00Opa3usi BUIOB U 3KOCHUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPO/IbI U YETIOBEUECTBA;



YMEHHUE peulath OMOJIOrMYEeCKHe 3a[aud, BBIABIATH NPUUYMHHO-CIIEJCTBEHHBIE CBS3U MEXIY HCCIEAYEeMbIMHU
OMOJIOTMYECKUMHU TPOLIECCAMU M SABJICHUSMH, JI€J1aTh BBIBOJBI M IPOTHO3bI HA OCHOBAHUU IOJYYEHHBIX
pe3yibTaToB;

YMEHHUE BBINOJHATH J1JA0OpaTOpHBIE U MPAKTUYECKHe paboThl, COOIII0IATh MpaBHiIa IpU paboTe ¢ yU4eOHBIM U
1a00paTOpPHBIM 000PYIOBaHHUEM;

YMCHHUEC BbBIABHUI'aTb THIIOTE3bI, IPOBEPATH HX OKCICPUMCHTAJIIBHBIMH CpEACTBaAMU, (bOpMy.]'II/Ip}IH OecJib
HCCICO0BAaHMs, aHAJIM3UPOBATH ITOJTYUCHHBIC PE3YJIbTAThI U ACIATh BEIBO/bI,

YMEHHUE y4acTBOBAaTh B YUEOHO-HCCIIEIOBATEIBCKON pabOTE 1O OMOJIOTHH, YKOJIIOTHH U MEIUITUHE, IPOBOUMOMN
Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MYOJIMYHO MPEACTABIATH MOTYYCHHBIC PE3yabTaThl HA YUCHUYECKUX
KOH(EpEeHIHSIX;

YMCHHEC OLICHUBATL THUIIOTE3bl WM TCOPHU O IMHNPOUCXOXKIACHUU KHU3HHU, YCIOBCKA M YCIOBCUCCKUX pacC, O
INpUuYrHax, MMOCICACTBUAX U crocobax MMpCaO0TBPaAlICHUA rI00aIbHBIX N3MEHEHMI B 61/100(1)6136;

YMEHHUE OCYIIECTBIISATH OCO3HAHHBIN BBIOOP Oymyieil mpodecCuoHaNbHO IeATeIbHOCTH B 001aCTH OMOJIOTHH,
AKOJIOTUH, TIPUPOIONOIB30BaHUS, MEIUIUHBI, OHOTEXHOJOTHH, IICUXOJIOTUH, BETCPUHAPUH, CEIBCKOTO
XO3SCTBA, TMHUIIEBOM MPOMBINUICHHOCTH, YIJIyOJIATh TIO3HABATEIbHBIA HWHTEPEC, HAlpaBJICHHBIA Ha
OCO3HAHHBI BBIOOP COOTBETCTBYIOIEH MpodecCHr ¥ TPOJOJDKCHHE OWOJOTHYECKOro 0oO0pa3oBaHHsS B
OpraHM3alysIX CPeIHEro MPo(EeCcCHOHATBHOTO U BBICIIETO 00pa30BaHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
No /i HaumeHoBaHue pasnesion " TeM (undposbie)
) NporpamMMbl Beero Konrtpoabnbie IlpakTuyeckue ofpazoBaTelbHbIe
padoThbI padoTbI pecypebl
1 buonorusa kak Hayka 1 Pou, BuGmuorexa LIOK
2 JKuBble cucTeMbl U UX U3y4YEHUE 2
Pam1, bu6nmmoreka IIOK

3 buonorus knetku 2 0.5 Pom, Bu6uorexa IIOK
4 XuMHUYECKasi OpraHu3arus KJIESTKHA 9 1 Pom, Bu6uorexa IIOK
) Crtpoenne U QyHKIIUH KIICTKH 8 2 Pou, BuGmorexa IJOK
6 OOMeH BelIecTB W TNPEBpAIllEHUE DHEPTUU B 9 1 Pom, bubnmoreka [OK

KIIETKE
7 Hacnencreennas uHpopMaIus u peanusanus 9 05 Pom, bubnmoreka [OK

e€ B KJIETKE '
8 JKW3HEHHBIN LUK KIETKU 6 1 Pom, BuGmotexa IJOK
9 Crtpoenne U QyHKITUH OpPTaHU3MOB 15 1.5 Pow, Bu6uorexa [[OK
10 Pa3mHOMXeHMe U pa3BUTHE OPraHU3MOB 8 1.5 Pom, Bu6uorexa IIOK
1 'eneTrika — Hayka O HACIIEJICTBEHHOCTH W 5 05

HU3MCHYUBOCTU OPTraHN3MOB

Poamr, bu6nmmoreka [IOK




12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 Pom1, Bubimoreka [{OK
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 Pou, Bubsimorexa [LIOK
14 ['eneTnka yenoBeka 3 0.5 Pom, bubanorexa [IIOK
15 Cenekiusi opraHU3MOB 3 1 P>m, bu6muoreka [IOK
16 BroTeXHOJIOrUs U CHHTETHYECKasE OMOJIOTHS 3 Pou, Bubsimoreka [LIOK
17 O6o6muienue. PesepBHoe BpeMs 6 1 Pou1, Bu6moreka [TOK
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 102 1 13

11 KJIACC
KommuecTBo yacos DNeKTPOHHbIE
No 11/ HaunmeHnoBanue pasaeioB U TeM (unudpoBeie)
) NPOrpaMMbl Beero Konrpoabneie Ilpakruyeckue oGpaszoBarenbHbIe
paﬁoTbI paGOTbI pecypchol
3apoXkaIeHue W pa3BUTHE HBOJIOLHMOHHBIX
1 . 4
IpeJCTaBIeHUN B ONOIOTHH Pomi, bubimoreka [IOK
2 Mukpo3BoiIOnus U €€ pe3yabTaThl 15 1 2 Pow, Bu6muorexa [[OK
3 Maxpo3BOTIOIHUS U €€ Pe3yIbTaThl 6 P, Bu6morexa LIOK
Psm, bubaunoreka LOK
4 [TpoucxoxaeHue u pa3BUTHE KU3HA HA 3emiue = 15 15 ’ H
Psm, bubamnoreka LOK
5 IIponcxoxaeHne 4enoBeKa — aHTPOIIOTEHES 10 1 ’ H




DKOJOTUST — HayKa O B3aMMOOTHOIICHHSIX
6 OpPraHU3MOB M HAJOPTraHU3MEHHBIX CHCTEM C 3 0.5 Pour, BuGmorexa IJOK
OKpYy>Karollen cpeon
7 Opranu3Mmebl U cpesia OOUTaHUS 9 15 Pom, Bu6morexa [JOK
8 DKOJIOTHS BUJOB M MOIYJISIITAI 9 0.5 Pou, BuGmorexa IJOK
9 DKoI0THs COOOIIIECCTB. DKOJOTUYECKUE 13 1 05 Pom1, bu6nuoreka [IOK
CHUCTCMBbI '
10 buocdepa — rinobanbHast SKocucTeMa 6 Pour, BuGmorexa IJOK
11 UYenoBek U OKpyKarolas cpeaa 6 Pom, Bu6uorexa IIOK
12 O6061menue. PezepBHoe Bpems 6 1 Pou, BuGmorexa IJOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 102 3 7.5

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBoO
JacoB

Ne ni/m Tema ypoka
Bcero

1 buonorus kak koMIiekCHast Hayka ¥ Kak 4acTh COBPEMEHHOT'0 00111ecTBa 1

2 JKuBrle cCTEMBI U UX CBOMCTBA 1

3 YpoBHEBas OpraHu3anus KUBbIX CUCTEM 1

4 Ucrtopus oTkpbiTUd U n3ydeHUs KieTku. Knerounas teopus 1




MeTtoapl MOJEKYISIpHOW W KieTouHod Ouonoruu. IIpakthueckas paborta «/3yueHue METOJOB KIETOYHOH OHOIOTHU

> (xpomatorpadus, snexrpodopes, muddepernuansHoe neHTpudyruposanwue, [TLP)»

6 XHUMHUYECKUI COCTAB KIETKH

7 MunepasnbHbie BellecTBa KJIETKH, UX OMOoJorudeckas poiib

3 Opranudeckue BemiecTBa KieTku — Oenku. JlabopaTopHas pabora «OOHapyx)eHHEe OCIKOB C MOMOIIBI0 Ka4eCTBEHHBIX
peakuuii»

9 CgoiicTBa, Knaccuukanys u GyHKINU OSIKOB

10 Opranuyeckue BelecTBa KJIETKU — YIJIEBOIbI

11 Opranuyeckuie BEeIeCTBA KJICTKU — JIMMUIbI

12 HyxneunoBsie kucnotsl. JJHK u PHK. Jlabopatopnas pabora «MccnenoBanne HYKJIEUHOBBIX KHCIIOT, BBIJCICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenne u pynkuun AT®. [Ipyrue nykineosunrpudocdars (HTD)

14 CexsenupoBanue JJHK. MeToibl reHOMUKH, TPAHCKPUIITOMHUKH, TPOTEOMUKH. METO/Ibl CTPYKTYpHOH OHooruu

15 Tuns! kietok. [IpokapuoTnyeckas kieTka

16 Crpoenue sykaproTrueckoi kinetku. [Ipaktudeckas padora «3yueHue cBOMCTB KIETOYHON MeMOpaHbI»

17 [ToBepXHOCTHBIN amnmapar KJIeTKA

18 OpnnomeMOpanHble opraHoufbl kieTku. [Ipaktuueckas pabota «V3ydeHue ABMXKEHHS LMTOIUIA3Mbl B PACTUTENBHBIX
KJIETKax»

19 [TomyaBTOHOMHBIE OpPraHOW/BI KJIETKH: MUTOXOHIPUH, MmiacTuipbl. JlabopaTtopHas pabota «MccnenoBanue mia3mMonusa u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIIETKAX)

20 HememOpanHbIe OpraHOU/IbI KIETKH
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Crpoenue u GyHKIUH 1pa

CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3yKapwoT. JlabopaTopHas pabora «lI3yueHue CTPOCHHS KJIETOK Pa3IMYHBIX

22
OpPTraHUu3MOB»

93 AcCUMMISIMS M JUCCUMHISIIIUS — JIBE CTOpOHBI MeTtabonmu3Mma. Tumbl oOMmeHa BemiecTB. JlabGoparopHas pabota
«M3yveHne KaTaaTuTHYeCKOW aKTHBHOCTH (DepMEHTOB (Ha MpUMEpe aMIJIa3bl WITH KaTalasbl)»

24 DepMeHTAaTHUBHBIN XapaKTep peakuuid KieTouyHoro merabonmsma. JlaboparopHas pabora «M3ydyeHue GpepMEHTaTHBHOTO
pacuiernieHus NepPoOKCHIa BOJOPO/a B PACTUTENLHBIX U KUBOTHBIX KIETKaX)

25 benku-akTuBaTOPHI M OCIKH-UHTUOUTOPEI

26 ABTOTpOGHBII THII OOMEHa BEIIECTB

27 ®doTocuHTE3

28 Xemocunres. Jlaboparopras padota «CpaBHeHUE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE32)

29 AHa’poOHbBIe opraHu3Mbl. Buasl Opokenus. JlabopaTopHas pabora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U TBIXAHUS

30 AdpOoOHBIC OPraHU3MBI. JTAIbl YHEPTETHIESCKOTO 0OMEHa

31 OHeprust MeMOpaHHOT 0 rpagueHTa NpoToHoB. Cunre3 AT®: padora nporoHHoit AT®-cuHTAa3b!

32 Peaknum MaTpu4HOTrO CUHTE3a

33 Tpauckpurmus — MaTpudablid cuaTe3 PHK

34 TpaHCcHAIHUS U €€ dTarbl

35 Koauposanue amunokuciot. Ponb pubocom B GnocunTese 6eka

36 Opranu3anys reHoMa y IpOKapuoT U 3yKapuoT

37 MonekymnsipHble MEXaHU3Mbl HKCIIPECCUU T€HOB Y 3YKapuoT




38

Bupycsl — BHeksieTouHbIE POPMBI )KU3HU U o0auraTHble napasutel. [Ipaktndeckas padora «Co3gaHnue MOAETH BUPYCa»

39 BupycHbie 3a001eBaHuS YeI0BEKa, )KUBOTHBIX, pacTeHni. HaHOTEXHOJIOTHH B OMOJIOTUN U METUIIUHE

40 JKU3HEeHHBIN UK KIETKH

41 Matpuunsiii cuate3 JJHK

42 Xpomocomsl. JlabopaTtopnas pabora «/3yueHre XpoMocoM Ha TOTOBBIX MHUKpOIpenapaTax»

43 JleneHue KICTKU — MHTO3

44 Tuns! kiierok. Kaprokunes u nurokunes. Jlaboparopnas paborta «HaGmroieHrne MUTO3a B KJIeTKaX KOHUMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENaparax)»

45 Perynsauus >kM3HEHHOTO LKA KJIETOK

46 OpranusMm Kaxk euHOE 11eJI0e

47 Txanu pacrenuii. JlaboparopHas padota «M3ydeHne TKaHe pacTeHHI»

48 TkaHu )XKMBOTHBIX U uesnoBeka. JlaboparopHas padota «/3yueHne TkaHel >KUBOTHBIX»

49 Opranbl. Cucremsl opranos. JlaboparopHas pabota «/3ydeHne opraHoB IBETKOBOT'O PACTEHHUS»

50 Ornopa Tena opraHu3MoB

o1 JIBrKeHnEe OpraHn3MoB

52 [TuTanue opraHu3MoB

53 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. [IHIIieBapuTEeIbHAS CHCTEMA YeTI0BEKa

54 JIpIxaHue opraHu3MoB

55 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U UEJIOBEKA




56

TpaHCIOpT BEIIECTB Y OPraHU3MOB

57 KpoBeHocHas crcrema o3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA

58 Brigenenne y opraHu3MoB

59 3amura y OpraHu3MoB

60 NMMmyHHas cuctema yenoBeka

61 Pa3npaxuMOCTh U perynsuus y OpraHu3MoB

62 ['ymopanbHast perynsuus 1 S9HAOKPUHHAs CUCTeMa )KMBOTHBIX U YelIOBeKa

63 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB

64 [TomoBoe pa3MHOKEHUE

65 Meiios

66 l'amerorenes. OOpa3zoBaHue U pa3BUTHE MOJOBBIX KJeToK. JIabopartopHas padota «/3yueHue CTpOCHUsI MOJOBBIX KIETOK
Ha FOTOBBIX MUKPOITpETapaTax»

67 WNHnuBHyabHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3

68 3akiagka OpraHoB U TKaHEH U3 3apOJIBIIIEBBIX JTUCTKOB

69 Poct u pasButue xuBoTHBIX. JlaboparopHas pabora «BbIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MMO3BOHOYHBIX
KUBOTHBIX)

70 Pasmuoxenue u pa3sutue pacteruii. Jlaboparopnas padota «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTECHUN»

71 Wcropus cTaHOBIEHUS M PAa3BUTHS TeHETUKH KaK HAyKH

72 OcHOBHBIE TIOHATHS U CUMBOJIBI TeHeTHKH. JIabopaTtopHas paboTa «Jpo3oduia kak 00bEKT FreHETHUECKUX UCCIEAOBAHU




3aKOHOMEPHOCTH HACJEIOBAaHUS TPHU3HAKOB. MOHOTMOPUIHOE CKpelBaHHE.

[Ipaktuyeckas pabora "U3yuenue

73 PEe3yNIbTaTOB MOHOTUOPHUIHOTO CKPEITUBAHUS Y APO30PUITHI" 1
74 [{uTonorndeckre OCHOBBI MOHOTHOPHTHOTO CKPEIIMBAHUS 1
75 AHanuzupytoiee ckpenuBanne. Hemoanoe toMuHupoBaHUE 1
76 Hurubpunnoe ckpemuBanue. [Ipaktuueckas pabota «V3ydeHue pe3ynbTaToB JUTHOPUAHOTO CKPEIIMBAHUS Yy 1
TPO30(HITBI»
77 [uTomornyeckrue OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHUS 1
78 CuernieHHO€e HaclieIoBaHUE MTPU3HAKOB 1
79 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
80 ['eneruka mona 1
81 I'eHoTun kak 1ienocTHas cucrema 1
82 ['eneTndecknii KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA 1
83 N3mMeHYnBOCTh MPU3HAKOB. BUibl N3MEHUUBOCTH 1
84 MonudukamonHas U3MEHYHBOCTh 1
85 Bapuanmonnsiii  psanx  u  BapuanuoHHas kpuBas. Jlabopatopnas pabora «McciemoBaHue 3aKOHOMEpPHOCTEH 1
Mo (pUKAIIMOHHON H3MeHUnBOCTH. [locTpoeHne BaprallMOHHOTO psifia U BapHallMOHHOM KpHUBOI»
86 ['eHOTHIIMYECKast N3MEHUYNBOCTh. KOMOMHATHBHAS H3MEHYUBOCTH 1
87 MyTranuoHHas U3MeHYHBOCTb. [IpakTudeckas padora «MyTaiuu y qpo30¢uiisl (Ha TOTOBBIX MUKpOMpenapaTax)» 1
88 3aKOHOMEPHOCTH MYTAIIMIOHHOTO MpoIiecca. JMUTEHEeTHKA U ATTUTeHOMHKA 1
89 I'enetuka uenoBeka. [IpakTudeckas padbota «CocTaBieHHE U aHAIIU3 POIOCIOBHOM 1




90 MeTtoap! METUIIMHCKOIN TeHETUKU 1

91 3Ha4YeHre METUIIMHCKON FeHETUKU B PEIOTBPAIICHUH U JICYCHUH TeHETHUECKIX 3a00JIeBaHUH UeIoBeKa 1

92 OcHoBHBIE TOHATHS cenekuuu. JlaboparopHast paGora «l3ydeHne cOpTOB KyJIbTYPHBIX PACTEHMH M MOPOJ AOMAIIHUX 1
KUBOTHBIX»

93 MeTtonbl ceneKImoHHOM padboThl. JlabopaTropHas padora «V3ydueHne METOJ0B CEJICKIIUU PACTCHUI 1

94 JloCTIoKeHMsI CeNeKIMU pacTeHU M KUBOTHBIX. [IpakTrueckas padora «[IpuBuBka pactenuit». CoxpaHeHue, U3y4yeHHe 1
UCIIOJIb30BaHUE TEHETUYECKUX PECYPCOB

95 buotexHonorus kak Hayka ¥ oTpaciib npou3BoJcTBa. [IpakTndeckas padora «M3yueHue 00beKTOB OMOTEXHOIOTHM» 1

96 OCHOBHBIE HaNpaBJIEHUs] CHHTETUYECKON OMOJIOTHH. XPOMOCOMHAs M FeHHasl MH)KeHepus. MeauLMHCKUEe OMOTEXHOJIOTUU

97 ["'omoBast KOHTpOJIbHAS paboTa 1

98 Peseprublii ypok. [loBTOpenne, 06001meHme, cucremMarn3anus 3Hanuid mo teme «CtpoeHue u (GyHKIMHA OPTaHU3MOBY 1

99 Pesepaubrit ypok. [loBTopenue, 060011eHe, cucTeMaTu3ais 3HaHu# 1o TeMe «Pa3MHOXKEeHHE U pa3BUTHE OPTaHU3MOBY 1

100 PesepBHblit ypok. [ToBTOpeHne, 06001eHe, cucTeMaTh3alus 3HaH|H 110 TeMe «3aKOHOMEPHOCTH HACJIEeICTBEHHOCTH» 1

101 PesepBHblit ypok. [ToBTOpeHue, 06001eHe, cucTeMaTh3anus 3HaHui 1o Teme «CeneKkiusi OpraHu3MOB» 1

102 PesepBHblit ypok. IloBTOpeHue, o0oOmieHne, cucreMaTH3alMs 3HAHUM 1o TeMe «BbHOTEeXHONOrHs M CHUHTETHYecKas 1
Ouomorus»

OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102




11 KUIIACC

KosmuecTBo
Ne ni/m Tema ypoka Hacon
Bcero
1 OpodonionHast Teopust Y. JlapsuHa 1
2 JIBroKy1ye cuiibl 3BOJIIOIMU BUAOB 110 Y. JlapBUHy 1
3 Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD 1
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH IBOITIOLIMHI 1
5 Oransl 3BOJIIOLIMOHHOTO MPOLIECCa: MUKPOIBOIIOLMS U MAaKPO3BOJIIOLUS 1
6 [Tonmymsius — sneMeHTapHasi €IMHULA IBOJTIOLUN 1
7 3akoH reneruueckoro paBHoBecus JDx. Xapau, B. BaitnOepra. Jlabopatopnas pabGora «BblsiBieHHE U3MEHYMBOCTU Y 1
oco0eill 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 Oddekt ocHoBarens. IHPexT OyTHIIOUHOTO TOPIIBIIIKA 1
10 Murpanuu. M3omsiuun nonyisiuuii: reorpaduueckas, 6uonoruyeckast 1
11 EcrecTBeHHBII 0TOOp — HaNpaBAAIOMINNA (HAKTOP IBOIIOLUU 1
12 I[TonoBoii oTGop 1
13 [Ipucrmoco0aeHHOCTh OPTraHU3MOB KaK pe3yabTaT MUKpOdIBONIOIMHU. JlabopartopHas pabora «M3yuenue apoMopdo30B U 1
N0aJANTAMI Y PACTEHUH U )KMBOTHBIX»
14 [Ipumepsl npucnocobseHuit y opraHu3MoB: Mopdosiornueckue, (U3NoIOrHyecKue, OMOXMMHUYECKUE, TOBEIECHUYECKHE. 1




Jlaboparopuas padota «[IprcmocoOneHust OpraHu3MOB U UX OTHOCHTEIbHAS IIeIECO00Pa3HOCTH

15 Bun, ero kpurepuu u ctpykrypa. JlabopatopHas pabora «CpaBHEHHE BUOB 110 MOP(HOIOTHYECKOMY KPUTEPHUIOY

16 CrtpykTypa BHa

17 BunoobpazoBanue kak pe3yabTaT MUKPOIBOITIOIUN

18 CBs13b MUKPO3BOJIIOLIMH U 3TUJIEMUOIOTUU

19 KonTpomnbHas padota mo Teme « MUKPOIBOIIONHS U €€ Pe3yIbTaTh)

20 MaxkposBosmrorus. [laneontonornueckue METOIbl U3Y4EHUS SBOIIOIIH

21 buoreorpaduyeckue MeTOabl U3YUYEHHUS IBOJIIOILIMU

22 DOMOpPHUOIOTHYECKHUE U CPABHUTEIHHO-MOP(}OIOrHUecKre METOIbI U3YUCHHS SBOTIOIUN

23 MonekysipHO-TeHETHUSCKHE, OMOXUMHYCCKHE U MAaTEMAaTUICCKUE METObI U3YICHHUS SBOJTFOIHH

24 OO6mIre 3aKOHOMEPHOCTH BOJIOIUU

25 AnantuBHas paauanus. HepaBHOMEpPHOCTH TEMITOB SBOJIIOIHH

26 Hayunblie runoressl IpOUCX0KIEHUS )KU3HU Ha 3emiie

27 JloHayuHbIe MPEACTABICHUS O 3aPOKICHUH KU3HU

28 OcHOBHBIE 3Tallbl HEOPraHUYECKON IBOJIIOLINN

29 ['umoTe3s! 3apoKACHNUS )KU3HA

30 Uctopus 3emnn u metoznsl e€ uzydenus. JlaboparopHas pabota «/3yueHue u omucaHue UCKOMAaeMbIX OCTATKOB JIPEBHUX
OpPTaHU3MOB»

31 HavanbsHble sTanbl OpraHndecKoi 3BOTIOLNN
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OBoIOIUS DYKapUOT

OCHOBHBIE ATaIlbI BOIIOIHMU pacTuTesibHoro mupa. [Ipaktuueckas pabora «M3ydeHne ocoOeHHOCTE CTPOCHUS PacTEeHHMA

33 pa3HbIX OTIIEJIOB»

34 OCHOBHBIE 3TaIlbl HBOJIOLUH KUBOTHOIO MHpa

35 DOBoumonus )KUBOTHBIX. [IpakTHueckas padota «M3ydeHne 0coOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHBOTHBIX)

36 Pa3Butue xu3Hu Ha 3eMIIe 10 ApaM | MepUoIaM

37 MaccoBbie BBIMUPaHUSI — SKOJIOTUYECKHE KPU3UCHI MPOLLIOTO

38 CoBpeMeHHBII 3K0JIOTHYEeCKUI KPU3HC, €r0 0COOEHHOCTH

39 CoBpeMeHHas cucTeMa OpraHM4ecKoro MpoIIoro

40 OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI OPTaHU3MOB

41 AHTpONOJIOTHS — HAayKa O 4EJIOBEKE

42 Pa3BuTue npeacraBieHnii 0 MPOUCXOKICHUH YEITOBEKa

43 Mecto 4denoBeka B cucTteMe opranuueckoro mupa. Jlabopatopnas pabota «M3yueHne ocoOEHHOCTEH CTpOEHMsI CKeleTa
YeJIOBEKA, CBA3aHHBIX C MPSIMOXOKICHUEM

44 JIBM>KyIIMe CUiIbl aHTPOTIOTEHE3a

45 CooTHolleHHe OMOJIOTMYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

46 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

47 [Taneorenerrka u najaeoreHOMuKa

48 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKA
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Yenoeueckue pacel. [Ipaktudeckas padora «3yueHne 5KOIOTHUYECKUX afanTaii yenoBeKa

50 MeXauCUUTUTMHAPHBIE METOIbI aHTPOTIOIOT U

51 3apoxaeHUE U pa3BUTHE YKOJIOTHH

52 Mertoub! skonoruu. Jlabopatopnas padora «3ydeHnue METOI0B SKOJIOTUIECKUX HCCIICIOBAHUI

53 3HaueHue 3KOJOTNYECKUX 3HAHUMN I YeJIOBEKa

o4 Okonorndyeckue GaKTopsl

55 AbuoTtnueckue ¢akropel. CBer kak 3konoruyeckuii ¢akrop. Jlaboparophas pabora «BbisBIieHHE TPUCITIOCOOICHUI
OPTraHU3MOB K BIIUSTHUIO CBETa

56 AbGuoTtnueckue Qakrtopel. TemmnepaTypa Kak dkoioruveckuid ¢akrop. JlaGoparopHas paborta «BbisiBIeHUE
MPUCIIOCOOJICHUI OPTaHU3MOB K BIUSTHHIO TEMIICPATypPhI»

57 Abunotnyeckue GakTopbl. BiiaxxHOCTh Kak 3Kosorndeckuit ¢pakrop. JlabopaTtopHas pabora « AHATOMUYECKUE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

58 Cpenpl 0OuTaHUS OPTaHU3MOB

59 buonorunueckue puTMsl

60 XKuznennsie GopMbl OpraHu3MOB

61 buotnueckue paxTopsl

62 3HayeHne OMOTHYECKIX B3aUMOJICHCTBUH JIJIsl CYIIECTBOBAHMSI OPTAaHU3MOB B Cpe/ie OOUTaHUS

63 DKOJIOTHYECKHE XapaKTEePUCTUKU MOMYISIIUH

64 OcHOBHbBIE MIOKA3aTeNIN MOMYJISAILNH: YUCICHHOCTb, INIOTHOCTb, BO3PACTHAS U M0JIOBAsi CTPYKTYypa

65 OCHOBHbBIE TIOKA3aTeNIN MOMYJISAIUH: POXKAAEMOCTh, IPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPAITUH
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DKoJjorudeckasi CTpyKTypa MonyJssiuu

67 JInHaMuKa MOIYJSIUU U €€ peryJiIsaius

68 KpuBssie pocta unicneHHocTH nomynsauuu. KpuBbie BEDKUBaHUS

69 Dkosoruueckas Huia Bujaa. JlabopatopHas padora «lIpucrnocobiieHus ceMsH pacTeHUI K pacCeIeHUI0»
70 Bun xak cucrema nomnyssuui

71 3aKOHOMEPHOCTH MOBEAEHUS U MUTPALIUNA KUBOTHBIX

12 Co00111€CTBO OpraHu3MOB — OHOIICHO3

73 DKocucTemMa Kak OTKpbITasi cucTeMa

74 KpyroBopot BemecTB 1 MOTOK YHEPTHH B SKOCUCTEME

75 OcHOBHbIE IOKA3aTENIN IKOCUCTEMBI

76 DKOJIOTUYECKHE TTHPAMHUIBI

77 N3menenus cooOIIecTB — CyKIIECCHH

78 [TpupoHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEH U OKEaHOB

79 [TpupoHble 3KOCHUCTEMBI. DKOCUCTEMBI TYH/IP, JIECOB, CTENEH, MyCThIHb

80 AHTpPOIIOTEHHBIC YKOCUCTEMBI

81 Ypb6oskocucremsl. [IpakTnueckas padora «3ydenue u onrcanue ypo0oIKOCUCTEMBI»

82 3aKOHOMEPHOCTH (HOPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAax

83 MexaHu3Mbl BO3ICHCTBUS 3arps3HEHUH pa3HBIX TUIIOB HAa CyOOpPraHM3MEHHOM, OPraHU3MEHHOM, IMOMYJISLMOHHOM H

9KOCHUCTEMHOM YPOBHSIX




84

KonrponsHas padora o teme «KoHTponpsHast paboTa mo teme»

85 buocdepa — obmieruianerapaast 060109Kka 3eMiIu

86 VYuenue B. . Bepnaackoro o 6uochepe

87 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI

88 KpyroBopoThI BemecTB u OHOT€OXUMHYECKHUE ITUKITBI

89 3onanbHOCTH 6uoCchepsl. OCHOBHBIE OMOMBI CYIITH

90 YcToiuuBocTh Ouochepsl

91 DKOJIOTHYECKHE KPU3UCHI U X TIPHYHHEI

92 BozneiicTBue uenoseka Ha 6uochepy

93 AHTpOTIOTeHHOE BO3/ICHCTBHE HA PACTUTEIIbHBINA U )KUBOTHBIA MU

94 OxpaHa mpupoIbI

95 OCHOBHbBIE IPUHIMIIBI YCTOHUMBOTO pa3BUTHS YEJIOBEYECTBA U MPUPOIBI
96 ParmonanbHoe MpUpo0NOIb30BaHUE M COXPaHEHUE OMOJIOTHUECKOro pa3HooOpa3us 3eMiIu
97 I'omoBas KOHTpoOsBbHAs paboTa

98 O6o6menne o Teme «MUKPOIBOIIONHS U €€ Pe3yTbTaThD»

99 Oo6o06menne 1o Teme «MaKpOIBOIIOIUS U €€ Pe3yTbTaThI»

100 O606menue no Teme «IIpoucxoxaeHne 1 pa3BUTHE KU3HU Ha 3eMiie»
101 O6o06menue no Teme «IIpoucxoxaeHne yeaoBeKka — aHTPOIOTeHEe3»
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O06o006mIeHne 1o TeMe «IKOJIOTHsI — HayKa O B3aUMOOTHOILICHHUSIX OPTaHHU3MOBY»

OBLIEE KOJIMYECTBO YACOB 110 TPOTPAMME

102




C y4yerom padoudeii mnporpammbl Bocnutanua MAOQOY «COIINel» (monynb «lIIkoabHBIN ypOK»)
BOCIHUTATEIbHBIA MOTEHIIMAN YPOKa PEaTU3yeTCs Yepes:

YCTAaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUA MEXKIy VYYUTEIeM U €ro YYCHHKaMH, CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIPHUATHIO YYalIUMUCS TpPeOOBaHUNW M MPOCHO y4MTENs, NMPUBICUYCHHUIO UX BHUMAHUS K
o0cyKaaeMol Ha ypoke HH(POpMAIIIK, aKTUBH3AIMH UX TO3HABATEIILHON NESTELHOCTH;

noOyXJIeHHe IIKOJFHUKOB COOJIOAATh HA YPOKE OOLIECHPHUHSTHIE HOPMBI MOBEACHUS, MpaBUiIa OOIIEHUS CO
cTapmMu  (yYUTENIIMH) ¥ CBEPCTHHKAMU  (IIKOJbHUKAMH), TPUHIUIBI y4CeOHOW JAUCHUIUIMHBI |
camMOOpraHHu3aIuy;

MIPUBJICYCHUE BHUMAHUS IIKOJBHUKOB K IIEHHOCTHOMY aCIEKTy M3Y4aeMbIX Ha YpOKaXx sIBICHUM, OpraHu3alus
uX paboThl C TIOJy4yaeMOi Ha ypOKe COIMAIIbHO 3HAYUMOM HMH(pOpMAaIel — HHUIIMHUPOBAHUE ee 00CyKIeHus,
BBICKA3bIBAHUS YUAIIUMHUCS CBOETO MHEHHS 110 €€ MOBOJIY, BIPAOOTKH CBOETO K HEW OTHOIIICHHUS,
UCIIOJIb30BaHUE BOCIUTATENIBHBIX BO3MOXKHOCTEHM COJlep)KaHus Y4eOHOro mpeamera 4depe3 JAEMOHCTPALHUIO
JEeTSIM  TPUMEPOB  OTBETCTBEHHOTO, TPa)XJTAHCKOTO TOBEACHHS, TMPOSIBICHUS  YCIOBEKONIOOHS |
N00pOCEPICYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB Ui YTEHUS, 3a/1a4 JJIs pelIeHUs], TPOOIEMHBIX
CUTYalLUi 1Jis1 00CYXICHUs B KJIacce;

MPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (OpM pabOThl yUalIUXCs: MHTEJUIEKTYAIbHBIX UIP, CTUMYJIHPYIOLIUX
MO3HABATEJIbHYI0O MOTHBALMIO IIKOJIBHUKOB; AUJAKTUYECKOTO TeaTpa, A€ IOJIyYEeHHbIE HA YPOKE 3HAHUs
OOBITPBIBAIOTCS B TeaTpajbHBIX IMOCTAHOBKAaX; IUCKYCCUW, KOTOpbIE J[alOT YydYallUMCs BO3MOXKHOCTb
MPUOOPECTH OIBIT BEJICHUS KOHCTPYKTHBHOIO JHMAJIOTA; TPYIIIOBON pabOThI Wi pabOThl B TMapax, KOTOPHIC
y4aT IIKOJbHUKOB KOMaHIHOM paboTe U B3aUMOJICHCTBUIO C JPYTUMU JACThbMH;

BKJIIOYEHUE B YPOK UTPOBBIX MPOIEAYP, KOTOPHIE MOMOTAIOT MOJJAEPKAaTh MOTHUBALMIO JACTEH K MOJYyUYECHUIO
3HAHUN, HAJTAKWBAHUIO TO3UTHUBHBIX MEXKIUYHOCTHBIX OTHOIIEHUWH B Kiacce, MOMOTAalOT YCTaHOBJICHHIO
T00pOsKeNaTeIbHOM aTMOC(EPHI BO BpEMS YPOKa;

opranuzanus medcTBa MOTHBHUPOBAHHBIX M SPYIUPOBAHHBIX YyYalllUXCS HaA UX HEYCIEBAIOIIMMHU
OJIHOKJIACCHUKAMHU, JAIOIIET0 NIKOJIbHUKAM COIMAIbHO 3HAYUMBIH OIBIT COTPYAHUYECTBA U B3aUMHOW ITOMOIIIH;
WHUIUUPOBAHUE U TOJAEPIKKA UCCIIEOBATEIbCKON AESITEIbHOCTH HIKOJIFHUKOB B paMKax peaiu3aliil UMH
WHJMBUIYAIbHBIX M TPYIIOBBIX HCCIEAOBATEIBCKUX TMPOEKTOB, YTO JACT WIKOJIHHUKAM BO3MOXKHOCTH
MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PELICHUS TEOPETHYECKONM MpPOOJIeMbl, HaBBIK TE€HEPUPOBAHUS H
oopmileHHsT COOCTBEHHBIX HJCH, HABBIK YBAXHTEIHLHOTO OTHOIICHUS K YYKUM HUACSIM, O(DOPMIICHHBIM B
paboTax Ipyrux uccienoBaTesiell, HaBbIK MyOJIMYHOTO BBICTYIUICHUS MEPE AyAUTOPHUEH, apryMEHTHPOBAHUS U
OTCTaWBaHUsI CBOEH TOUKH 3PEHUSI.

Buibop mex unu unvix opm u cnocobos eocnumamenvHol pabomvl HA YpoKe yuumelb onpeoeinsiem
CAMOCMOSIMENbHO 8 COOMBEMCMBUU C YeNAMU U 3A0a4amMu YPOKd.



