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IHHOACHUTEJBbHAA 3AIINCKA

[Iporpamma 1o ydeOHOMy mpeamery "buosnorua" Ha ypoBHE CpeaHEro oOIIero
oOpa3oBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpaszoBanun B Poccuiickoit @eneparuny, PI'OC COO, Konnenuuu npenogaBaHus yaeOHOTO
npenmera «buonorus» W OCHOBHBIX MOJOXEHHH (QenepaibHOM pabodeil MporpaMMbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs wusyudeHust (10—11 xmaccer)
SBIISICTCA OJHUM M3 KOMIIOHEHTOB IPEIMETHOH 00nacTu «EcTeCTBEHHO-HAYUHBIE MPEAMETHD.
Cormacao monoxenusim OI'OC COO mnpodwiibHble y4eOHBIC NPEIMEThI, H3y4aeMbie Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanuy 00y4eHus Ha ypOBHE CPETHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM,
CpeOHMM OOLIMM, CpelHUM NpPOoPECCHOHATBHBIM U BBICHIMM O0pa3zoBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PEIICHUE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX C MpodopueHTanuein
0o0yyaroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mperncraBieHue O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, ONpeelisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temawm,
pacmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydvarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3Yy4YeHHWEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHWs,
Onmaromaps 4yeMy [pPOCMaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIoIlee  pPa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJOTUYECKOTO MBIIUICHUS], IPEICTABICHUNA O 3/10pOBOM 00pase *U3HHU, Ha
BOCIIMTaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpY)Karolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMBIM JHMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3yapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOMN
JESTEIbHOCTH O0Yy4YalolUXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOrMYecKkoro oOpa3oBaHUS Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebublit npeaMer «buonorus» Ha ypoBHE CpeaHEro ofIiero o0pa3oBaHUs 3aBeplIaeT
O6uonornyeckoe oOpa3oBaHuE B IIKOJE M OPUEHTUPOBAH HA pacIIMpEeHue U yriyOieHue 3HaHu|
0o0ydJaronuxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OHOJIOTHH,
HMOpHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKHU, CENEKIUH, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Wzyuenue yuebHOrO mpeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCS K TOCIEIYIONIEMY TMOJIYYCHUI0 OMOJIOTHYECKOTO 00pa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepx aHus
COCTaBISIET CHUCTEMAa OMONOTUYECKUX 3HAHUHM, MONYUYEHHBIX MPU H3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3efoB OHMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTY4arOT pa3BuUTHE. Tak, pacIIMpeHbl U yriayOIeHbl
OMOJIOTHYECKHE 3HAHUS O PACTeHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeJOBeKa,



O0IIMX 3aKOHOMEPHOCTSX MKHU3HH, JONOJHHUTENbHO BKJIIOUEHBI OMOJIOTMYECKHUE CBEIEHUS
IPUKIAJHOTO U MOMCKOBOIO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccun. BozmMokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOLIMMH 3HAHUSMH, MOJTYYEHHBIMU O0yYarOIIUMUCS IPU U3y4EHUH QU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

Crpykrypa mnporpammsl 1o ydeOHOMy ImpenMery "buonorus" orpaxaer CHUCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIM MOAXO0AbI K M3yueHuto Ouonornu. CorjgacHO UM, H3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS )KUBBIX CHUCTEM PA3HOI'O YPOBHs OpraHU3alLluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emile, COXPAaHEHUs OMOJIOrMYECKOro pa3HooOpa3us
wianeTsl. Tak, B 10 Kkimacce M3ydalOTCsl OCHOBBI MOJICKYJISIDHOH M KIETOYHOW OWOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHH, aKTyaJU3upPylOTCs 3HAaHUS OO0ydarolMXcs MO OOTaHUKE, 300JI0TUHM, aHATOMMH,
¢uzuonoruu yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o buocdepe.

VYueOublii mpenmer «buomorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB M MPaBUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHUHBI MMpa, 3HaHUH O CTPOEHUHM, MHOrooOpasuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUH, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUSX B OHOJOTMU, NMPUKIAIHBIX ACIEKTaX
Ouonornyeckux 3HaHui. /g pa3BUTUS U MOJJEp)KaHUS MHTepeca 00ydarolmuxcs K OMOIOTuu
HapsIy CO 3HaYUTEIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepuana B COJIepKaHUU MPOrPaMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAHOBJICHHMS W PA3BUTHsSI TOW WA MHOU
oOnactu OMOJIOIMM, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeXkHBIX YUYEHBIX B PELIEHUE BaKHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Llenp m3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM YpOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3allMH JKHBBIX CHCTEM
Pa3HOTO paHra M NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca
K omnpeaenéHHoi o0nacTu nmpodecCHOHANbHON NeATENbHOCTH, CBA3aHHON ¢ OMOJNOTHEN, HIu K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOr0 00pa30BaHuUs.

Joctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosmorus» Ha yriiyOJ€HHOM YpOBHE
o0ecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME OOyYaroIIMMHUCS  CHUCTEMbl OWOJIOTMYECKHUX 3HAHHMH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUsSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyyHYI0 KApTUHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKa, OPraHU3M, MOIMYJISIUs, BUI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OMOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMH  TO3HAHMUA  JKUBOM  NPHUPOABI:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJISIPHOW U KJIETOYHOW OMOIOTHH,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLIUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMONIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKNX HCCIIEeOBaHU B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaJIeHUE OOYYarOIMMHUCS YMEHHSIMU: CaMOCTOSITE€IbHO HaXOJAUTh, AHAIU3MPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMAIINIO; TTOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJOTMM U  COLMAIBHO-



SKOHOMHMYECKUMH U 3KOJOTHYECKMMH MpOoOJieMaMU YelIOBEYECTBA; OLEHUBATH IOCIEICTBUS
CBOCH JeATENPHOCTH 110 OTHOIIEHUIO K OKpY)KaIoLled NpUpOAHOl cpenae, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBaTH M COOJIOJATh  MEpHI
npoduIakTUKU UHQPEKIMOHHBIX 3a00JIeBaHMi, MpaBuia MOBEACHUS B MPUPOJAE U OOecrieueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3OoBaThb COBPEMEHHBbIC Hay4YHBIE OTKPBITUS B 00JacTH
OuoJjoruu;

pa3BUTHE y 00YYaIOMIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHH,
pemaeMbpIMi €10 ITPpoOJIeMaMy, METOJOJIOTHEel OWOOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
OKCIEPUMEHTAIBHBIX HWCCICJOBAHUM, peleHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHOJOrN4YecKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHW MPHUPOJE B LEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOM, TIe€HETHYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuoOpeTeHue 00y4arIMMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(coOnrosmenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPaHbI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITENBHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOrMYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBUHM JJIi OCO3HAHHOrOo BbIOOpa OOyYarOIIMMMCS HHIAUBUAYaIbHOU
0o0pa3oBaTeNbHON  TPAaeKTOpUHU, CHOCOOCTBYIOLIEH mocienymmeMy npodhecCHOHATbHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHIMBUIYaJbHBIMA HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO01iee 4mMClIO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 uwaca B
Hezento), B 11 kimacce — 102 gaca (3 4aca B Hefento).

OTb6op opraHu3alMOHHBIX  (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COACpKaHUS U HalpaBICHHOCTH Ha MPOJOLKEHUE
Ouoornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICILIETO
o0Opa3oBaHusl.

OO0s3aTeNnbHBIM YCIOBUEM IMPH O0y4EHMM OMOJIOTMM Ha YIiayOJIEHHOM YpPOBHE SBIISETCS
MpOBECHUE JAa0OpaTOPHBIX U TMpakTHueckux padoT. Takke ywyacThe oOydarmuxcs B
BBIIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJIOBATEIbCKUX  paboT, TeMaTuka KOTOPBIX
ONpEACIAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMUXCS MaTepUAbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
MOVCKOBBIC HAYYHBIEC UCCIIEIOBAHHS B OMOJIOTHH.

3HayeHue OuoJOrMM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannpie c¢ Ouonorueil. 3HaueHue OWOJOTMH B MPAKTHUYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
IPUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . MeunukoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosgoruu. CBONMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSAAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
U3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIpoueccsl, Npoucxoasmme B *KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, usydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHwue,
DKCIEPUMEHT, CHCTeMaTu3anus, MeraaHanu3. [loHsaTHE O 3aBUCMMOH M HE3aBHCHUMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumore3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ 1ocToBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ylbTaToB. [IpHuMHBI HCKa)KeHUS! pe3ysbTaTOB SKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «bHOJOrHMYeckre cucTteMsly,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOU MPUPOIb», «CTpOeHNE )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHHUS KUBOH PUPOIBD».

O6opynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOJOB IPHU M3YyUYEHUHU JKUBBIX
CUCTEM.



Tema 3. buonorus Kjierku

Knerka — cTpykTypHO-(YHKIHOHAIbHAS €IMHULA KUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHumanbHoe  HEHTpUYTHpOBaHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvhoe (npudsicuznennoe) uzyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIpENapaTbl PacTUTEIbHBIX, )KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anexkTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKPOAJIEMEHTHI. Boaa u €€ ponb
KAK pacTBOPUTENSl, pPEareHTa, y4dacTue B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYISILUN.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelleCcTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiaKoBOW MoiieKyinbl. llepBuuHas cTpykTypa Oenka, MmenTHIHAS
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHYHAs CTPYKTypbl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIuu 0e1KoB. [Ipuonsi.

VYraeBoasl. MoHocaxapuabl, AWcaxapujipl, OJUrocaxapuibl U monucaxapuisl. OOmumi
IUIaH CTpPOEHUss U (U3MKO-XMMHUYECKHE CBOMICTBa YIiieBoAoB. buonoruueckue QyHkuum
YTJIEBOJIOB.

Jlunuasl.  I'mapodmnbHo-rHapodoOHBIe  cBoifcTBa.  Knaccudukaums — aummiaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoBbIX KuciOoT. HykneoTuasl.
[Tpuniun kommiuementapHoctu. IIpaBuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkuun AT®. BoccTaHoBleHHBIE MEPEHOCUMKH, HUX (GYHKIMHM B KieTke. /pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE W OHOpU3NYECKUE HCCIEAOBaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiiekyl. Mooeruposanue cmpykmypol U QyHKyui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHALO206.

JleMoOHCTpaL UK

[Hoptpetsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankiun, @. Caurep, C.
IIpy3unep.



Huarpammbl:  «PacnpenesieHMe XUMHYECKMX JJIEMEHTOB B  HEXHUBOW TPUPOJAEY,
«PacrnpenenieHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckas TaOnMIa XMUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYyJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€nKoBOW MOJEKynb», «CTpoeHHE MOJEKYl YyrieBoaoB», «CTpoeHHEe MOJEKYI
ununoBy», «HykiienHoBble KUCIOTHIY, «CTpoeHHe MOJIEKYIbl ATD».

Ob6opynoBanue: XUMHUYECKas Mocy1a ¥ 000py10BaHHE.

JladopaTropnasi padora «OOHapyKkeHHE OCJTKOB ¢ IMTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas padora «lccnenoBanne HyKICHMHOBBIX KUCIIOT, BBIJEJICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunbl KJIETOK: 3yKapHOTHUYecKass M Ipokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa30BaHUs KJIETKH.

CtpoeHre MpOKApUOTHUECKON KIeTku. KietouHas CcTeHka OakTepwii ©  apXei.
OcoOeHHOCTH CTPOCHUs TeTepOoTpodHOI 1 aBTOTPODHON MPOKAPHOTHUYECKUX KIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO32X.

Crpoenue n (hyHKIIMOHMPOBAHUE dyKapHOTHUecKOoW kieTku. [Inasmarnyeckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTH4ecKod MeMOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3
IUTa3MaTHYECKyI0 MeMOpaHy: MaccuBHBIN (muddysus, oOmerdyéHHas nudysus), aKTHBHBINA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynmponumaemocts MemOpansl. Pabota
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (parounuTo3. Dk301uTo3. Kilerounas creHka.
CrpykTypa 1 QyHKIMH KIETOYHOM CTEHKH PacTEHHH, TPHOOB.

Huromnazma. Ilutozons. Lurockener. [IBwkenue nutoriazmbl. OpraHOHWABI KIIETKH.
OpnHomeMOpaHHbIE OpraHOUAbI KIETKH: 3HJomiIazmarudeckas cetb (OIIC), annapat I'onbmku,
JU30COMBI, UX CTpOeHHE M (QYHKUUHU. B3auMMOCBS3b OJHOMEMOpaHHBIX OPraHOUJOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [mankuili  (arpaHyssipHBIi)
sHJI0MIa3MaTHyeckuil petukynyMm. CekperopHast (yHkuus anmapata ['onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benxog 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturtenbHbIX KieToK. Kiterounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUH, MIACTUIBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepexcxosckuil, JI. Mapzynuc). CTtpoeHue u
GyHKIMM MHUTOXOHIpUH U miactuf. [lepBUuHBIe, BTOPUYHBIE U CIOXKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOUINX JYKAapUOT. XJIOPOIJIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuM.

HememOpannble opranouab! kietku CtpoeHne M (yHKIHH HEMEMOpaHHBIX OpraHOHI0B
kiaeTku. PuGocombl.  IIpomeosxcymounvie  ¢hunamenmoi. MuUKpodUIaMEHTBI. AKmuHogbie
Mukpogunamenmoi. MBbIIIEUHbIE KIETKU. AKMUHOGblE KOMNOHEHMbl HEMbIUEYHbIX KAEmOK.
Muxkpotpybouku. Knerounsiii nentp. CrpoeHHe U JBHKEHHE KIYTHKOB M PECHHUYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. OOonouka sapa, XpOMAaTUH, KapuOILIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
SAnepusiii 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHHE XPOMOCOM B HMHTEp(azHOM
aape. dyxpomamun u 2emepoxpomamut. benku XpomMaTHHa — THCTOHBL. J[uHamuxa s0epHol
obonouku 6 Mmumose. HA0epubviti mpancnopm.



Knerounsle  BkitodeHus.  CpaBHMTENbHas  XapaKTEPUCTUKA  KIETOK  DYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKH», «CTpOEHHE IKUBOTHOM
KIeTKN», «CTpOEHUE paCTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl PacTUTENIbHBIX, JKUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaJIbHbIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHBD».

JlaGoparopHnasi padora «l/ccienoBanue Iaa3MoJin3a M ACIIa3MOJIU3a B PACTUTEIbHBIX
KJIETKax».

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AccUMMIIALMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabonu3ma. Tunbsl oOMeHa BELIECTB:
aBTOTPOGHBI M reTepoTpoHBId. YyacTue Kuciopojga B OOMEHHBIX  Ipolieccax.
OHepreruyeckoe oOecrneueHue kierku: npespamieHue AT®D B 00OMEHHBIX Ipoleccax.
DepMEeHTATUBHBINA XapakTep peakmuid KIETOYHOTO Merabonm3ma. DepMeHTH, UX CTpOeHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. OTinuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTain3atopoB.  benku-aktuBatoppl W OEIKU-MHTHMOUTOPBI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeEIIECTB B KieTke. DoTOocUHTE3. AHOKCU2EHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peakyuonHozo yenmpa. Ponb xjoporiactoB B mpouecce (orocuHre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuyHbIX GaKkTOpoB Ha CKOPOCTh (POTOCHMHTE3a. 3HaUeHHE (DOTOCHUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUs U MX MCIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIIOTMH M BO30YAUTENH
001e3HEeH.

AdpoOHBIE OpraHM3Mbl. OJTambl YHEPreThueckoro oobmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHue. Ponb MUTOXOHIpUN B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHUE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunmaswl. llpenMyiiectBa a’poOHOro mnyTh oOOMEHa BEIIECTB Tepell aHadPOOHBIM.
D hEeKTUBHOCTh YJHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toprpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUeckuii oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTa», «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE JJIsl IPUTOTOBJIECHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.



JladopaTopunasi paGora «M3yueHne KaTaIUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
MIpUMEpPE AMIJIa3bl UK KAaTalasbl)y.

JlaGopaTtopnas paGora «l3yueHne (EepMEHTATHMBHOTO pacCIICIUICHUS MEPOKCHIA
BOJZIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JladopaTopnasi padora «CpaBHeHHE TIPOILIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKCHUS U ABIXAHUS.

Tema 7. HaciencrBenHast uHGopManus U peaju3auus €€ B KJIeTKe

Peaknun matpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUUYHOTO
cuHTe3a. Peanmmzanms HacienacTBeHHOM uWHQopmanuu. ['eHeTHyeckWii KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIIMKU: KOMIUIEMEHTAPHOCTb,
AHTUIAPaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancmsamus u e€ sranbl. Yuactue TpaHcnoptHbix PHK B GuocuHTe3e Oenka. YcimoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalys TeHoMa y MPOKapuoT U
JyKapuoT. Perynsuusi akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiIeTke. KiieTouHblii romeocTas.

Bupycel — HekiieTouHbIe (OPMBI JKU3HU U OOJMraTHbie napa3uThl. CTpOeHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHUPYCOB, OakrtepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcawujux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamnas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHbie 3a0oieBaHus yenmoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMATIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnuix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu denxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuupt u  cxembl: «buocunTes Oenka», «['eHeTmueckuit Koay», «Bupycs»,
«baxTepruodaruy.

IIpakTuyeckas padora «Co3aHue MOJENH BUPYCay.

Tema 8. JKu3HeHHBIH MUKJ KJIETKH

Knerounsii mukmn, ero nepuoasl u perymsanus. Mutepdaza m muto3. OcoOeHHOCTH
mpoliieccoB, npoTtekaronux B uHTep(dasze. [loaroroska kimetku k aeneHuto. [IpecuHTeTnUeCKUiA
(TTOCTMUTOTUYECKUI), CUHTETHYECKHM M TMOCTCHHTETUYECKUN (NMIPEMUTOTHUECKUN) TEPUOIBI
uHTEepQa3bl.

Matpuunsiii  cunte3 JHK —  permmmmkanms. Ilpunnuner  perummkanuu  JHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEpBATUBHBIA  CHHTE3, aHTHNApPaUIEIbHOCTh. MexaHu3M
perummkanuu  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepel U Tenomepasa.
XpOMOCOMHBIM HAbOp KIETKH — KapuOoTUN. JMIIOMAHBIN M TaruloMIHBI HaOOpPBl XPOMOCOM.
["'omosiornynbie XpoMocoMel. [1010BbIE XPOMOCOMBEI.

Jenenune kietkun — muto3. CTaguu MHUTO3a U MPOUCXOJANIME B HUX Mpolecchl. THIbI
muTo3a. Kaprnokunes u nurokunes. bruongornueckoe 3HadeHHE MUTO3A.

Perynsimuss MUTOTHYECKOTO MHMKIA KiIeTkH. [Iporpammupyemasi KjieTodHas TuOenp —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KIIEeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KieTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  Ye€JIOBEKAa. THUMBI JKUBOTHBIX TKaHEW: SIUTETUAIbHAs,
COEIMHUTENbHAsA, MblleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U YesioBeKa. DYHKIIMU OpPraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBm>xkeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE,
JKTYTUKOBO€, pECHUYHOe. J[IBU)K€HHE MHOTOKJIETOYHBIX PACTEHUH: TPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranuszmoB. [lormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[luTaHre TO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Heixanne opraau3MoB. [[pixanne pactenuid. J{prxanne sxuBoTHBIX. b dy3us razos uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBEepXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMUTAIOMUX. Perymsimus apixanus. [[pxaTtenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpancmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepjie, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbel BbiaeneHus. DuibTpanus, cekpenuss U  obpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. Ob6pazoBaHne MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U X TPOU3BOAHBIC. 3allUTa OPTaHU3Ma
oT OosiesHed. MmMmyHHas cucrema 4yesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
Bpoxxnéuapli W TpHOOPETEHHBIM  crieUPUIECKUH  UMMYHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro nMmmynurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYCHHE.

HepBnast cucrema u pediexrtopHas peryiasuus y KMBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast perynsuusi W SHIAOKPUHHAS CHUCTEMa JKMUBOTHBIX W 4YesioBeka. JKene3bl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBSI3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCTH», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeynomnonoctHbie», «CxeMa MUTaHus pacTeHui», «KpoBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufpbl», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHE H0KIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrtema nTuiy, «HepBHas cucTeMa MIIEKOMUTAIONIINAX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPhl KOMHATHBIX PACTeHUM, TepOapuy pacCTeHUHN Pa3HBIX OT/ENIOB, BIAYKHBIE MTpenapaTsl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIHTaHUS PACTECHUH,
pacuieruieHuss Kpaxmana ¢ OenkoB TMoja JeiictBueM (epMeHTOB, 00OpyIdOBaHHME IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kieTku, unum ramerel. Meio3. Crangum Mmeitosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe pasputrhe. l'ameroreHe3 y JKMBOTHbIX. [loynoBble  kemnes3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJICTOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTUS — HayKa O Pa3BUTUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHE3a KUBOTHBIX (Ha MpUMeEpe JATYIKH). Jpobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunuposannoe opoonenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTU IPOOJICHUST MIEKOMUTAIOMIUX. 3apOJIbIINIEBbIE JUCTKH (TACTPYJISLINS).
3akiaZKka OpPraHOB M TKaHEW U3 3apOJBIIICBBIX JHMCTKOB. B3aumHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KaK pe3ylbTaT HEpapXUUYECKUX B3aUMOJEWCTBUI reHOB. BimsHue Ha
SMOPUOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CpEeIbl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmeHbIi mepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX W TTO3BOHOYHBIX KHUBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

PasmHoxeHune u paszputue pacrteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
Om1og0TBOpEHHE M pa3BUTUE PACTUTENBHBIX OPraHu3MOB. JIBOHHOE OIIOJAOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHUE XJIaMHJIOMOHa/bl», «Pa3MHOXXEHHE HBIVIEHB», «Pa3MHOXXEHHUE THUAPBIY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMaTO30UAa,
«OcHOBHBIE CTaJuMu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHe MalicKoro
Kyka», «Pa3Butne capaHum», «Pa3ButHe IArymkun», «J{BolHOE OIJIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM MUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHHUe: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SSHIEKIETOK U CIIEPMAaTO30HI0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
®pusa, T. Moprana. Posnb oTedecTBEHHBIX Y4YEHBIX B pa3BUTHM TeHeTuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
TeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMHUHAHTHBIM W PEIECCUBHBIA MPU3HAK, TOMO3UIOTAa,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpenBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOO0Opasus
rubpuaoB mnepBoro nokoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruyeckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupyromee  ckpemuBaHue.  [IpoMexyTouHbI ~ XapakTep  HaclleJJOBaHMS.
Pacienienne npu3HaKkoB IIpU HEITOJIHOM JOMUHUPOBAHWH.
Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO

HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CueryieHHOe Hacae10BaHNe
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTepOoraMeTHBIM NOJI. ['eHeThyeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAaKOB, CIEIUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoXecTBEHHBIH ayulenu3M. B3anMoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKThl KOHTPOJIS U U3MEHEHUsI HAacJeJCTBEeHHON nHpopManuy B
MTOKOJIEHUSIX KJIETOK M OPTraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupyoliee ckpeuBanue», «Henonnoe nomunupoBanuey, «ClemIeHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJSl IEMOHCTpPAllMU 3aKOHOB €IMHO00paszus ruOpHa0B MEPBOTO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBie reHotuna u cpeabl npu (GopMupoBaHHH (eHoTHNna. V3MEeHYMBOCTH
npu3HakoB. KauecTBeHHBbIE W KOJWYECTBEHHBIE NpPHU3HAKH. BuIbl  M3MEHYHUBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
HoranHncen). CpolicTBa MOIM(UKAIIMOHHOW H3MEHYUBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KoMOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYMBOCTH. POJIb KOMOMHATUBHON U3MEHUYMBOCTU B CO3JJaHUU F€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SIAepHBIE M IUTOILIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [IpUYuHBI BO3HUKHOBEHHUS MyTaluii. MyTrareHbl M HX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, DPOJb SNULEHEMUYECKUX (PaKkmopos 6 HACIe008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

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

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoaudukannoHHas H3MEHYHUBOCTHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l eHeTHyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAU(DHUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

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

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeToibl U3Y4YeHUS TEHETUKHU YETIOBEKAa: FeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETHUeCKud. COBPEMEHHOE ONpeIeSICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momoubto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETHYECKUX 3a00JieBaHUM YeloBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHl MOBBIMICHHOW YYBCTBUTEIHHOCTH YEIIOBEKA K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnplTaHue mpousBoauTesneil mo moroMctBy. OTOop Mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAH3a
JHK.

HckycCcTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbBIl U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KYyJIbTypHBIX ()OpM OpraHHU3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHWS © MeToAoB pekoMOmHaHTHBIX JIHK mms
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpuauHT. HepoacTBeHHOe CKpemuBaHue, Wik ayTopuauHr. ['erepos3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U M3YYEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poauyeii i CO3aHMUsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOM HW3MEHUYMBOCTH», «METOIBI CENEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlaboparopHasi paGora «/3ydeHne cOpTOB KyJbTYPHBIX PACTEHUU M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHbIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaauluoHHas OWOTEXHOJIOTUs: XJeOomeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHAIPAaBIEHHOTO  W3MEHEHUS W
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounass umHxeHepus. MeTonpl KynbTypbl KIETOK M TKaHEH PacTCHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi THOpHIM3alUs W COMATHYECKH »MOpuoreHes. lcmomp3oBanue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SHLEKIETOK M KIOHUPOBAaHUE >XUBOTHBIX. MeToJ TpaHCIUIAHTALUMU SIIAEP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTux’eHUs U MEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menmununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITLP-nuarnocTuxka.
MeTaboI0MHBIN aHATN3, TEHOEHTPHUYECKUI aHAIN3 TPOTEOMa YEIIOBEKA JIJIsl OLICHKH COCTOSHHS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4d NepCoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
CoJIepKallX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00JIeBaHMs YeIOBeKa U KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).



11 KUIIACC

Tema 1. 3apo:kaenne U pasBUTHE IBOJIOLMOHHBIX NPeACTaBJIeHUH B 0M010rHMN

OpomononHas teopust Y. Jlapsuna. [Ipennocsuiku BO3HUKHOBEHHS JapBUHU3MA. JKHU3HB
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBuxkymue cuinbl 3Boarouud  BuaoB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHUMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIH M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoi Teopun 3Bosronnu (CTI). HelTpanbHas Teopus SBOTIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJNOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemoHcTpauMu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kiose, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuubr n cxemsbl: «Cucrema xuBod npupoasl (mo K. JluaHero)», «JlecTHuIa KUBBIX
cymectB (mo Jlamapky)», «MexanusMm ¢GOpMUPOBaHUS TMPHUCIOCOOJICHUM y pAcTeHUUd U
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra nmyremectsust Y. lapsuna», «Haxoaku Y.
Hapsuna», «@Popmbl 060pb0OBl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KyJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOIICHMS JBIKYIIUX CHUJI SBOJIONHMNY», «OCHOBHBIC
MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHuLa 3BoyolMU. COBpEeMEHHbIE METOJbl OLEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYpHI Momyisiuil. MI3meHnenune reHooHaa MOMyIsINN KaK
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapmau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpolecc.
KomOunatuBHass u3aMeHuuBOCTh. [lpelid reHoB — ciiyuyaiiHble HEHaNpaBiICHHbIE W3MEHEHUs
qacToT ajulened B momymsauusx. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHudiceHue 2eHemuuecko20 pasHoodpasus: npudumsl U cireocmeus. llpossenenue s¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W305smus  TOMyISIIU:
reorpaguueckas (IpoCTPaHCTBEHHAs ), Oronornyeckast (penpoayKTUBHAs).

EcrectBenHblii oTO00p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTecCTBEHHOTO
oTtOopa: JIBWXKYLIUH, CTaOWIM3UPYIOUINH, pa3peiBatolvii (au3pyntuBHbIN). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBECHMS )KUBOTHBIX.

[TprcnocoOIeHHOCTh OpraHU3MOB KaK pPe3yslbTaT MHKPO3BONIONMU. Bo3HHMKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsl npucnocodaeHuit
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TIOBEICHUECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHUKPOIBOJIOLHH.
W3onsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJOTHYECKOE), «MTHOBEHHOE)
(momummonu3anus, TuOpuaAn3anus). JJIMTeTbHOCTh YBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.



Ponp 3BOmronMoHHOM OuojormM B pa3pabOTKE HaydyHBIX METOJOB COXPAHEHUS
O6unopazHooOpazus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB M HMX X035ieB. MeXaHH3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauMu

[Toptpetsi: C. C. UerBepukon, 3. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTBY, «llomysSIOHHas CTPYKTypa BUAa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKyliye CHIBI  3BOJIOLHNY,
«DJKOJOrMUecKass H30JIMA TMONyJsiuuid ceBaHckoil dopenn», «l'eorpaduueckas H30ILUA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULBI JaypcKoi», «llomynsaunoHHble BOJIHBI YUCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYILLIECTBOBAHUEY, «MnpycTpuanbHbId MEJIAHU3M, «OKuBbIe HCKOIIaeMBIE»,
«[loxpoBuTENbCTBEHHAs: OKpacka >XHUBOTHBIX», «llpemynpexnaromias okpacka >KUBOTHBIX»,
«®Puznonoruyeckue aganranun», «IIprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCThY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BunooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHme TPEX  BUAOB  JIAHABIIICH,
«DKOJIOTMYECKOe BMJI000pa3oBaHMe BHUJOB cHUHUI, «[lonumionasl pactenuit», «KamycTHo-
pelleuHblii THOpUI.

O6opynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeHl C
IpUMepaMu pa3jMyYHbIX MPUCIOCOOJIEHNH, yyyena NTHULl U 3BEpel pa3HbIX BUJIOB, repdapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BrpIsBlIeHNEe H3MEHUYNBOCTH y 0COOEH OJJHOrO BHIa».

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHM3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoIIOLUA U eé pe3yJIbTAaThl

MeTtobl u3yueHus: MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[TepexonHble GOpMBI U PUIIOrE€HETUYECKUE PSAJIBI OPTaHU3MOB.

buoreorpapuueckue Metoasl u3zyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(OIIOTUYECKUE METO/Abl U3yUEHHS! 3BOJIOLUH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYyISpHO-
reHeTHYecKue, OHOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  HM3YYeHHs]  HBOJIOLUH.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETUUYECKHX JEPEBLEB.

XPpOMOCOMHBIE MYTaIlM1 U IBOJIIOLMSI TEHOMOB.

OOume 3aKkOHOMEpHOCTH  (TpaBWJjia)  3BONOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTumocTsb 3BoIOLUHN. AanTuBHAas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOIIOIHH.

JleMoOHCTpaLun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. I'ekkens.

Tabnuubl U cxembl: «DPUIOreHETUYECKUH Psi/l JIOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAaNoOpOTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PenukThl», «HavanbHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMYHBIE ¥  AQHAJIOTUYHBIE  OPTaHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YEIOBEKAa W IIMMIaH3e», «lJIaBHBIE
HaIpaBJICHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.



OO6opynoBaHue: KOJUJIEKIUM, IepOapuy, MYJSKHM HMCKOIAEMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble rumores3bl NpPOMCXOXKAEHUS KHU3HM Ha 3emie. AOUOreHe3 M IaHCIEPMMUSL.
JloHayuHblEe TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHUs KU3HU U €€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxkaeHne Ku3HU U acTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeopraHuyeckoi Botonuy. [InanerapHas (reojgoruyeckas) 3BOIOLHUS.
XuUMHUUYECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBuuHoro OymboHa J[x. XosmelHa, reHeTHueckas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

Uctopuss 3emnu u Mmeroabl €€ wu3ydeHus. lckormaeMble OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTENnbHass M aOCOJIOTHAs  T'€OXPOHOJOTHMSL.
['eoxpoHoIOrMUecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTOXH.

HavanbHble sTanbl oprannyeckoil sapomtonuu. [losiBieHre U 3BONIOLUS MEPBBIX KIIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor mnepBblXx Ha 3emse coobuectB. Crpomaronutsl. Ilpokapuorsl u
JYKapHOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Talbl 3BOJIIOLMU BbICIIUX pacTeHUH. OCHOBHbIE apoMOp(o3bl PACTECHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUM M 3aBOCBAHWE HMHU CYIIH.
Cemennble pactenus. [IporcxoxaeHne BETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBI€HHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
’KUBOTHBIE. JKU3Hb B BOJIE. DBOMIOIHUS MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINA.
[Mpoucxoxaenne miekonuTaronux W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU M TO3BOHOYHBIMU )KMBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeH, MPOTEepPO30H, NaIEC030i, ME3030H,
KaiiHOo30#M. OOmias xapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHUECKUN Kpu3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuueckoro mupa. [IpuHIMIBI KiaccudUKanuu OpraHU3MOB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL UK

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «CxeMa ombita @. Pequy, «Cxema onbita JI. [lacTepa mo u3yueHuto
camo3apoxkieHus: xu3Hm», «Cxema ombita C. Musiepa, I'. FOpu», «OTansl HeopraHHuecKon



3BOIIOLMNY, «['eoxpoHosornueckas mkana», «HadanpHble 3Tambl OPraHUYECKON IBOJIFOLUNY,
«Cxema oOpa3zoBaHUsi JYKapuOT MyTéM cuUMOMoreHe3a», «CuctemMa 3IKHUBOW MPUPOJIBIY,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHuit», «PuHHOGUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxmu», «llanmoporHukm», «l onoceMeHHbIe
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpPay,
«ApoMopho3bl  KUBOTHBIX», «lIpocteiimme», «Kumeunonomnoctueie», «llmockue uepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IIpecMmbikarommuecs», «lITuupn,
«Munekonuratroue», «Pa3BuTue IKM3HM B apxeWckol aspey», «Pa3BuTHe KHU3HU B
MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TAJICO30MCKOM 3pe», «Pa3BUTHE >XKU3HU B
ME3030MCKOl 3pe», «Pa3BuTve >KU3HM B KailHO30MCKOM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEIOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
MO3BOHOYHBIX JKUBOTHBIX, Yyuyeja NTUIl U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muuiepa—tOpu mno
U3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOMN aTMocdeper.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHUWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpTaHU3MOBY.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUS PACTEHUH pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ejI0BeKa — aHTPOINOreHe3

Pa3paenb! u 3anaun auTponosorui. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEHMUS.
CoBpeMeHHbBIC HAYYHBIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHMUecKOe TOJIOKEHHE 4YeJlIOBEeKa.
CBuzeTenbcTBa CXOJACTBA UENOBEKAa C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(doioruueckue,
sMOpuoNornyeckue, (U3HOIOro-OMOXUMHYECKHe, TMOoBeAeHYecKne. OTINuus 4YenoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (QakTopel)  aHTpPONOreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIE.
CooTHoIieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpasHble 00€3bsHbI (IPOKOHCYIIbI)
Y paHHUE TIOHTUJBI — OOIIKE MPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH U JTI0JICH. ABCTPATIONMUTEKN —
JBYHOTHE TNpeaku Jiroae. UenoBek ymenbli, NepBble M3rOTOBIECHUS opyauil Tpyaa. Yemnosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001IMii MpeIoK HeaHAePTaTbLCKOTO YEJIOBEKa U YEJIOBEKa Pa3yMHOTO. UeloBeK HeaH IepTaTbCKUM
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a mnpeaenaMmu Adpuku. [laneoreHeTrka 1 maaeoreHOMHKa.

DBOJIOIUS COBPEMEHHOTO ueloBeKa. ECTeCTBEHHBIN OTOOp B MOMYMSALHUAX YeIOBEKa.
Myranuonsslit iporiecc U noaumMopusm. [lomymnsioHHbIe BOIHBI, Ipeii( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacel. [loHsTHe 0 pace. bonbiime pacel: eBporeounaHas (eBpasuiickas),
aBCTPANIO-HETPOHIHAS (PKBaTOpHAlIbHAS), MOHTOJIOMAHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
NyTH paccelieHusi 4YesloBeka 1o IulaHere. EauHCcTBO yenoBedyeckux pac. Hayunas



HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOiaeHHOCT, uenoBeKa K  pa3HbIM  yCIOBUSM
OKpyKaromien cpensl. Bausuue reorpaduyeckoit cpeasl U npeiipa reHoB Ha MOP(OIOTHIO U
(U3UOIIOTHIO YeTIOBEKA.

MexaucuuruinHapable  MeToAbl B (pu3nyeckoil (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOIMYJIALHUM.
buocounaneHple  HcCciIeAOBaHMA ~— IPUpPOJAbI  dYelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OMOJIOrM4YECKOr0 U COLMAIBHOIO B YEJIOBEKE.

JdemMoHcTpauMu

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

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «J[BIDKyIIME CHIIBI aHTPOMNOreHe3a», «IBOJIOIUOHHOE JPEBO UEIOBEKay,
«ABcTpasionutek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn uvenoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJIsKH OKaMEHEJIOCTeH, MPeIMETOB MaTepUAIbHON KYJIbTYpPhI IIPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKUMU
CIOXKETaMM MPOUCXOXKICHUSI YelloBeKa, poTorpaduu HaxX00K UCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4ellOBEeKa M Yeperna LIMMIaH3€, MOJENb KUCTH YellOBEeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOpca MPEIKOB YeIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yyeHue 3KOJIOrHYECKUX aJaNTAINN YETIOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruu B Tpymax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykaué€Ba. Paznmensr u 3amaum skosioruu. CBsi3b
HKOJIOTUU C APYTUMH HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOIEHUS. DKCIIEPUMEHTHI B 3KOJOTHU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMH,
pErHOHANIbHBIN U TJIO0AILHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUHM IS 4YENOBEKA. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBAHUE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorum», «MeTonbl dKoaorun», «CxeMa MOHHTOPUHTA
OKPYKAIOIIEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonoruyecknue (GakTopbl U 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOumue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.



Aobuotndeckue (akTopbl. CBET Kak 3KOJIOTHYECKUi (akTop. [[eficTBUE pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX IO
OTHOILIIECHHUIO K cBeTy. CUrHabHas pojib cBeTa. @oTonepuoiu3m.

Temnepatypa kak sKonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacTeHH K MOIACPKAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
JKUBOTHBIX K U3MEHEHHIO BOJHOI'O PEXUMA.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOMTaHUs
opranu3MoB. [Iprucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHou (opme. KuzneHHBIE (OPMBI
pacTeHMil: JepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHME TpaBbl, OJHOJETHHUE TPAaBBHI.
Kvznennole (GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS M 00pa3a KU3HHU.

buotnyeckne  ¢dakrtopel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIHS,
XHUIIHIYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparws, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHUYECKUX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuiel 1 cxeMbl: «JKonorudeckue GpakTopbl», «CBETOBOW CHEKTPY», «IKOIOTHUECKUe
TPYIIIIBI dKUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €IIOKPOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHbIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«buonorudeckue put™MbD», «KnusHeHHble (OpMbI pacTeHU», « Ku3HEeHHbIE (OPMBI JKUBOTHBIXY,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «DKOCUCTEMa XBOMHOrO Jiecayn, «llemu nurtanus»,
«XumnnyectBo», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansmy».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHus, repOapu M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOpPO30yCTONYMBBIX
pacTeHMii, 4Yydena MNTULl M 3Bepel, repOdapuu pacTeHHM, OTHOCSIIMUXCA K TUrpodpuram,
KcepouraMm, Me3oduTaM, KOMHATHBIE PpACTEHHs JaHHBIX TPYII, KOJUIEKIMH >KUBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpelax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00Jala0IINX
YepTaMyd TNPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM JKU3HH, repbapuul M
KOJUIEKIIMM PACTEHUN W JKUBOTHBIX PAa3JMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIHMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOAECHCTBUSX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBIeHHE NPUCIIOCOOTICHUNH OPraHU3MOB K BIHMSHHUIO
TEMIEPATYPHI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.



Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKONOTUYECKUE XapaKTePUCTUKH MOmyisiun. [lomynsius kak OMoNIornueckas CHcTeMa.
Ponp HeomHOpOmHOCTH cpeibl, GU3HUECKUX OaphepoB M OCOOEHHOCTEW OHOJIOTHH BHIIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpbI omysauuid. OCHOBHbIE MTOKA3aTeNIN MOMYIISIINN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas W IOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHKa YHMCISHHOCTH mnomyisiuu. [uHamuka
NOMYJSIUK U e€ perynauus. buotnueckuil moTeHuan nonysiasuui. MoaenupoBaHie JUHAMUKH
nomynsiiud. KpuBble pocta YuCIeHHOCTH momynsiuuu. Kpuble BbDKHMBaHMs. Perymsmus
YUCICHHOCTH TOMYJISALIUNA: POJb (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (- u K-crparerun).

[TonsitTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJETb
skosiornyeckot Humm k.M. Xarunncona. Pasmepsl sxonornueckoit Huiu. [loreHiumansuas u
peann30BaHHAas HUILIU.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJOTUYECKIE SKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEEHUS U MUTpAIMil JKUBOTHBIX. buomornyeckue WHBA3UU
Yy>KEPOJHBIX BUIOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

Tabmuiel 1 cxeMbl: « DKOJIOTHUECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBenHas
CTPYKTypa mnonyiasuuu», «Bo3pacTHbie mnuUpaMuibsl MOOMyJSuu», «CKOPOCTb 3aceleHUs
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojnens skonmornueckord Humm k. U.
XaTuYnHCOHAY.

O6opynoBanue: repOapuu pacTeHHM, KOJUIEKIIUU KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOseHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. JkoJ10rHUsA CO001IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBs3u MeXIy OpraHU3MamMH B
OuoreHose.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnau). DyHKuMOHaNbHBIE OJIOKU
OpTraHU3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue 010K dKocucTeM. [ToUBBI U HIIBI B 9KOCHCTEMAX.
KpyroBopor BeliecTB U MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTeNIN YKOCUCTEMBI. bruomacca u mpoayKius. DKOJIOTHIECKUE TTHPAMMUIBI
yucesl, OnomMacchl ¥ SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIecCHu. [lepBUUHbIE M BTOPUYHBIE CYKIIECCMM M UX
NPUYUHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccuu. KimMakcHoe cooOIecTBo.
bropa3znoobpasue 1 moaHOoTa KPYroBOpOTa BEMIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[TpuponHbIE dKOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKOCUCTEeMbl MOpel U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetl, NyCMmbiHb.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATpodkocucTemMa. ArporeHo3. Paznuums wmexmy
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunaHTpomnu3anus TopoJcKoi (¢ayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAYCHUE
arpodKOCUCTEM U yPOOIKOCUCTEM.



3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBUNA  OpPraHW3MOB B
sKocucTeMax. Poavs kackaonozo s¢ghghexkma u 6u008-30upuxamopos (Kio4egvix 6udos) &
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W BEIIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYISALMA M DKOCUCTEM B  YCJIOBHSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3/AECHCTBUM.

Mexanusmbl  8030elicmeusi  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOLOSUYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIoruss MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toprper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMAa IIMPOKOIUCTBEHHOTO JIEcay,
«JKocucTeMa XBOMHOro Jecay, «DyHKIMOHAIbHBIE TPYHIBl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemectB B 3KkocucreMe», «llenmn mwuraHus (macTOMINHAA, JETPUTHAS)Y,
«IKOJOTUYECKAs MUPAMUJIA YUCEID», «IKOJIOTHYECKas MUpaMua OMoMacch», « IKOJIOTuIecKas
nupamuna sHeprumy», «OOpasoBanue Oomnortay, «llepBuunasi cykueccus», «BoccraHoBieHue
jeca moclie moxapa», «IKOCUCTeMa 03epa», «ArporeHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPTUu B arporienose», «I[Ipumepsr ypOoskocucTem».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yyuyesia NTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIUX PACTCHHI, aKBApUYyM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3K0OCUCTEMBD.

Jlaboparopnasi padora «/3yueHnue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKeKkypeusi «IKCKypcHsi B TUIIUYHBIN OuoreoneHos (B n1yOpaBy, Oepe3HsK, elIbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII YT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmerianerapHass o6ojo4yka 3eMiM, TJe CYIIECTBYET WM CYIIeCTBOBaa
*u3Hb. Pa3BuTue npeacrasienuit o ouocdepe B pyaax 3. 3tocca. Yuenue B. . BepHanckoro o
6uocpepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdepsl 1 ero GyHKIUU.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Onocdepsl. OcoOeHHOCTH Onocdepsl Kak r1o0anbHOM
skocucTeMmbl. JluHammyeckoe paBHoBecue B Ouocdepe. KpyroBopoTel Bemiects U
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PuTMuuHoOCTh siBeHuil B Ouocdepe.

3oHanbHOCTE OuOchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIN: TYH/pa, XBOIHbBIE
Jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTEINH, CaBaHHBI, IyCTIHU, TPOMYECKUE Jeca,
BbICOKOTOphsi. Kitumar, pacTUTeNbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

Crpyktypa M (YHKUHS JKUBBIX CHCTEM, OLEHKa HX PECypCHOro TMOTEHLHala |
6rochepHbIX QYHKITHMA.

JleMoOHCTpaL UK

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eoctepsl 3emnu», «Kpyropopot azora B npupoae», «KpyroBopot
yriaepojaa B npupojae», «Kpyrosopot kucinopona B nmpupone», «KpyroBopoTt Bojibl B IpUPOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmumarumdeckue mosica 3emum», «Tywapay, «Taiiray,
«Cmemannbiii  nec», «lllupoxonucTBeHHsld Jnecy, «Ctenb», «CaBaHHa», «llycThIHAY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuy paCTEeHU pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.



Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOoNoruYeckrue KpHU3UChl M WX NpUYUHBL BosneiicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYHIHOM cpeabl. OxpaHa Bo3layxa. 3arpsi3HEHHE BOJHOM cpeabl. Oxpana
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHue KiimMara.

AHTpPONOr€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHBIM wmup. Oxpana
PaCTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAHBI MPUPOLL. KpacHble KHUTH.
Oco60 oxpansiembie nipupojubsie Tepputopun (OOIIT). boranuyeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIEC IPUHIIMIIBI YCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuueckoe pasnoobpasue u douopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemol, obecneyugarowue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX 6UO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem u cnocobos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyrkyusa mopckux u HazemMHubIX 9KOCUCTEM.

JleMoOHCTpaL U

Tabmupr u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTCHUW W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYYArOIIMMHUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpykType NTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOrPAaMMBI [0 OHOJIOTUU BBIACIICHBI
CIICAYIONIME  COCTABJIIONINE. OCO3HAHWUE OOYYAIONIMMHUCS  POCCHHCKOW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXKIIEHUI JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYUYAIOMIMXCSl PYKOBOJCTBOBATHCS B
cBOEeH ACATCIIbHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CUCTEMC
Ouonornyeckoro  oOpa3oBaHUSs, Haauyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCoOHOCMU CMAUMb A U CTPOUTH KU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHHSI MPOTPaMMbI 10 OHMOJIOTHH JIOCTUTAIOTCS B €IAMHCTBE
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIMOHHBIMU pOCCI/IﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMMU, NPUHATBIMH B
oOIIecTBE TpaBWIaMU U HOPMAaMHU TOBEICHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHMS,
CaMOBOCIIUTAHMSI ¥ CaAMOPA3BUTHS, PA3BUTHUSI BHYTPECHHEH MO3UIIUM JIMYHOCTH, TATPUOTU3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeEMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaXCHMU, GepemHoro OTHOILIICHUA K KYJIbTYPHOMY HaCJICONIO u Tpaguuusam
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAOIICH cpee.

JIMYHOCTHBIE PE3yJabTaThl OCBOCHHS YUYEOHOTO mpenMeTa «BbHoIorus» TOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
HOSHIII/I@ﬁ JINYHOCTHU, CHUCTEMOU ICHHOCTHBIX OpH@HTaHHﬁ, MMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIIBHOCTHU, B TOM YHCJIC B 4aCTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6$I33HHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NIEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOECKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 3a/1ad, YBAKUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB NP 00CYXJICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKONW UICHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIOCOOHOCTh OLICHUBATh CUTYAIlMI0 U NMPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOMN U3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOIMOHAJIBHOI'O BO3/I€UCTBUS AKUBOM MPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peain3alus 3J0pOBOro U 0e30MacHoro oopasa KU3HM (30pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3MYECKOMY U MICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

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

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

UHTEpEC K pa3iuyHbIM cepam mMpodeccrnoHalbHON AesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM Bcel
KU3HU;



7) IKOJIOrM4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK UCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
IIOCTYIIKOB M OLEHKU UX BO3MOXHBIX ITOCJIEICTBUM ISl OKPYKAIOLEH CPE.Ibl;

OCO3HAHME TTI00AIBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX PEeLICHHUs;

CHOCOOHOCTh HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pEIIEHUuH MpoOsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOII0AEHNE
IIPaBWJI IIOBEIEHUS B INPUPOAC, HAIPABICHHBIX HAa COXPAaHEHUE DPABHOBECUS B JKOCUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAOLIEH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIMYUE Pa3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIbTYphI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH IKOJIOTNYECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAaKTUKH, OCHOBAaHHOIO Ha JUajore KyjibTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaKk CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cneuu(Uuku OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO NPECTaBICHUs 00 OKpYyKarolieM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEHUsI TPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LMBUIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHS pa3BUTHsl MEIMIIMHBI, CO3JaHHE MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMUYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMIEHUS OO0l
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHON T'pPAMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHUS JJIs aHalIW3a M OObBACHEHHs SBJICHUH
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JenaTh O00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX ()AaKTOB M HMEIOIIMXCS JaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESITENIBHOCTh MHIUBUYalIbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJIOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3ysbTaThl OCBOCHUs yuyeOHOro mpeamera «buosorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOMIMXCS  MEKIUCHUIUITMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu@uKy METOA0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUIMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeJ0OBaHKNEe, HAOMI0EeHNe, U3MEpEeHUe, HKCIEPUMEHT U JIPyTue); YHHBEpCaJIbHbIC
yueOHble JeiicTBUsA (IIO3HABaTelbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00€CIEUUBAIOIINE
(dopmupoBaHue (YHKIHOHAIBHON I'PAaMOTHOCTH M COLMAIbHOM KOMIIETEHLIIMH OOy4aroIluxcs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEIHLHOW U
COLMAJIBHOW MIPAKTUKE.

B pesynbrare u3ydeHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHus Yy
oOyuaromerocsi 0yayr chopMupoBaHBI MMO3HABATEIbHBIE yYHUBEPCAIbHBIC y4eOHBIC NEHCTBHA,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUSA, PpETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbIe JIeHCTBUS, COBMECTHAS J1€ATEIIbHOCTb.

MeranpeameTHble pe3yiabTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBaTh MpoOJieMy, paccMaTpuBaTh €
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAaHUN MPUEMBI JIOTUYECKOTO MBILUICHUS (aHanu3a,
CUHTE3a, CpaBHEHUS, Kiaccuukanuu, 0000IIEHUs1), PacKpbIBaTh CMBICI OHMOJIOTHYECKUX
HOHATHUH (BBIIENIATH UX XapaKTE€PHbIE MPU3HAKH, YCTAaHABINBATH CBS3H C APYTMMHU MOHATUSAMHN);

ONpeNeNaTh LeNU AEATeNbHOCTH, 337aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUXKEHHS,
COOTHOCHUTD PE3YyJIbTaThl AEATEIbHOCTHU C MOCTAaBICHHBIMU LIENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUIsl OObACHEHUs (AKTOB U SIBICHUN KUBOU
IPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTUBHBIE, JEAyKTHBHBIE, I10 QAHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M IMPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3palaThIBaTh IUIaH pELICHHs TPOOJIEMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH pPadOTy B YCJIOBHUSIX pEaJbHOr0, BHUPTYalbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOCHUCTBUS;



pa3BUBAaTh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEIOBATENBCKONH U MPOEKTHOW JEATEILHOCTH, HaBBIKAMHU
paspernieHus 1npoodisieM, COCOOHOCThI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCITIOJIb30BaTh PA3JIUYHBIE BHUJBI JCSITEIBHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUsiX, B TOM YHUCIE TpPHU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BJIAJETh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUMOTe3y €€ pelieHHs, HAaXOAWUTh AapryMEHTHl Ui JIOKa3aTelbCTBA CBOUX YTBEP)KICHUH,
3aaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELIeHHs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCAa CPEACTB M CIIOCOOOB JCHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

yMeTh IEepEeHOCUTh 3HAHWA B  IIO3HABATEJIbHYI0 M  IPAKTUYECKYI0  00JIacTH
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00J1aCTeiH;

BBIJIBUI'aTh HOBbIE MJEH, NpPE/UlaraTh OpPUTMHAJIbHBIE IOJXOJAbl W PELICHUs, CTaBUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HMH(OpManuu (TEKCcTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBAPSX U CHPABOYHHMKAX, KOMIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3lIWYHBIX BHJIOB U (opM
NPEJICTaBICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMymHpoBaTh 3ampOCHl M TMPHUMEHSATh pa3IHMYHbIE METONIBI IMPH IOWCKE W 0TOOope
O6uonornyeckoi MHGopMaIK, He0OXOIUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYIO (OpPMYy MpEACTaBIEHUS OHOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOJIMIIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4HbIN $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYEeCcKOMH
uHpOpMannel: TPUMEHITh XUMHUYECKHe, (PU3HYecKre W MaTeMaTH4eCKHe 3HaKH W CHMBOIIBI,
dbopmynel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISAHOCTH;

BJaJE€Th HABBIKAMU PACHO3HABAHUS M 3alIMThl WHGpOpMANMK, HH(OOPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€/ CTBUSIMU |

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXTaeMOl TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBHICKA3bIBATh



CY)XKJICHHUsSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeaIaraéMoyd 3aJadyd, Y4YHUTbIBaTb HHTEPEChl U
COIIACOBAHHOCTH MO3ULIUI APYTUX YYaCTHUKOB JUAJIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJCTh PA3TUYHBIMU CIIOCOOaMM OOIEHHUS M B3aMMOJEHCTBHS, MOHHUMATh HAMEPEHUS
JPYTruX JIOACH, MPOSIBIIATh YBAXKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
bopMynTUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHnn OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBHS NPH PEeLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OPraHUW30BBIBATH M KOOPAUMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, pPaCIpElesATh POJIU C Y4ETOM
MHEHHI YJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIWH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEHU C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMHU AeHCTBUAMM:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJOTMYECKHe 3HAHUS Ul BBIABICHHUA NpoOJeM M HUX pEUIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENIbHYIO JESITEIbHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJa4ll B OOpa30BATEIHHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAaH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOM IPYIHULIMN B pa3HBIX 00JIACTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENBbHON peIeKCUU KaK OCO3HAHHUS COBEPIIAEMbIX JACHCTBHIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;
3) npuHATHE ceds1 U IPYTrUX:
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOJEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHre MPOoPUIBbHOTO 00YIeHHS 00yUYarOIuXCs
Oouonorun. OHM BKIIIOYAIOT: creuupuyeckue i OWOJIOTMHM HAyYHbIE 3HAaHUSA, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX cUTyauusax. [IpeaMeTHbie pe3yapTaTsl IPEICTaBICHbI 110 T0JaM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIM OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHUHbBI MHpA, B II03HAaHWU 3aKOHOB IPUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOIMOJAraroline
OMOJOTMYECKHE TEPMHUHBI U TOHATUSA (PKHU3Hb, KJIETKA, OpraHu3M, METa0OoJu3M, TOMEOCTas,
CaMOpEeTyJISILMsL, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCcOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBunoBa — o 1meHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHHUS, pacIIeIJIeHHs], YUCTOTHI FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHUECKUX PSJI0OB B HAcCleACTBEHHOM wu3aMeHuumBoctd H. . BaBuioBa), NpUHIMIIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U IYKapHuOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX M Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsl, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Me03a, raMeToreHesa, ’MOpuoreHe3a, MocTIMOPHOHAIBLHOTO Pa3BUTHS, PA3MHOXKEHU S,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJIEWCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUUSIMH, MKy OpraHaMyd U CUCTEMaMH OpPT'aHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpepl OOUTAHHUS;

YMEHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKMBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeJIbCTBA POJCTBA OPIaHU3MOB Pa3HBIX CUCTEMATUYECKHUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISABISATH MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIleCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE paboOThl, COOMIONATh MpaBWia HpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTAaBISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ouosornu W MenWIUHBI (KJIOHWPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
WU3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIHCKOTO X0341CTBa, MUIIEBON
IPOMBIIIICHHOCTH, YIIyOJIATh TO3HaBaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
OPUPOJBl U PEIIEHUU HKOJOTHYECKUX MPOOJIeM YeloBeYeCTBa, a TAaKXKe B PEIIEHHU BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIlE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/IeTh CUCTEMOI OMOJIOTMYECKMX 3HaHUI, KOTOpas BKIIIOYAET ONpPEesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJAralomUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Oumosormdyeckue Tteopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBeproBa — 0 myTsX M HampaBJIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), THITOTE3bI (THmnoTe3a «vupa PHK» V. I'unbepra);

YMEHHUE BIAJETh OCHOBHBIMH METOJaMHU HAyYHOTO IIO3HAHHUS, HCIOJIb3YeMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,



HaOJII0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie OOWTaHUs, YepelOBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aMMOCBA3M MEXAY IIPOLIECCAMU DSBOJIIOLMM, ABMKYIIUMU
CHJIaMH aHTPOIIOr'€HEe3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCHCTEM M MPUCHOCOOIEHUAMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCHCTEMAaX CBOEl MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHUSA, €IUHCTBA UYEJIOBEUECKUX pac, HE0OXOIUMOCTH
COXpaHEHMsI MHOT00Opa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3a7aud, BBIIBISATb NPUUMHHO-CIIEICTBEHHBIE CBS3HU
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATH HMX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1eNb UCCIIeI0BaHMs, aHAM3UPOBATh OJYUYECHHbIE PE3Y/IbTAThl U JIeNIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOIIECTB, M NMYOJMYHO MPEACTaBIATh
HOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUUECKUX KOH(EPEHIHIX;

YMEHHME OLICHMBATb TUIOTE3bl M TEOPUHM O MPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100abHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HaHHBIN BBIOOP Oyayiei mpodeccuoHanbHON AeATeIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3AMCTBA, MUILIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsaTh
MO3HABATE/IbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OHOJIOrMYecKoro oOpa3oBaHHsS B OPraHU3ALUAX CPEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHME. 10 KJIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI pecypeni

1 buonorus xkak Hayka
2 JKuBble cucTeMBbl U UX U3YUYCHHE
3 buonorus knerku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKIMH KICTKH 8
6 OOMeH BellecTB U MPeBpallleHue S3HEPTUH B 9 1

KJIETKE
7 HaCJ'Ie,I[CTBeHIfa}I uHbopMaIus u 9 05

peanuzanus e€ B KJIETKe

JKM3HEHHBIN TUKIT KIETKH 6 1

Ctpoenue u GyHKIIHH OpraHU3MOB 17 15
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa O HaCJIEICTBEHHOCTH U ) 05

U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['enetnka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTtexHonOrHs ¥ CHHTETHYECKass OUONIOTHs 4
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
1 3apox/IeHUe U Pa3BUTHE SBOIOIIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtonus U €€ pe3yabTaThl 6
[IpoucxoxaeHe U pa3BUTUE JKU3HH HA
4 P A p 15 15
3emie
5 [TporcxoxaeHUE YeTOBEKA - aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXarollen cpeaoun
OpranusMmel U cpeia OOUTaHus 15
DKOJIOTUS BUJIOB U TOIYISUN 0.5
DKoJorust coo01EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbpHas sxocucrema
11 YenoBek U OKpyKarolas cpena
12 PesepsHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoaensie — IpaxTiiecikue I/IS)I’[‘IEHI/IH oﬁpgsoqézTeanme
padoThI padoTshI pecypenr

1 buonorus kak KOMILUIEKCHas HayKa M Kak 1

4acTh COBPEMEHHOT0 00IIecTBa
2 JKuBbl€ CUCTEMBI 1 UX CBOMCTBA

YpoBHEBas OpraHu3anus KXUBbIX CUCTEM 1
4 Wcropust OTKpBITUS U U3YUEHUSI KIIETKH. 1

Knerounas teopus

Metoabl MONEKYJIAPHOM U KJIETOUYHON

ouonoruu. [Ipaktuyeckas pabora
5 «3y4yeHne MeToI0B KJIETOUHON OMOJIOTHH 1 05

(xpomarorpadusi, snekrpodopes, '

muddepeHIMaTbHOE HEHTPUPYTUpOBaHHE,

ITLIP)»
6 XUMUYECKUN COCTaB KJIETKH 1
7 MuHepaibHbIe BEIIECTBA KIETKU, UX 1

Ouonornyeckas poib

Opranuyeckue BEeIeCTBa KJIETKU — OEJIKU.
8 JlaGopaTtopHas pabota «O0Hapyx)eHue 1 05

0EJIKOB ¢ TOMOIIBIO0 KAUeCTBEHHBIX '

peakuuii»
9 CaoiicTBa, Ki1accuduxanys 1 GyHKuuu 1

0enKoB
10 Oprannueckue BEeNIecTBa KIETKH — 1




YTJIEBOIbI

OpFaHI/I‘{eCKI/Ie BCIICCTBA KJIICTKHU —

11
JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopartopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB)»

13 Crpoenue u pyakuuu ATOD. Jlpyrue
nykieozunarpudocdarer (HTD)

14 CexBennpoBanue [JHK. Merozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [IpokapuoTndeckas kierka
CrpoeHune 3yKapuOTUYECKON KIIETKH.

17 [IpakTuyeckas pabora «M3ydueHue cBOCTB 0.5
KJIETOYHOU MEMOpPaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yuenune 05
JIBY)KEHUS IIATOTIIA3MBbI B PACTHTEIBHBIX
KJIETKax»

[ToryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MUTOXOH/IPHH, TUIaCTH IBL. JIabopaTopHast 05
pabota «MccnenoBanue mIa3MoIu3a u '
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbIe OpraHoOU/IbI KJIETKH

22 Crpoenue u GyHKIUH 7pa

23 CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 0.5




sykapuort. JlabopaTopHas pabora
«M3yueHne CTPOCHUS KIICTOK Pa3IMYHbIX
OpTraHU3MOBY

24

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopnas pabora
«M3yvyeHune KaTaTuTHYeCKOW aKTHBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJia3bl)»

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
pacILeIUIeHHs] IEPOKCHUIa BOAOPOA B
PacCTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

0.5

26
27

benku-akTuBaTOpHl M OCIKH-UHTUOUTOPEI

ABTOTpOGHBII THII OOMEHa BEIIECTB

28

dorocunres

29

30

31

Xemocunres. JlaboparopHas pabota
«CpaBHeHue nporieccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AHaspoOHbIe OpraHu3Mbl. Bunel 6posxeHus.

JlaGopatopHas pabota «CpaBHeHUE
IPOIECCOB OPOXKEHUS U JBIXAHUS

AdpoOHBIE OPraHU3MBL. JTaIlbI
HHEPreTHUECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npoToHoB. Cunte3 AT®: pabora
npotoHHON AT®-cuHTa3bI




33

Peakuun MaTpu4HOro cuHTE3a

34 Tpanckpunius — marpuuabiii cuaTe3 PHK
35 Tpancusus u e€ Tarnbl
36 KomupoBanue amuHokucnoT. Poib
pubocom B OmocuHTe3e Oenka
37 Opranu3zaius reHoMa y mpoKapuor u
JyKapuoT
38 MoutekysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y 3YKapHoT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH U
39 oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «Co3iaHue MOJenu BUPyCca»
40 BupycHrble 3a00s1eBaHus YeI0BeKa,
YKUBOTHBIX, PACTCHUN
41 Hanorexnosoruu B OMOJI0TUN U METUIIUHE
42 JKUu3HEeHHBIN UK KIETKH
43 Matpuunsnii cunte3 JTHK
Xpomocomsl. JITaboparopHast pabora
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpEnapaTax»
45 JleneHnue KJIETKM — MHUTO3
Tunsl knetok. KapruoknHe3 U TUTOKUHES.
46 JlaGopaTtopHnast pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHKpOITpernapaTax)»
47 Perynsiuus »KU3HEHHOTO IIMKJIA KIIETOK
48 OpranusMm Kak eIMHOE LIEI0e




Tkanu pacrenuit. Jlaboparopnas pabora

49 . - 0.5
«M3y4eHune TKkaHeH pacTeHU
TkaHU KUBOTHBIX U YEJIOBEKA.
50 JlaboparopHas pabota «3ydeHnue TkaHeh 0.5
KUBOTHBIX)
Opransl. Cucremsl opranoB. JlaboparopHas
51 pabora «/3yueHue opraHoB I[BETKOBOTO 0.5
pacTeHus»
52 Ornopa Tena opraHu3MoB
53 JIBI>KeHNE OpraHn3MOB
54 [TutaHue opraHu3MoB
55 [Muranue MO3BOHOYHBIX KUBOTHBIX.
[MumeBapuTenbHas cucremMa 4elioBeKa
56 JlpIxaHue opraHu3MoB
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U
YeroBeKa
58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB
59 KpoBeHocHas cuctemMa mo3BOHOUHBIX
YKUBOTHBIX U YEIIOBEKa
60 Briienenne y opranuzMoB
61 3amuTa y OpraHu3MoB
62 NMMmyHHast cucteMa yenoBeka
63 PaznapakxuMocCTh U perynsmus y
OpPTraHU3MOB
64 ['yMopanbHas perymsus 1 SHIOKpUHHAs
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 DopMBI pa3MHOXKEHHS OPTaHU3MOB




66

[TonmoBoe pa3zmMHOKEHUE

67

68

Metiio3

l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTtopHas paboTa
«/3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIIpETIapaTax»»

0.5

69

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

70

71

72

3akajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

PocTt u pa3ButHe KHUBOTHBIX.
JlaboparopHas pabota «BblsiBieHue
MPU3HAKOB CXOJACTBA 3apObIIIeH
MMO3BOHOYHBIX JKHBOTHBIX)

Pa3mHOKeHue 1 pa3BUTHE PACTEHUM.

JlaboparopHas pabota «CTpoeHHE OPraHoB
Pa3MHOKEHHUS BBICIIUX PACTEHUI»

0.5

0.5

73

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

74

75

76

OCHOBHBIE ITOHSITUA U CUMBOJIBI T€HETUKH.
JlaGopaTtopHast pabota «JIpo3zodruiia kak
00BEKT T€HETUYECKUX UCCIIEIOBAHNI )Y

3aKOHOMEPHOCTH HACJIEIOBAaHUS
IpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3y4yeHue pe3yapTaToB MOHOTUOPUTHOTO
CKpeIIUBaHUs Y 1p030(HIbl"

]_[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBEI MOHOI‘I/I6pI/II[HOI‘O

0.5

0.5




CKpEIIMBaHUS

Amnanusupyroiee ckpenmpanue. Hemomxnoe

77 1
JOMHHHPOBAHHE
JuruGpunHoe ckpeniyBaHue.

78 [IpakTuueckas padora «M3yuenue 1 05
pe3yJIbTaTOB TUTHOPUAHOTO CKPEIUBAHUS '
y 1p030(hUITBI»

79 [{uTonornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEIIMBAaHUS

80 CueruieHHOE HacJeI0BaHUE TPU3HAKOB 1

81 XpoMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1

82 I'eneruka mona 1

83 I'eHoTHII KaK €JIOCTHAS CUCTEMA 1

84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
PACTCHHMIA, )KUBOTHBIX U YEJIOBEKA

85 N3MeHUYHnBOCTH ITpU3HAKOB. Buibl 1
U3MEHUYUBOCTH

86 MonuduxamonHas u3MEHYHBOCTh 1
BapuanuvoHHBIN psa U BapUallMOHHAs
KkpuBas. JlaboparopHas padota

87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 05
MOIU(PUKAITHOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapHallMOHHOTO psifa U
BapUALMOHHON KPUBOI»

88 ['eHOTHIIYECKAst U3MEHUYHNBOCTD. 1
KoMOuHaTHBHAS N3MEHUHUBOCTH

89 MytannoHHas H3MEHYUBOCTb. 1 05

[TpakTnyeckas pabora «Myrtanuu y




Tpo30(hUiBl (Ha TOTOBBIX
MHKpOIIperapaTax)»

90

91

3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpoliecca.
ONUreHeTHKa v SIUreHOMHUKa

['eneruka yenoseka. [Ipaktuueckas pabota
«CocTtaBneHue 1 aHaau3 POAOCIOBHON

0.5

92

MeToasl METUITMHCKON T€HETUKHT

93

94

95

3HayeHNe MEIUIINHCKON T€HETUKHU B
MIPEAOTBPAICHUH U JICUCHUHU TEHETHYECKUX
3200JI€BaHNI YETIOBEKA

OcCHOBHBIE TIOHATHUS CEJIEKITHH.
JlaboparopHnas pabota «3yueHue copToB
KYJIBTYPHBIX PACTEHUN U TIOPOJI JOMAITHUX
YKUBOTHBIX)

MeTto/1bI CeIeKIIMOHHON pabOTHI.
JlaboparopHas pabota «3yueHue MeTo10B
CEJIEKLIUU PACTEHUI»

0.5

0.5

96

JlocTr>KEeHMs CeJIeKIUN PACTEHUN U
#KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUI»

97

98

99

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHNE
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib

npousBojcTBa. [IpakTuyeckas padora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI

OCHOBHBIC HANPaBJICHUS] CHHTETHYECKON
OuoJIOrun

0.5

100

XpOMOCOMHaSI 1 TCHHAaA WHXCHCPHA




101 MeauuuHckre OHOTEXHOIOTHI 1
PesepBHbiii ypok. [ToBTOpeHue,
102 y 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue I/IS)I’[‘IEHI/IH 06p:30q;I;TeJIbele
padoThI padoTshI pecypeni

1 OomtonnonHas teopus Y. lapsuna 1
) JIBM>KyIIMe CUIIbl 3BOJIIOLIUU BUJOB 110 Y. 1

JapBuny
3 Bbopn0a 3a cyiiecTBoBaHMEe, €CTECTBEHHbIN 1

Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1

IBOJIIOLIMU
5 Dransl SBOIIOIMOHHOTO Mpoliecca: 1

MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
5 [Tomymsius — sneMeHTapHas €AMHULIA 1

HBOJIIOLIMH

3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05

pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '

oco0eill 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 O¢ ekt ocnoBarenst. dpdexr 1

OyTBUIOYHOT'O IOPJIBIIIKA
10 Murpanuu. N30 nomyIsiui: 1

reorpaduyeckas, OnoJorudecKas
11 EctecTtBeHHbI 0TOOp — HanpaBIISIOLINI 1

(hakTOp IBOTFOITUHN
12 [TonoBoit oT60P 1




13

14

15

[TprucnocoOaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MHUKPOABOJIFOIIHH.
JlaGopaTtopHas padorta «3ydueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumepsl pUCTIOCOOICHUH Y OpraHU3MOB:

MopdoJIorHIecKue, GU3HOTOTHIECKUE,
OMOXUMUYECKHUE, TOBEICHYCCKHUE.
JlabopaTopHas padora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEeHUE BUI0B
0 MOP(OJTOTUIECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
Bupnoobpa3oBaHue kKak pe3yabTaT
MHKPO3BOJIOIHH

CBs3b MUKPO3BOJIFOIHUU U STTUIEMHUOJIOTUN

19

20

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIUN

EI/IOI‘GOFpa(bI/ILICCKI/IC MCTOIBI U3YUCHUSA
9BOJJIOINH

21

OMOPHUOIOrHYECKHUE U CPAaBHUTEIBHO-
MOpP(OJIOTHYECKUE METO bl U3YUEHUS
HBOJIIOLIH

22

MonekynsapHO-T€eHETUUECKHUE,
OMOXMMHUYECKHE U MATEMAaTHIECKUE
METO/IbI U3yUYEHUS IBOTIOIIAN




23

OO01mure 3aKOHOMEPHOCTH JBOJTIOIIHH

AnantuBHas paguanus. HepaBHOMepHOCTh

24 TEMITOB 3BOJIOIIUU

o5 HayuHnble runoressl NpoUCX 0K ICHUS
JKW3HU Ha 3emJie

26 JloHay4dHBIE MIPEACTABICHUS O 3aPOKICHUH
KU3HU

97 OCHOBHBIE 3Tanbl HEOPraHMYECKOU
IBOJTIOIIAH

28 ['unoTtessl 3apoXKACHUS KU3HA
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.

29 Jlaboparopuas padota «3y4ueHue u 0
OIMCAHNE UCKOTAEMBIX OCTATKOB JIPCBHUX &
OpPTaHHU3MOBY

30 HauanbHele 3Tars opraHn4eckon
IBOJTIOIIAH

31 OBoMIOIUSA DYKapuOT
OCHOBHBIE 3TaITbl BOTFOITUT

39 pacturensHOro Mupa. [IpakTudeckas 0
pabora «3yueHue ocobeHHOCTEM &
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOBY»

33 OCHOBHBIE 3TaITbI BOJIOIUHU JKUBOTHOTO
MUpa
DBoIOIUS )KUBOTHBIX. [IpakTHyeckas

34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHUSI TTO3BOHOYHBIX KHBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMJIe 10 3paM U

nepuoaam




MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOCHHOCTH

38 CoBpeMeHHas cucTeMa OpraHuYecKoro
MIPOLILIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI
OpraHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3BuTHe npencraBieHuit o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B CUCTEME
opraHmyeckoro mupa. JlaboparopHas

42 pabota «M3yduenne ocobOeHHOCTEH 0.5
CTPOCHHSI CKEJIeTa YeJI0BEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHo1IeHre OMOJIOTHYECKUX U
COLIMAJILHBIX (h)aKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u nmajeoreHOMHUKA

47 DBOJIOIHUS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pacel. [IpakTudeckas

48 pabota «3ydeHue 3K0IOrHIecKux 0.5
ajanTaluil 4eJIoBeKa

49 MeXIUCIUTITMHAPHBIE METOTBI
aHTPOTIOJIOTUHI

50 3aporkIeHUE W Pa3BUTHE YKOJIOTHN




Metonst skonorun. JlabopaTtopHas pabora

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUI )

59 3HaueHne YKOJIOTNYECKUX 3HAHUU I 1
YeJI0BeKa

53 Dxonorudeckue GakTopsbl 1
Abnortnueckue GakTopsl. CBeT Kak

54 skonoruueckuii pakrop. JlaboparopHas 1 05
pabota «BrIsiBIEeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTUICCKHUH (akTop.

55 JlabopartopHnast pabota «BrlsiBIeHHE 1 0.5
MPUCTIOCOOICHHUI OPraHU3MOB K BIUSHHUIO
TEeMIIEPATypPhI»
AbuoTtrueckue pakTopbl. BiaxxHOCTH Kak

56 sKoJornyeckuit pakrop. JlabopaTopHas 1 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUs OPraHu3MOB 1

58 buonorunueckue puTMsl 1

59 XKuzHeHnHble pOpPMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HavyeHHe OMOTUYECKUX B3aHMOICHCTBHI

61 JUTSL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1

MMomyJiauuu




OcHOBHBIC TOKa3aTeIU NOMMyJIAHUU:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3pacTHas U
I0JIOBAsi CTPYKTYpa
OCHOBHbBIE TIOKA3aTEJIN MOIMYJISAIIH:

64 POX/1aeMOCTh, IPUPOCT, TEMI POCTa,
CMEpPTHOCTh, MUTPAILIAN

65 DKoJoru4eckasi CTpyKTypa MnonyJssiuu

66 JluHaMyKa TOIYJISIITUU U €€ PeryJIsius

67 KpuBsie pocta 4nCIeHHOCTH MOMYIISIIIHN.
KpuBbie BBDKUBaHUS
DKoJoruveckasi HUIA BU/A.

68 Jlaboparophnast pabora «IIpucnocobiaeHus 0.5
CeMsIH PaCTeHHI K paCcCEJICHUIO»

69 Bun kak cucrema nomyssui

20 3aKOHOMEPHOCTH TOBEJICHUS M MUTPALIAN
KUBOTHBIX

71 Coo0111ecTBO OpraH3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBopot BelecTB ¥ MOTOK SHEPTUU B
IKOCUCTEME

74 OcCHOBHBIE TTOKA3aTENN YIKOCUCTEMBI

75 DKOJIOTUYECKUE TUPAMU/IbI

76 N3meHnenus coo0111ecTB — CyKIIECCUU

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCUCTEMBI MOpEil 1 OKEaHOB

78 [TpupoHbIe 5KOCUCTEMBL. DKOCHCTEMBI

TYHJIp, JIECOB, CTENEM, TyCTHIHD




79

AHTpOHOFeHHble 9KOCHCTCMbI

Ypboskocucremsl. [IpakTuueckas pabora

80 0.5
«M3ydenue u onucanue ypoo3KOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B
KOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arPsI3HEHUN

82 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIILIUOHHOM U
KOCUCTEMHOM YPOBHSX

83 buocdepa — obmieruranerapHast 000109Ka
3eMiu

84 Yuenue B. U. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
onocdepsl

86 Kpyrosopots! BeniecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTh Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6Hocheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BozneiicTBue uenoBeka Ha 6uochepy

01 AHTpPONIOT€HHOE BO3JEHCTBHE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE TIPUHIIHITBI YCTOHYHUBOTO

Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbI




PanronansHoe npupoa0onb30BaHue U

94 coXpaHeHHe OMOJIOTHYECKOTO 1
pasHooOpa3us 3emiu

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3ynbTaThl»

96 Oﬂ606l.u€HH€ 1o Teme «MaKpOdIBOITIOIHUS U 1
e€ pe3ysIbTaThD»

97 O6006mmenue o reme «IIporcxoxaeHue u 1
pa3BUTHE KU3HH HA 3eMIIe)

98 O6o6menne no Teme «IIpoucxoxaenue 1
YeIIOBEKa — aHTPOIIOTCHE3)

99 O0o0meHHe TI0 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O606m1eHne o TeMe «OpraHu3Mbl U cpea 1
oOUTaHUS»

101 O6061ueH1/ie o TeMe «DKOJIOTHS BHJIOB H 1
TTOTTYJISITTAI

102 O606mmenue o Teme «brochepa — 1
rio6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I1O 102 75

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
buonorus. 10 kinacc. Yriny6nennsiii ypoBeHnb. YueOHuk. B.B. Tlaceunuk, A A.
Kamenckuii, A.M. Py6uos, I'.I' llIBenos, 3.I'. I'anontok; nmox pegakuueit B.B
[Taceunuka. Mocksa. "[Ipocsemenue". 2023

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Meromnueckoe nocooue buomorus 10-11 xnacc. OouoBnénable PI'OC OO0
2023r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
MHTEPHET
Enunoe conepkanue oOpazoBaHusi [DnekTpoHHBIA pecypc] — Pexum

nocryma: https://edsoo.ru/

bubmuorexka IIOK  [Onektponusiii pecypc] —  Pexum  pocryna:

https://m.edso0.ru/863e600a

POIII [Dnekrponnslii pecypc| — Pexum noctyna https://resh.edu.ru/



https://edsoo.ru/
https://m.edsoo.ru/863e600a
https://resh.edu.ru/

