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MNOSCHUTEJIBHAS 3AIIMCKA

[Iporpamma o yue6HOMY npeaMety "buosorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 o6pazoBanun B Poccuiickoit ®eneparuun», ®I'OC COO, DOIlI COO, Konuenuun
npenojiaBaHust y4eOHoro mnpeamera «bHOJOTHS» W OCHOBHBIX TOJIOKEHUH (enepaabHOoi
paboueii MporpaMMbl BOCTIUTAHUS.

VYuebusiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IMpeIMEeTHO 00macTu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunbHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanu 00y4eHus Ha YpOBHE CPETHET0
oOmiero oOpa3oBaHUS M MPHU3BAaHBl OOECIIEYUTH MPEEMCTBEHHOCTh MEX/JYy OCHOBHBIM OOIIHM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4E€OHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELIEHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PA3BUBAIOIIMUX 3ajay, CBSA3aHHBIX C MpodopueHTanuen
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH Hay4yHOro 3HaHUS,
CBS3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHHe O LETU U 3aadax
U3y4eHus yueOHoro npeamera «buosorus» Ha yriiy0JéHHOM ypOBHE, OIIPENEseT 00s13aTenbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM U Temawm,
pacripenienieHue 1mo KiaccaM, peKOMEHAYET MOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOTO MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTT
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmaromapss 4yeMy [pPOCMaTpHUBAaeTCsl  HANpaBICHHOCTh HA  TOCJIENYyIOIlee  pa3BUTHE
OMOJIOTHYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS, 3KOJOTUUYECKOI0 MBILIUICHUS, PEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXKarolled mpupoiHoil cpere. B mporpamme mno
OMOJIOTUM TakK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buomorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JHMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3yapTaTaM oO0ydeHuss W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH O0YYaloIUXCcs 10 OCBOEHHMIO COJEp:KaHUs OHOJOrMYEecKOro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ounosnoruuyeckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacHIMpEeHUe U yriyOlieHne 3HaHui
oOyyaromuxcst O JKMBOH TpUpOjAE, OCHOBaX MOJEKYISIPHOW M KIETOYHOH Ouooruw,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKINH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K MOCIEAYIOMIEMY MOJXY4YEeHUI0 OHMOJIOTHYecKoro oOpa3oBaHUs B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYEHUH OOYy4aroIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3AesioB OUOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kinaccax 3Tv 3HaHUS MOTYYarOT pa3BuUTHE. Tak, paCIIUPEHbl U YIITyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTeHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKHM3HH, JOMOJHHUTEIbHO BKJIIOYEHBl OHOJOIMYECKHE CBEACHUS
MPUKIAHOTO M MOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMU 00YUYaIOIUMUCS IPU U3y4YEeHUU (PU3UKU, XUMHH,
reorpauu U MaTeMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHOoMy mnpeamery "buornorus" oTpaxaer CHCTEMHO-
YPOBHEBBII U HBOJIOLMOHHBIA MOAXOIbl K M3yueHHIO Ouojoruu. CoriacHO UM, H3y4daroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS1 )KUBBIX CUCTEM PA3HOI'O YPOBHS OpPraHU3allUH,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wianeTsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPHOJIOrUM U OMOJIOTMU PA3BUTHUS, TEHETUKU U CEJNEKIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢u3uonorun yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublil npenmer «buonorus» mpu3zBaH o0OECEUUTh OCBOCHHME OOYy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHLMIIOB W TIpPaBUi, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MMpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAYYHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX MCCIEJOBAHUAX B OHOJOIMM, NPUKIAIHBIX acleKTax
Ounonornyeckux 3HaHWH. /s pa3BuTHS W MoAAep)KaHUSI MHTEpeca O0O0YJaromuXcss K OMOIOTHI
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEPKaHUU MPOrPaMMBI 110
OMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEHW CTAaHOBJICHHS W Pa3BUTHS TOW WM MHOU
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMi JKHBBIX CHUCTEM
pasHOro paHra U NpuoOpeTeHre YMEHUH MCIOJIb30BaTh 3TH 3HaHMS B (POPMUPOBAHUM MHTEpeca
K onpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOIOTHYECKOro 00pa3oBaHMUs.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyoIuX 3a1au:

OCBOCHHE  OOYYAlOIUMUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX U IpaBHIIaX,
COCTAaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIYJSALUs, BUJ,
OouoreornieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSIX U COBPEMEHHBIX HCCIEIOBAaHUSX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAAMU  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOUYHOW OMOJIOrHH,
HMOPHUOJIOTHN U OWOJIOTUH PAa3BUTHS, TEHETHKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMOJNIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpEHUE,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOIOTUYECKYI0 HH(OPMAIINIO; TOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAJIBHO-
HSKOHOMHUYECKUMH U HSKOJIOTHYECKUMH IpOOJeMaMy YeJIOBEYECTBa; OIICHWBATh IOCIEICTBUS
CBOEHM JEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIIOJAaTh  MeEphl
npoUIakTUKY MH(QEKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTIeyeHHs
0€30I1aCHOCTH COOCTBEHHOM KU3HENEATENIbHOCTH B YPE3BBIYAHHBIX CUTYaLUSX MPUPOJHOTO M
TEXHOT€HHOI'O XapaKTepa; XapaKTepu30BaTb COBPEMEHHbIE Hay4yHbIE OTKPBITUS B 00JacTH
OMOJIOTHH;

pasBUTHE y 00YYaIOLINXCS MHTEUIEKTyalbHBIX U TBOPYECKUX CIIOCOOHOCTEN B Ipolecce
3HAKOMCTBA C BBLIAIOLUIUMHCA OTKPBITHUSAMU U COBPEMEHHBIMU HCCIIEJOBAaHUSIMH B OMOJIOTHH,
pelaeMbIMM €10 IIpoOJeMaMM, METOJOJIOrHeld OMOJOrMYecKOro HcCCIelOBaHUs, MPOBEIACHUS



OKCIIEPUMEHTATBHBIX HCCICIOBAHUM, peIIeHUs] OWOJOTHYECKHX 3a/1ad, MOJCIHPOBAHUS
OHOJOrN4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHE Y OOYYAIOMIMXCS [IEHHOCTHOTO OTHOIICHUS K JKMBOW MPHUPOJAE B IEIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarOIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOIOIIOIE30BAHUN
(cobmroneHne TmpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JIoAeH (COOMI0OaeHus Mep
npodunakTuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACSITEIBHOCTH B
YpEe3BbIYANHBIX CUTYAIUSAX MPUPOJHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JJaHME YCIOBUW IS OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHCS WHAUBUAYATHHOMN
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOUIEH mMoOcienymmeMy HpodhecCHOHATbHOMY
CaMOONIPE/ICIICHHIO, B COOTBETCTBUU C WHJWBHIYaJbHBIMA HHTEPECAMH M TOTPEOHOCTSIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 dgaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHus OuOJIOTUH
OCYIIECTBIISIETCS C YYETOM CIEUU(PUKUA €ro COJAEPKaHMs U HAIMpPaBICHHOCTH HAa MPOIOJIKEHUE
Ounosnoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICIIETO
oOpa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM TMPH OOyYeHHH OMOJIOTHUU Ha YIrIyOJIEHHOM YpOBHE SIBIISETCS
MpOBECHUE J1AaO0OpaTOPHBIX U TMpakTHueckux pador. Takke ywyacTue oOydarmuxcs B
BBIMIOJTHEHUH  TPOEKTHBIX UM  y4eOHO-UCCIIEOBATENbCKUX  PabOT, TeMaTHKa KOTOPBIX
OTIPENIETISICTCS YYUTEJIEM Ha OCHOBE HWMEIOIIHMXCS MAaTepUadbHO-TEXHUUECKHX PECypcoB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OMONOTHS — KOMILIGKCHas Hayka. KpaTkast wctopusi pa3BuTHsI OHOJIOTHU.
buonornyeckne Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTaldbHbIE, NPUKIAAHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue Ouojoruv B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATEIIBHOCTH  YEJIOBEKa: MEAMIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
PUPOJIBIL.

JdeMoHcTpannn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus ounosoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTb U  YHOPSAAOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, = CAaMOOpPraHM3alys, CaMOBOCIIPOM3BEICHHE, Pa3ApakKMMOCTh,
M3MEHYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MO YJIILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, MPOUCXOASIIME B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak opma cymiectBoBaHus Marepuu. Hayku, nzydaromue ) UBbl€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanus. [loHsaTMe o 3aBUCMMOH M HE3aBHCHUMOM
nepemeHHoi. IlmanmpoBanme skcnepumenrta. [locraHoBka M mpoBepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpHunHbBI HCKaXKE€HHUS! PE3yJIbTaTOB HKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bHONOrHYecKHEe CUCTEMBD»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMM KUBOM MPUPOIb», «CTpoeHNE )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreorienos», «buochepan, «MeTopl U3yUdEeHUSI )KUBOU MPUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE IS IPOBEICHUS HAOIIOACHUH, H3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMN.

Tema 3. buosnorns Kjierku

Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHUS OTKpBITUS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeTtoapl MOJEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONIMS, Xpomarorpadus,
anekTpodope3, METOJ MEUEHBIX aTroMoB, auddepeHnmaIbHoe eHTpUu(yrupoBaHue,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

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

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

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENIbHBIX, UBOTHBIX WU
OaKTepHaATIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona n e€ poisb
KaK pacTBOPHUTENS, peareHTa, y4yacTH€ B CTPYKTYPUPOBAaHUHU KIIETKH, TEIJIOPETYIIALHUU.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Moisiekyinbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKoB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, JuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTPOEHUS U (U3MKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuIUU
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccudpukanus  mumnmmos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckue Gpynkunu munuaos. O0mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoBbIX KucioT. HykneoTuasl.
[Tpunuun xommuiementapHocTt. IlpaBmino Yapradda. Crpykrypa AHK — nBoitHas crupaiis.
Mecronaxoxaenue u 6nonornueckue pynkuuu JHK. Buasr PHK. @ynkunun PHK B kiietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢ynkuun AT®. BoccTaHoBIEeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. [pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE W OHO(PU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypvl u QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzatin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenPUPOOHbIX AHATLO208.

JleMoOHCTpaLun

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

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHUBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoguueckas TaOnMIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl O€NnKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYI YrieBoaoB», «CTpoeHHe MOJEeKyI
TunuaoB», «HykinenHoBbeie KUCIOTE, «CTpoeHue Mosiekyabl ATD.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTopnasi padora «OOHapykeHHE 0CITKOB ¢ MTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas pa6ora «/ccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenue U QyHKINH KJICTKH



Tumbl KJIETOK: dyKapHOTHUecKas M mpokapuorndeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre MPOKApUOTHUECKON KieTku. KietoyHas creHka OakTepuid ©  apXeu.
OcoOeHHOCTH CTpOEHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTHdeckoi kieTku. [Imazmarudeckas memOpaHa
(mma3manemma). CTpykTypa IUTa3MaTHyecKodl MeMOpaHbl. TpaHCIIOPT BEHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obneruénHas auddy3us), aKTUBHBIA
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemMOpansl. Pabota
HATPUN-KaJIMEeBOro Hacoca. DHIOIMUTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[utomnaszma. I{uro3osb. [lutockener. JIBukeHue nuToriazmbl. OpraHouabl KIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HomIazmMarndeckas cetb (DIIC), ammapat ['ombmkw,
JU30COMBI, UX CTpoeHHE U (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6enxos 6 OIIIC. Cunres
pactBopuMbIXx  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enxog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIxX KieToK. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA W miacTul. llepBuuHbIe, BTOPHUYHBIE M CIOXKHBIE ILIACTHJbI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHUN.

HemeMmOpannbie opranoussl kietku CtpoeHne M (QyHKIUHM HEMEMOpPAaHHBIX OpPraHOHM/IOB
kiaeTku. PuGocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuUKpodUIaMeHTbl. AKmuHogbie
Muxkpogpunamenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMblULeYHbIX KIemOK.
MukpoTtpy6ouku. Knerounslii 1entp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuoIIa3Ma, SAPBIMIKU, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
060n104KU 8 Mumose. SoepHuiti mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapakTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENnsHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmumpl 1 cxembl: «CTpOEHHE HSYKAPUOTHYECKOW KIETKW», «CTpOeHHE IKUBOTHOM
KIETKN», «CTpOEHUE PAaCTUTENBHON KiIeTKW», «CTpoeHne MUTOXOHIpUMY, «Sapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopHasi padora «l3ydyeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBMKEHUS TUTOILUIA3MbI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB M NMPeBPallleHUE IJHEPTUH B KJIETKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIECTB:
aBTOTpO(HBIE M  reTepoTpodHBIA. YyacTue KuUCIOpoga B  OOMEHHBIX  IPOIIECCaX.



Ounepreruyeckoe oOecrieueHne kieTku: mnpespameHue AT® B 0OMEHHBIX HpoIleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M jaehcTBus. Kodepmentsl. Otiauuus (pepMEHTOB OT HEOPTraHMYECKHX
KaTain3atopoB.  benku-aktuBatoppl W OEIKU-MHTMOUTOPBL.  3aBUCHUMOCTh  CKOPOCTH
(epMEHTATUBHBIX PEAKIMI OT Pa3IMYHbIX (PaKTOPOB.

[lepBrUYHBII CHHTE3 OPraHMYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xynopomnactoB B nporecce Gorocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
BiusiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HHUTPH(PHLIUPYIOIIHE
OaxTepuH, xKene300aKkTepun, cepodakTepun, BOJOPOJHbIE OaKTepuu. 3HaU€HHE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIH30BAHUE
4eJI0BEKOM. AHa’poOHbIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yIUTENH
0ose3Hel.

AdpoOHBIE OpraHM3Mbl. OTambl YHEPreTHuecKoro obmeHa. IlonroToBUTENbHBIM 3Tam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

bronoruueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHAPUI B IpoIEccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ounepeus membpannozo epaouernma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB INEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTreTHIECKOr0 0OMEHa.

JleMoOHCTpaL U

IToprpersr: Ix. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«CtpoeHnue GpepMeHTa, «XEeMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE JIJIsl IPUTOTOBJIECHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATHBHOIO pacUICIUICHUs MepoKCuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlaGopatopHnas pa6ora «CpaBHeHUE MPOLECCOB (OTOCUHTE3A U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacieacrBeHHass HHpOPMALMS M pean3anus eé B KJeTKe

Peakuuu matpuuHoro cuHtesa. [IpHHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmsanus HacneacTBeHHOM uHpopMmauuu. ['eHeTHuecKuil KoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpHUNIMKU: KOMIUJIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsaus u e€ stansl. Yuactue TpaHcnopTHeix PHK B OuocunTese Oenka. YcinoBus
6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Poibs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (®. XKakoO, XK.
Mano). Monekynsipnvie Mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2enog. Perynsanus 0OMEHHBIX NpoLeccoB B KieTke. Kierounslii romeocras.

Bupycel — HeksieToUHbIe (OPMBI JKU3HU U OOUraTtHble napa3uthl. CTpoeHHe MPOCThIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.



BupycHbie 3a0oneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIUJ], COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmyeckudi Koa», «BuUpyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/Ku3HeHHBbIH MUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTekaronmx B uHTepdaze. [loaroroBka kietku K aeneHuto. [IpecuHTeTHYeCKUi
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTEp(Pasbl.

Marpuunbii  cunre3 JHK — pemukanus. Ilpunnuner  perumkamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  I[TOJIYKOHCEPBATUBHBI  CHHTE3, aHTUIApPaUIEIbHOCTh. MexaHU3M
permmkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue kietkn — muto3. CTaguum MHUTO3a U MPOUCXOJALIME B HUX Ipouecchl. THIbI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perynsuus Murornueckoro uukia kietkd. [lporpammupyemas kieTtouHas rubenp —
arornTo3s.

Knerounoe s1po, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmbl npoaughepayuu,
ougpepenyuposxu, cmapenus u cubenu kiemox. «Lugpposasn knemrxa» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuupl u cxembl: «KU3HEHHBIM MUK KIETKH», «Muto3», «CTpO€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparsl: «MHTO3 B KIIETKax KOpEIIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOTIpErapaTax ).

Tema 9. Ctpoenue u pyHKIMH OPraHu3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAIIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEICSATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeH, OJHOKJIETOYHbIE IPUOBI, OJTHOKJIETOYHbIE BOJOPOCIH, IpyTrue MpoTUCThl. KomoHuanbHble
OpraHU3MBlI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbI OPTaHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHAs, MOKPOBHAS,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTPOEHHUsS, PYHKIHUNA U PacHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKMBOTHBIX TKaHEW: JIUTEIUANIbHA,
COCIMHUTEINIbHAS, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHUS, (PYHKIHMA U PACHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEIOBEKA.

Opranbl. BereratuBHbie U reHEepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.



Onopa Tenma opranuzmoB. Kapkac pacrenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyxHblli 1 BHyTpeHHUH ckeneT. CTpOeHUE U TUIIBI COCIUHEHU S
KOCTEH.

JIBi>keHue opraHu3MmoB. J[BUXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKI'YTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUMN: TPONHU3MbI M HACTHM.
JIBM>KeHNE MHOTOKJIETOUHBIX dKHBOTHBIX U YEJIOBEKa: MbllleuHas cuctema. Pedunekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre BoAbI, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE IMILEBAPCHHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHbie
»kenesbl. [InmeBapurenbHas cucrema 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBoTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIIeTKU. KokHOe nbixanue. JlprxarenbHas MOBEpPXHOCTH. JKabepHoe u JErodHoe
JpIXxaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOCHHMsI JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWJISLIMM JIETKUX Y NITUIL] U MIIEKONUTaOMMX. Perymsiuus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BeweCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenne y opranuzMoB. Beiienenue y pacteHuil. BbineneHue 'y  KMBOTHBIX.
CokpaTtutenbHble Bakyoiau. Opranbel BblaesneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCachIBaHHE KaK MEXaHMU3MbI pabOThl OPraHoB BblAeTeHNs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBLICIUTEIBHON CUCTEMaMU. BplneneHne y MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [loukw.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3aIUTa y MHOIOKJIETOUHBIX pacTteHuil. Kyrukyna. CpencrBa nacCUBHOW U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI 1 X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOUHBII M TyMOpajlbHBII HMMMYHHTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienUupUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJsib BpOXKJIEHHOrO0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pa3apaxkuMoCcTe M perymsanuss y OpraHu3MoB. Pa3ipakuMoCTb y OJHOKIJIETOYHBIX
opranusmoB. Taxcucel. PazapaxxumocTs U peryisuus y pacTeHuil. PocToBble BelecTBa U HUX
3HA4YCHHE.

HepBHast cucrema u peduexTopHas peryssuus y >XUBOTHBIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pediexc u pednexropHas nyra. besycioBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBUE€ TOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHJIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmuupbl u cxemsl: «ONHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIHY,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HaceKOMbIX», «TkaHuM pacTeHMI,
«Kopuesbie cuctembl», «CrtpoeHue cteOnst», «CTpoeHHe JIHUCTOBOM MIaCTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llummesapurensHas cucrema», «KpoBeHOCHas cucremar,



«/IpixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas cuctemay,
«BploenurenpHas cucTeMa», «DHIOKpPHHHAs cucTeMay, «CTpoeHne Mblub», «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUs pacTeHUui», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHHEe IUIaHapun», «BHyTpeHHEe CTpOCHHE HOXKIEBOrO
yepBsi», «HepBHas cucrema pwid», «HepBHast cucrema narymku», «HepBHas cucrema
npecMbIkaomuxcs», «HepsHas cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpeNnapaTrbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Uil JIEMOHCTpAallMM IIOYBEHHOI'O Y BO3JAYLIHOIO IIMTAHUS pacTEHU,
pacumierieHusl KpaxMana © OEIKOB MoJ JedcTBHEeM (epMEHTOB, O0O0OpyIOBaHHE JUIS
JEMOHCTPALMK OIBITOB 10 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEeJIbHbIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEH pacTeHUII.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnas padora «l/3y4yeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 110JI0BOe. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (hparMeHTAIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele KieTkn, nmiau ramersl. Meno3. Craguu Meinosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpen3aponpimieBoe  paszBuTHe. l'ameroreHe3 y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omio10TBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOJOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu sMOpHOTreHe3a KUBOTHBIX (Ha MpuMepe JArymkH). Jpobienue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TACTPYJISALMS).
3akJiaJlka OpraHoB W TKaHEHW U3 3apOJbIIIEBBIX JINCTKOB. B3anMmHOEe BIMSHHE 4YacTel
pasBUBAIOIIETOCS 3apofblmia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
KUBOTHOTO Kak pe3yJbTaT HWEPapXUUYECKUX B3aWUMOJCHCTBHM Te€HOB. BiusdHue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonanpHbli mnepuoi. Ilpsamoe u Hempsimoe
pasButHe. Pa3Butne ¢ Mmeramopdo3oM Yy O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOrO0 W HEMPSMOTO Pa3BUTHUSA, UX PACHpPOCTPaHEHUE B MPHUPOJIE.
Tunel pocta XKMBOTHBIX. MaKTOpbl pEryjsiliMM pocTa KHUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uesnoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u passutue pacteHuil. ['amerodpur um cnopodur. Meiio3 B KU3HEHHOM
muKie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meiosa. ['amerorenes y pacTeHH.
OmIog0TBOpEHNE M Pa3BUTHE PACTUTENBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
I[BETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHn3MBI pEryJIsiuy OHTOTE€HE3a y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpanuu

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



Tabmuubl U cxembl: «BereratuBHOoe pasMHOXeHHUE», « TUIBI OECIONOro pPa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHA/b», «Pa3MHOXEHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH U CIEPMATO30HAa,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsMoe u Hempsmoe paszBuTue», «Pa3BuTHE MailCKOro
Kykan, «Passutue capaHum», «Pa3BuTue JIArymku», «/IBOMHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJIbHBIX PacTeHUN», «OKHU3HEHHBIN LUK
MOPCKOW  KamyCTb», <«OKU3HEHHBIM LMK MXa», <OKU3HEHHBIM LMK NarnopOTHHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozelb «L{uKIT pa3BUTHS JIATYILIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BrpigBieHHE NPU3HAKOB CXOJICTBA 3apOIBILICH MMO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnas padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTtopusi craHOBiEHUSI UM pPa3BUTHUsS I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHbIX Y4Y€HBIX B pa3BUTHM reHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHBIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YWCTast JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
rUOPHI0IOTHUECKUH, IUTOJIOTMYECKUH, MOJIEKYISPHO-TeHETUYECKUH.

JleMoOHCTpaL U

[Toptpetsr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodees-Pecorckmii.

Tabnuupl 1 cxembl: «MeTobl TEHETUKHIY, «CXEeMbI CKpEeIIUBaHUS».

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoit 3akoH MeHnens — 3akoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. [ unoresza
YHCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleZJOBaHMS.
Pacmierienne npru3HakoB NpU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tperudt 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuierieHHOe HacIeI0BaHNE
T€HOB, HAPYLICHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACJIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPEIENICHUS I0jJa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI MoJ. ['eHeTnueckas CTPyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. IlneloTpomuss — MHOKECTBEHHOE [EHCTBHE IEHa.
MHOKeCTBEHHbI aJuieNu3M. B3auMojencTBue HeaUIeNbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

['eneTnueckuii KOHTPOJb pa3BUTHS PACTEHUM, JKUBOTHBIX M YEJOBEKa, a TaKXKe
(U3MOTIOTHUECKUX TPOIECCOB, TOBEJACHUS W KOTHUTHUBHBIX (QyHKIMHA. [eHeTnueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBHUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHuecKne aclieKThl KOHTPOJIS U M3MEHEHUS HaclIeCTBEHHOW HH(opMaIu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoOHCTpanuu

[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoOii 3aKoHBI Menaens», « Tperuii 3akon Mennemns»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntusn», « MHOXKECTBEHHBIN aJIean3M», «B3anMoaeincTere reHoBy.

Ob6opynoBanue: MOJENb IJsl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MPU3HAKOB, MOJIENb JUIsl IEMOHCTPAIIMH CLETUIEHHOTO HACJIEOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHud ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE  TPHU3HAKK. BHUIbl  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukaronHas U3MEHUIUBOCTh. Poiib cpensl B (hopMHUpOBAaHUN MOAU(DHKAITMOHHOM
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBINH psin ¥ BapuanuoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHONH H3MEHYHBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBAa TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TEHOTUITMYECKON N3MEHYMBOCTH: KOMOWHATUBHAS, MyTallMOHHAS.

Kom0OunatuBHass W3MEHYUBOCTh. Meilo3 U TONIOBOM MpoIlecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buabpl MyTainuii: TEHHBIE, XPOMOCOMHBIE, TE€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHbIE MYyTallUM. SIOepHBbIE M IUTOILIA3MaTHYECKUE MYTalUU.
Comaruueckre W MOJOBbIe MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKUX
psanoB B HacienctBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BaesnepHas HM3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpaL UK

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl u cxembl: «Bunmbl u3mMeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

OOGopynoBaHue: XUBbIe U TrepOapHble SK3EMIUSIPHl KOMHATHBIX PACTeHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PSAJIa ¥ BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TCHEATOTMYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHYCCKUN,
MONYJSLUOHHO-CTATUCTUYECKUHN, MOJIEKYyIsipHO-TeHeTnueckuii. COBpEeMEHHOE OmpeesieHue
TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHciie ¢ momobto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEeApacloyiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TEHETUKH B



OPEJOTBPALICHUN W JICUCHHHM TE€HETUYECKMX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHEeTHYeCKOe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBaHMI B 00JIACTH PEaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIILIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKaloIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YEJI0BEKa K MMaTOJOTUSM.

JleMoOHCTpaL Ul

Tabmunpr u cxembl: «Kapuotun uenoBekay, «MeToAbl U3ydyeHUS T€HETUKH YEJIOBEKa»,
«["enernueckue 3a0601€BaHUS YCIOBEKA.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecThkanuu. Ydyenue H. .
Bagunosa o LleHTpax MpoUCXOKACHUSI 1 MHOT00Opa3usi KyJIbTypHBIX pacTeHui. Posib cenexium
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTHYECKUX PsI0B B HaciueACTBeHHOM m3MmeHunBocTd H. M. BaBunosa, ero 3Hadyenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. cKycCTBEHHBIH OTOOP: MAacCOBBIA U MHAUBUIYaJIbHBIM.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ| CEJICKIMOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © MeToAoB pekoMOmHaHTHBIX JIHK mns
MIOJIyYEHUSI UCXOAHOIO MaTepuaa Juis CEIeKIUH.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rulpuauszanus. bauszkopojcTBeHHOE
CKpelrBaHue, Wi MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uil ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenune Oecraoausi MEXBHUAOBBIX THOpUAOB. JIOCTM)KEHUS CENEeKIUM pacTeHud Hu
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M HU3y4EHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JHUKHX
ponuyel A co3qaHusl HOBBIX COPTOB U TMOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMEEHHBIX U NPOMbBICIO8bIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUJeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpersr: H. U. BaBunos, U. B. Muuypum, I'. JI. Kapneuenxo, I1. I1. JIykpauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOKIEHHUS U MHOr000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW H3MEHYMBOCTH», «METOIBI CENEKIUN»,
«OTtnanénnas rudpuan3anus», «KMyTtarenesy.

JlabopaTopnasi pabora «3ydueHHne cOpPTOB KyJIbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

IKcekypeusi «OCHOBHBIE METOABI M JOCTH)KEHHUS CEJNEKIMU PACTEHUH M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHOJIOTUsI U CHHTeTHYeCKasi 0010 U

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPTraHU3MbI, HX XapakTepucTUKa. TpaauluoHHas OWOTeXHOJOrus: XxjeOoreueHue,



NOJIydeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouonorudeckuit cuute3. OOBEKTHI
MHUKpOOHOJIOrnYecKUX TexHosorui. [IponzBoacTBo Genka, aMMHOKHUCIIOT U BATAMUHOB.

CoziaHue TEXHONOTMM UM MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAaHEW PAaCTCHUM U KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3amus U comaTtudeckuid smOpuoreHe3. Mcmosibp3oBaHue
raluIOuIoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHMPOBAHME JKUBOTHBIX. METOX TpaHCILIAHTALMM sEP
KJIETOK. Texwonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U T€HHasi MHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYUPOBaHHUE
pexkomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menunuackue onorexnonorun. [loctrenomuas nudposas meaununa. [1IP-muaraocTuka.
MeTab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuouH)xeHepusi i pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEAMLUUHCKUX TEXHOJOIHH,
CO37aHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUUH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, yctaHoBieHHe MOJIEKYISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIEprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JI€BaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmuipl u cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepusn», «[ eHHas HHXEHEPU».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKeKkypeust «buoTexHoIOrns — BayKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJCTBO)».

11 KJIIACC

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

OpomonnonHas teopust Y. Jlapsuna. [Ipennocsuiku BOSHUKHOBEHMS JapBUHN3Ma. JKH3HB
U Hay4Has nearenbHocTh Y. [lapBuHa.

JBuxkyme cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEJCTBEHHas HM3MEHYMBOCTh, OOppOa 3a CylIlecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmiienne cunteTndeckoit Teopun sBomonuu (CTI). HelitpanbHast TeopHst 3BOIIOLNH.
CoBpeMeHHas BOJIIOIIMOHHAs Ouosorus. 3Ha4yeHUe SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonneiin, J. K. benses.

Tabmuupl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHHIIAa >KHUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpPMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd U
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romybGei», «MHoroobpasue



KyJIbTYpHBIX (hopM KamycTh», «I[loposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHusl HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYLUIUX CHUJ 3BOJIOLUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmynsiuust Kak B3JeMEHTapHas eAuHHULA 3BooLMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. U3Menenue reHo(oH/1a MOMYIISIMY KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTuueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemenTapHble  (DaKTOPHI (IBMDKYIIME CHJIIBI) SBOJIONUH. MyTallMOHHBIA IpoIecc.
KombOunaruHass u3mMeHUHMBOCTh. [[peii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUS
qacToT ayienedl B momynsanusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko2o0 pasHoooOpaszus: npuduHvl u ciredcmeus. llposaenenue 3¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V30mamus TOMYJISIAN:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMonornyeckas (penpoayKTUBHAS).

EcrectBennblii oT1O00p — HampaBistomuid ¢aktop sBomonnd. DopMbel ecTeCTBEHHOTO
oTOopa: IBWXKYLIUH, CTaOWIM3UPYIOUINH, paspbiBatoiuil (nu3pyntuBHbii). [lonoBoit or6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KaK pe3ylbTaT MHUKPOIBOIIONMU. BO3HHKHOBEHUE
npucnocoOieHuit y opranu3mMoB. Apomopdo3ssl u uauoananrtanun. [lpumepsr mpucnocodaeHnit
y opraHusmoB: Mopdonoruueckue, GU3NONIOTHYECKUE, OWOXUMUYECKUE, TOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLMH.
W3omsmust — xirodeBoit (akrop BumooOpazoBanus. I[lytm u cmocoObl BHI000pa3OBaHMS:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (IPKOJIOTUYECKOE), «MTHOBEHHOE
(monummonan3anus, rudpuanzanus). JJuTeIbHOCTh SBONIOIIMOHHBIX TPOIECCOB.

MexaHu3Mbl HOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponbp  sBomtonmoHHON OuonoruM B pa3pabOTKE Hay4HbIX METO/AOB COXpPaHEHHs
6uopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U HMX X03s5ieB. MexaHU3MbI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

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

Tabnuupl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTHY, «[lomynsuoHHas CTPYKTypa BUIaY,
«Cxema mposiBleHUs 3akoHa Xapau—BaiinOepra», «JIBUXKylIne CHIBI  SBOJIOLHUN,
«OKOJOTHYEeCKash H30JALMs MONYSIIMKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M TUCTBEHHUIIBI Aaypckoii», «[lomysiuoHHbIe BOJIHBI YHCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHUE, «HaycTpuanbHbIN MEJIaHU3M, «KuBble HCKOITAEMBIEY,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«®Du3nonoruueckue agantauumny, «I[IpucnocobseHHOCTh OpraHU3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObt
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00OOpa3oBaHHE TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOe BMJI000pa3oBaHMe BHUJOB CHHUI, «[lonumionasl pactenuit», «KamyctHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdbapuy pacTeHUH, KOJUIEKIIMH HACEKOMBIX, dydena NTHIl U 3Beper C
IpUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3TMUHBIMU CIIOCOOAMH.

JladopaTopHasi padora «BrIsgBiIeHHE H3MEHUYNBOCTH y 0CO0CH OHOTO BUIA.

Jladboparopnasi paGora «lIpucrnocoOsieHuss OpPraHM3MOB U HMX OTHOCUTEJIbHAs
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPHUTEPHION.

Tema 3. MakposBosouus U eé pe3yabTaThl



MeTtobl u3yueHus: MaKpodBostolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOJIOLMH.
[Tepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbl OPIaHU3MOB.

Buoreorpadpuyeckne ™meronasl uszydeHus osBomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepHKOB U 0CTpoBOB. buoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHIL.

OMOpHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHE METObl M3YyYCHHS HBOJIOIHH.
I'eHeTMYeCKHME MEXAHU3MBI 3BOJIOLMU OHTOTCHE3a U IOSIBICHHS JBOJIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISpPHO-
reHeTU4ecKue, OMOXMMUYECKMEe M  MaTeMaTU4eCKUe METOJbl  M3YyYeHHs]  HBOJIOLUH.
['omonoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWiia) dBOMOUMU. [Ipunyun  cmeHvl  YHKYULL.
HeobGpaTumocTs 3BooLMH. AantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLHH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuiel 1 cxeMbl: «OUIOTCHETUYCCKUHN PSJT JIOMIAIN», «APXCONTEPUKC, «3BEPO3YOBIC
auepsl», «Cterouedans», «Punnodure», «CeMeHHbIE ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukThl», «HawampHble CcTaguu 3MOPHOHAIBHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OPraHb»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpHI YENIOBEKAa W MIMMIIaH3e», «l JaBHbIC
HaIpaBJIEHUs 3BOIIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTaHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJICKLIUU
HACEKOMBbIX.

Tema 4. IIponcxoskaeHue u pa3BuTHE KU3HU HA 3emJie

Hayunble rumoTe3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [actepa.
[TpouncxosxaeHue Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeopraHuueckoi sBostonuu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Oneir C. Mumnepa u I'. HOpu. OOpazoBanue noiaumepoB u3 MoHomepoB. KoamepBarhas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTmueckas
runoreza I'. Ménmnepa. PubGosumbr (T. Yekx) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NTPOTOKIIETKH.

Hcropuss 3emnm u Mertonapl €€ wu3ydeHus. lickomaemble OpraHWYeCKHE OCTATKHU.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAas  T€OXPOHOJOTHSL.
['eoxpoHoOrMUecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavaneHble sTansl opranuueckoil 3Bomtonuu. [losBieHne M 3BONIOLUSA MEPBBIX KIETOK.
Opontonust Merabonu3zMa. Bo3HukHOBeHHE MepBbIX 3KocucTeM. CoOBpeMeHHbIE MHKPOOHbBIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. IlpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHUi. OCHOBHBIE apoMop(do3bl PacTEHUU.
Beixon pactenmit Ha cymy. [losBieHHe CHOpPOBBIX pAacTeHM M 3aBOEBAHME HMH CYIIH.
Cemennble pactenus. [IponcxoxaeHue NBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tamlbl 3BONIONMU >KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpaoBHIE
XKHUBOTHBIC. J)KU3Hb B BOJIe. DBOJIONUS MO3BOHOUHBIX. [Iporcxoxnenne ampuOuii U penTHIIHiA.



[TpoucxoxaeHne MICKOMUTAIMUX W NTUI. [lpuHnun kimoueBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmiasi xapaKTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTEePHBIX OPraHU3MOB. YTJIEOO0pa30BaHME: €0 YCJIOBHS W BIUSHUE HA Ta30BBIN
coctaB aTMOC(]ephl.

MaccoBbie BBIMUpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobaema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cuctemMa opranudyeckoro mupa. [IpuHIUMNBI KjIaccu@UKaUd OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpauMu

[Toptpersr: @. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmumer n cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo03apoXJieHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyecKkou
sBoNIOIIMNY, «['eoxpoHonmornueckas mkanay, «HauanpHbie 3Tanbl OPraHUYECKOW SBOJIOLIHHY,
«Cxema o00Opa3zoBaHus JYKapuOT MyTéM cuMOuoreHesa», «Cucrema 3KUBOH MPUPOJIBIY,
«Ctpoenune  Bupyca», «Apomopdo3bl pacTeHuil», «PuHHOPUTB), «OIHOKIETOUYHbIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpocHn», «Mxu», «llanoporHukm», «l onoceMeHHbIe
pacrenus», «Opranbl IIBETKOBBIX pacTeHUi», «CxeMa pa3BUTHUS KUBOTHOTO MHPaAY,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctusie», «llnockue uepBu»,
«YneHucToHOr1e, «PBIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITunen,
«Mnekonuraromue», «Pazputue KuU3HM B apxeMckoul apey, «Pa3BuTHe KU3HM B
MPOTEPO30MCKON 3pey», «Pa3BuUTHME KU3HU B TMAICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME€3030MCKON 3pe», «Pa3BuTme KU3HM B KailHO30Mckol »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOT0 MUPa».

O6opynoBanue: repOapud pacTeHUH pPa3IUYHBIX OTIENOB, KOJJIEKIHWH HACEKOMBIX,
BIIQXKHBIE TIpenaparsl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIMM HWIJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
M3Yy4YEHUI0 a0MOTEHHOTO0 CUHTE3a OPTaHUYECKUX COSTMHEHUN B MEPBUYHOMN aTMochepe».

Jlaboparopnasi pabora «/3ydeHHe M ONUCAHUE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOB.

IIpakTnuyeckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHHH pPa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHne 0COOEHHOCTEH CTPOCHUS TTO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea0BeKa — aHTPONOreHe3

Pa3znensl u 3a1aun aHTpONOIOrUU. MeTOo 1l AHTPOMIOJIOTUH.

CTaHOBIICHHE TPENICTABICHUN O TMPOUCXOXKJICHUU YEJIOBEKa. Pemuruo3HbIe BO33PEHHS.
CoBpeMeHHbIE HAyYHbIE TEOPUH.

CxoncTBo denmoBeka ¢ KMBOTHBIMH. (CHcTeMaThyeckoe TIOJIOKEHHWE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIorHuecKue,
IMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIuYus dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHEe M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl) — aHTpPOMOreHe3a:  OWOJIOTWUYECKHE,  COIMANIbHEIC.
CootHorieHre OMOJOTHYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIuU aHTpornoreHe3a. PanHue yenoBexooOpa3zHble 00e3bsIHbI (IPOKOHCYIIBI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —



JBYHOTHE INpeKH Jiroacu. UenoBek ymensld, IEepBble U3TOTOBICHUs Opyauil Tpyaa. YUenosek
NPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuku. UernoBek reipaenb0oeprckuii —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbI COBPEMEHHOIO THIA, JIEHHCOBCKUUI
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npenenaMu Adpuku. [laneorenernka u najieoreHoOMuKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YelIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeiid) reHOB, MUTpALUs U
«a(dexT ocHoBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacel. [lonsatue o pace. bonbiine packl: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HErPOHIHAsA (SPKBaTOpHAJIbHAs), MOHIOJIOMIHASA (a3MaTcKo-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YeloBeKa II0 IulaHere. EnuHCTBO  4yenmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucmocoOneHHOCT,  4YeloBeKa K  pa3HbIM  YCIOBHUSM
OKpyKaromiel cpensl. Biausaue reorpaduyeckoit cpeapl u nperida reHOB Ha MOP(HOJIOTHIO U
(bU3HONOTHIO YeIoBeKa.

MexaucuuriauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPONOJIOTUS M MaJCOAHTPOIOJIOTHS  YEJIOBEYECKUX  MOMYJSLHUM.
buoconuanpHple  HMCCIIENOBaHUSA ~ NpUPOAbI  4enoBeka.  MccinegoBaHue — KOIBOIIOLNU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

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

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIIOTUMY», «[ OJIOBHOW MO3r  YeEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa M CKeNeT IIUMIlaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPONOreHe3a», «IBOJIOLUOHHOE [JPEBO UEIOBEKa,
«ABcTpanonurek», «HenoBek ymenbiii», «HenoBek mpaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heangepranbups», «KpoMmanboHIb», «IIpeakn uenoBekay, «ITambl 3BOJIOLNUN YEIOBEKAY,
«Pacsp1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEeH, MPeMETOB MaTepUAIbHON KYJIbTYpbl IPEIKOB
yejoBeKa, penpoaykuuu (¢pororpaduu) KapTuH ¢ MHQOIOrHYeCKMMH U OHOIeHcKUMU
CIOXKETaMM MPOUCXOXKICHUSI YelloBeKa, poTorpadruy HaX0J0K UCKOMAeMbIX OCTaTKOB YEJIOBEKA,
CKeJIET YeJIOBEeKa, MOJIETb Yepera YeJlOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHMCTH IIMMITaH3€, MOJIETIN TOPCA IIPEIKOB YEJIOBEKa.

JlaGopaTtopnas pabora «/3yueHne o0cOOEHHOCTEM CTpPOEHMsI CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C IPSMOXOKICHUEM).

IIpakTuyeckas padora «/3yyeHue 3K0NOrHYeCKUX aJanTali YeJIOBEKay.

Tema 6. OxoJyiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB U
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue W pasBuTHe dKojoruu B Tpymax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTUH C APYTHUMH HayKaMH.

Metonsl skonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTUU: TMPHUPOIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKarollel Cpelibl: JOKaJIbHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3Ha4YEeHHE DKOJIOTMYECKUX 3HAHWM I YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK
OCHOBAa CBS3€H YeJIOBEUeCTBA C MNpUponod. POpMHUpPOBAHHE DKOJIOTHYECKOW KYIbTYpbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3mensl skogorun», «MeTonbl dKoJgorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJIOTHUECKUX UCCIECTOBAHUIY.



Tema 7. OpranusmMsl H cpea 0OMTAHUA

Okonoruyeckue (akropel U 3aKOHOMEpHOCTH ux JeiictBua. Krnaccudukanus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWOoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUS dKoJorndeckux ¢aktopos. [IpaBuno muaumyma (K. Llnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOUOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MEI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJoruueckuii ¢akrop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLICHHIO K cBeTy. CurnanpHas posb ceera. doronepuoausm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[ToMKuIOTEpMHBIE H TOMOHOTEPMHBIE OPIAHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIACPKAHUIO
BojHOro Oananca. Kiaccudukanus pacteHuii mo orHomeHuro K Boge. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOUTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YyILIHAs, NOYBEHHAs, IIyOMHHAas
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3MoB. [IpucrnocobiaeHns OpraHu3MoB K KU3HU B Pa3HBIX cpeliax.

buonoruueckue putmel. BHemnue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

Kuznennsie Gopmbl opranu3moB. [lonstue o >xu3HeHHoU ¢opme. KuzHeHHble (OpPMBI
pacTeHHH: NepeBbs, KYCTApPHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBl.
Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcOoOEHHOCTH
CTpOEHUs U 00pa3a KU3HU.

buotndeckne  Qaktopel. Buabl OHOTHYECKMX  B3aUMOJICHCTBUH:  KOHKYPCHIIUS,
XHUIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, kooneparys, MyTyajau3M, KOMMEHCATU3M
(kBapTHpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3auMoneHCTBUS  (TONHUYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoHCTpanuu

Tabmuupl 1 cxembl: «IKojorudeckue (akTopel», «CBETOBOM CHEKTP», « IKOJIOTHUUECKHUE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTally >XMBOTHBIX», «Cpelapl OOMTaHUS OPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIe GOPMBI pacTeHU», «KHU3HEeHHBIE (POPMBI )KUBOTHBIXY,
«JKocucTeMa UIMPOKOJIUCTBEHHOTO Jieca», «JKocucTeMa XBOMHOro jecay, «llenu nuranusy,
«Xumnn4yectBoy, «Ilapazutuzm», «KonkypeHuus», «Cumonos», «KommeHncammzm.

O6opynoBanue: repbapuu pacTeHUW M JKUBOTHBIX, HPHUCIOCOOJEHHBIX K BIHUSHUIO
pPa3IMYHBIX ~ JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEIIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHbBIE
pacTeHus, repOapudl ¥ KOJUIEKIIMU TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYHBBIX
pacTeHHid, uyuyeia NTUL M 3Beped, repOapuu pacTeHUN, OTHOCSIIUMXCS K TUTpoUTaM,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYINN, KOJUIEKIUH IKUBOTHBIX,
OOWTAIONIMX B pa3HbIX cpefax, repOapvy U KOJUIEKIIMM PACTEHUN U KUBOTHBIX, OOJIaJaronInx
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJUIEKIIUM PACTEHUN W JKUBOTHBIX PAa3JMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JladopaTopnasi padora «BrisBieHHEe MPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnass pabora «BblsiBiIeHHEe NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIEPATYPBI».

JlaGopaTtopnas padora «AHaToMHYeCKHMEe OCOOCHHOCTH PACTEHHUH U3 pasHBIX MECT
oOUTaHUY.

Tema 8. Iko/10rusi BUAOB M NOMYJIALHI



DKONOTUYECKUE XapaKTePUCTUKHU MOMysiiuu. [lomynsanus kak OMonorudeckas CUCTeMa.
Ponp HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB M OCOOEHHOCTEH OHOJIOTHMH BUIOB B
(GbOopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyIisiiuii. OCHOBHBIE TTOKA3aTEIIN MOIYJISIIIHH:
YHUCIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas W IOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojyoruyeckas CTpykTypa mnomynsuud. OueHKa YHCIeHHOCTH mnomyisiiuu. uHamuka
MOMYJSIUMUA U €€ peryisiuusa. buotndeckuid moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nomynsiiui. KpuBble pocra uuciaeHHOCTH mnonyisiuu. Kpusble BbDkuBaHuUS. Perymsius
YUCICHHOCTH TOMYJISAIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJIoru4ecKue cTparerud BunoB (I- u K-ctparerun).

[Tonstue 00 »HKoJMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humu. [loteHuumansHas u
peaan30BaHHAs HUIIIH.

Bun xak cucrema momynsuuii. Apeansl BHAOB. Buabl MU uX KU3HEHHBbIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHHUS M MUIPALMi >KMBOTHBIX. bHojormyeckue WHBa3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToprper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTMYECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauuu», «Bo3pacTHpie mnupamMuibsl MOOMyJSuu», «CKOPOCTb 3aceieHus
MOBEPXHOCTU 3€MJIM pa3Iu4yHbIMM opraHuzmamu», «Moxenb s3kosorndecko Humu Jbx. .
XaT4MHCOHAY.

O6opynoBanue: repOapuy paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOneHust ceMsH paCTE€HUN K pacCEeIeHUIO».

Tema 9. JkoJ10rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHose.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnu). DyHKUMOHANBbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOoBHHU.
Tpoduyeckue nenu u cetu. Abuornyeckue 0y0ku 3KocucteM. [10UBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopor BeliecTB U MOTOK SJHEPTUU B 3KOCUCTEME.

OcCHOBHBIE TTOKa3aTENIN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHIECKUE THPAMUIBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKileccuu. [lepBHUHBIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccuu. KimMakcHoe cooOIecTBo.
buopa3noobpasue 1 moIHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATpodkocucTemMa. ArporeHo3. Paznuums wmexmy
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oposckas ¢diopa u dayHa.
CunaHTpomnu3anus ropojackoi dayHel. buonornueckoe ©  XO3MHCTBEHHOE 3HAYCHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBUI  OpPraHU3MOB B
sKocucTteMmax. Ponb kackaomozo spgexma u 6ud08-30upukamopos (Kiouesvix 6udos) 8
@yHxyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEHIECTB MEXAY CMEXKHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJALMHA M DKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3AEHCTBUM.



Mexanusmol  6030eicmeusi  3aepA3HEHULl  PA3HblX MUNo8 HA  CYOOP2AHUZMEHHOM,
OpP2AHUZMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuuet u cxemsl: «CTpykTypa OuoleHO03a», « IKOCHCTEMA MIMPOKOIMCTBEHHOTO JIecay,
«JxocuctemMa XBOHHOro jueca», «OyHKIMOHAJIbHBIE TPYNIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3KocucreMe», «llenmn mwmraHus (macTOMINHAA, JETPUTHAS)Y,
«DKoJOrHuecKas MupaMuia 4ucein», « IKOJIOrn4eckas nupamuia ouomacceel», « 9K0J0ruuecKas
nupampaa sHeprum», «OOpazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca 1ocie mnoxapa», «9KocucTemMa o3epay», «ArpoueHos», «KpyroBopor BelIECTB U MOTOK
SHEPTuu B arporienosey, «I[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repOapuM pacTeHUH, KOJUIEKLIMM HACEKOMBIX, yydesa INTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onvcaHue ypooIKOCUCTEMBD».

JladopaTopnas padora «/3yueHnue pa3HOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX .

IKeKypeust «IKCKypcHsl B TUIIMYHBINA OuoreoneHos (B n1yOpaBy, O€pe3HsK, €JbHUK, Ha
CYXOZOJIbHBIM WM MOWMEHHBIH JIYT, 03€p0, 60I0TO)».

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

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmeruianerapuas 00oj04Yka 3eMiIH, TAe CYIIECTBYET WM CYIIECTBOBAaja
*u3Hb. Pa3BuTne npeacrasienuit o ouocdepe B pynax 3. 3tocca. Yuenue B. U. BepHanckoro o
o6unocpepe. Obnactu 6uocdeps u e€ cocras. Kupoe BemecTBo Onochepsl U ero PyHKIHUU.

3aKOHOMEPHOCTH cyIecTBoBaHus 6uocgepbl. OcobeHHoCcTH OHochephl Kak I100aabHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PutMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTH OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOHHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENU, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKUE JIECA,
BBICOKOTOphsl. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS OJKUBBIX CHCTEM, OLEHKAa HMX pPECypCHOro IOTEHIHala u
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoja B npupojae», «Kpyrosopot kucinopona B nmpupone», «KpyroBopoTt Bojibl B IpUPOIE»,
«OcHoBHbIe OuMOMBI cymm», «Knumatnueckue mosica 3emumy», «Tynapa», «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repoapuu paCTEeHU pa3HBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. BosjaeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenne noussl. OXpaHa NOYBEHHBIX PeCYpCOB. MI3MeHeHHe Knumara.

AHTpPOIIOTEHHOE  BO3/CHCTBHE HAa PACTUTEIBHBIM M KUBOTHbIM Mup. OxpanHa
PACTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NPUHLIUIIBI OXpaHbl IpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl U 300JI0TUYECKUE
HapKH.

OcHOBHBIE IPUHLIUIIBI YCTOMUMBOTO PAa3BUTHUS YEJIOBEUECTBA U NpUpOAbl. PanmoHanbHOE
MPUPOJONIONB30BAHNE M COXpaHEHHE OHMOJOTHYecKOoro paszHooOpazust 3emum. OOmue



3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKUX KpU3uCcOB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEPOSITHBIE MOCIEACTBUS.

Pa3Butie METONOB MOHUTOPUHIA PA3BUTHSL OIMACHBIX TEXHOTEHHBIX IPOILIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMAyUy IKOCUCIeEM U cnoco608 6opbObL ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u nazemuuix sxocucmem.

JleMoOHCTpan U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps,
«3arpsisHeHne  nouBbl», «llapHukoBbi 3 dexT», «Ocobo oxpaHseMble NPUPOIHBIC
TEpPUTOPUN», «MoIenn yIpaBIsIeMOro MUpPay.

Oo6opynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHBIC.

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS IPOrpaMMbl IO OMOJIOTUHU BBIIEIICHbI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEIEICHUIO,
Hanuyue momueayuyu K OOyUEHUIO OUOJIOTHM, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, NPUCYLIUMH  CUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haauuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKMMH U JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3MLMU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABONOPSJIKY, YEIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O U  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAIOLIEH cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buonaorus» JOMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOIEeCTBa,
paclIMpeHue >KM3HEHHOIO OIBbITa M OMNbITAa JAEATEIbHOCTH B IPOLIECCE PEATU3alMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydarolmerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBA;

OCO3HaHHE CBOUX KOHCTUTYLMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHUE 3aKOHAa U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEeATEIBHOCTH NMPU CO3JaHUU YYEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNsATh COOCTBEHHYIO MO3MIMIO 110 OTHOUIEHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMA HEHHOCTSAMU U COLUAIBHBIM
MIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHUS Y4YEOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJOTHYECKOTO COJIEPIKaHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM IE€ATENBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOM IPaXKAaHCKOM NICHTUYHOCTH, MATPHUOTH3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHONM, ropaocTh 3a CBOM Kpail, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, HPOIJIOE U HACTOAILEE MHOTOHALIMOHAIILHOTO Hapoaa Poccuuy;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAWI0 W TaMSATHUKAM TMPUPOJIBI,
nocTxkeHusIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W pPa3BUTHE
OMOJI0TUY, TOHUMAaHKS 3HAYeHUs OMOJIOTUU B IO3HAHUM 3aKOHOB MTPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIUI0 M NMPUHUMAThL OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIHUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHHSTHS IIEHHOCTCH CEeMEWHOH XKM3HU B COOTBETCTBUHU C TPAJAHUIHUSIMU HAPOJIOB
Poccumn;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU NMPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro Bocnutanusi, ¢GOPMHUPOBAHMS  KYJAbTYPbl 30POBbSI U
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro obpasa KU3HU (30pOBOE MUTAHUE,
coOI0ZieHre TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass (U3HYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TIPAaBWJ WHIMBUIYAIBHOTO M KOJUICKTHBHOTO OE€30TacHOIO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBUN M HENPHUSATHS BPEIHBIX MPUBBIUEK (YIOTPEOJICHHUS aTKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCTIMTAHUS:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHYSCKON M COITMAIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH U CAMOCTOSTENHHO  BBITIONHATH  TaKyHO
JIESITCIIbHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHANBLHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30oBaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KH3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH I[eJIeCO00pa3HOe OTHOMICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIIICHUE YPOBHS HSKOJOTHYECKON KYyJIbTYpBI: MPHOOPETEHUE ONBITA IIAaHUPOBAHUS
MOCTYIKOB M OI[EHKU WX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKAIOIIEH CpeIbl;

OCO3HaHHUE T1100aJIbHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCMOB30BaTh MPUOOPETACMbIE TIPU U3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHuU MPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM MPUPOJOINOIb30BAaHUEM (COONIOIEHNE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAILIUX BPEA OKPYKAIOLIIEH NPUPOJHOM Cperne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEINTPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JIEATEIIbHOCTH  JKOJIOTMYECKOM HANpPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHONW, KOMMYHHMKAaTUBHOM M COLMAJIbHOM IpPAKTHKE, TOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM M  OOIECTBEHHOM MPAaKTUKHU, OCHOBAHHOTO Ha JUAIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEJICTBA B3AUMOJIEHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue crenubuku OUONIOTMU KaK HAayKd, OCO3HaHUA €€ poiu B (OPMHUPOBAHHH
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OMOJOTHH U COBPEMEHHOW IMBUIIM3AIMU: 00ECIeUeHUSs
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
HKOJIOTMYECKUX NPOo0OJIeM U obecreueHus nepexoa K yCTOYuBOMY pa3BUTHIO, PAllMOHAILHOMY
MCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH (YyHKIMOHAIbHOM
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKPY’KAIOIIEr0 MHpa M HPOMCXOJAMIMX B HEM H3MEHEHMH, yMEHHUE JaenaTb OOOCHOBAaHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBUU C IKU3HEHHBIMH
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeTanpeaMeTHbIE PEe3yJIbTaThl OCBOCHHUS Y4eOHOTo mpeamera «BHOJIOTHsS» BKIIOYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXTpeIMeTHbIC) O0ICHAYIHBIE TIOHATHS, OTPAKAFOIINE IIEJIOCTHOCTh HAYyIHOW KapTHHBI MHpa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIM (aKT, MPHUHIIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, UCCIeJJOBaHMEe, HAOIIOAEHNE, W3MEpPEHUE, SKCIEPUMEHT U JIPYTHe); YHHBEpCaIbHbIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanrue (PyHKIHOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHIIUM OOYyYaIOlTUXCS,
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAIbHBIC YUeOHBIC JCUCTBHUS B IIO3HABATEIHHOU U
COLMAJIBHOM MPAKTHUKE.



B pesynprare wn3ydeHuss OMONOTMM Ha YpOBHE CpeAHEro oomiero oOpa3oBaHUA Y
oOyuaromierocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBbIC NEHCTBHS,
KOMMYHHKATHBHbIE YHUBEpPCAJIbHBIE YyueOHblE JEHCTBHSA, pETYISITHBHbIE YHHBEpCAJIbHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertarnpenMeTHbIe Pe3yJIbTaThl OCBOSHHS MPOTPaMMBbl CpeIHEro oO0IIero ooOpa3oBaHuUs
JIOJDKHBI OTPaXKaTh:

OBJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUSMM:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCTIOJIb30BaTh IPU OCBOCHUU 3HAHUH NPUEMBI JIOTMYECKOTO MBIIUICHUs (aHaIu3a,
CHHTE3a, CpaBHCHHS, KIACCU(PHUKAIMH, OOOOIIEHUS), PACKPBIBATh CMBICT OHOJIOTHYECKUX
MOHATHUH (BBIIENIATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH ITOHITHSIMH );

ONpeNeNaTh UENU JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTCPHUH WX JIOCTHUKCHUS,
COOTHOCHTD PE3YJIbTAThI ICATEIHHOCTHU C TOCTABJICHHBIMHU IEJISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TMOHITUS JJIsi OOBsSCHCHHS (AKTOB W SIBICHHHA KUBON
PUPOIB;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, 110 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

IPUMEHATh CXEMHO-MOJICIIbHBIE CPEACTBA JIJIsl MPEJICTABICHHs CYIIECTBEHHBIX CBS3eH U
OTHOILCHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHaIM3a UMEIOIUXCS MaTepUAIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEINSM,
OILICHUBATh PUCKH MTOCIIEICTBUI IEATETLHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH DPAabOTy B YCIOBUSAX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILIEHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIaJIETh HaBBIKAMHU Yy4eOHO-HMCCIEI0BATEIbCKON U MPOEKTHOM AEATEIbHOCTH, HaBBIKAMU
paspemieHus mpooieM, CocOOHOCTBIO H TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWUCKY METOIOB
pelIeHHs MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCTIONIB30BaTh PA3JIUYHBIC BHIBI ACATEIBHOCTH IO TIOJTYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTyallUsiX, B TOM YHUCIE MpU
CO3JIaHUH YUEOHBIX M COIMATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYUHBIA THUII MBIIIICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMU
MOHATUSIMHU U METOAMHU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHOU IEATENBHOCTH U
’KM3HCHHBIX CUTYAIUX;

BBISBIISATh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3ajadyy, BBIIBUTATh
TUMOTe3y €€ pelieHus, HaXOJWTh AapryMEHTHI U JO0Ka3aTeNbCTBA CBOWX YTBEPXKICHHIA,
3aaBaTh apaMeTPbl U KPUTEPUN PEILICHUS;

aHATM3UPOBATh IIOJNyYEHHBIE B XOJ€ pEIIEHHs 3aJadd pPe3ylbTaThl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IIEJICHANPABICHHBIN TOMCK IMEpPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATEIBHYI0 M  MPAKTUYECKYI0  00IacTH
KU3HEEATCITLHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, NpPEIIaraTb OpPUTMHAIbHBIE IMOAXOJbl M PELICHUS, CTABUTh
poOJIeMBbI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATLCS B PA3UYHBIX MCTOYHHKAX HH(popmarmu (Tekcre y4eOHOTro mocooOws,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATH WH(MOPMALUIO DPAIMIHBIX BHUIOB U (POpM
MIPE/ICTABIICHUS], KDUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dbopMyIUpOBaTh 3ampOChl W TPHUMEHATh Pa3jMYHBIE METOABI TPHU IOWCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

NpHOOpPETaTh OMBIT WCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITCIIbHO BBIOMPATH ONTHUMAIBHYIO (OPMY TPEACTABICHUS OMOJOTHYCCKOU
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: MPUMEHITh XUMUYecKue, PU3NYECKue U MaTeMaTHYeCKUe 3HaKU U CHUMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISIIHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHWS W 3alIUTHl  HWHpOpPMAMH, HWHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

Ogj1aieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCEX Cdepax >KM3HU, AKTUBHO YYaCTBOBAThH B JHAIIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CY)KJIGHUSI OTHOCHUTEIIbHO BBIMIOJHEHUs TIpeajaraéMon 3aJayd, YYHThIBaTh MHTEPECHl U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YIaCTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacrio3HaBaTh HEBepOAJIbHBIC CpEACTBa OOIIEHHUS, MOHUMATh 3HAUYEHHE COIMATIbHBIX
3HAKOB, MPEANOCHUTOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUid, YMETh CMSITYaTh KOHQIUKTHI U
BECTHU TMEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIIOJCH, MPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHHSI C HCIOJb30BAHUEM SI3bIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHOU pabOTHI TpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOCHCTBHSI IPU PEIICHUH Y4eOHOM 3a/1auH;

BBIOMPATh TEMATHKy M METOJBl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0T0 YJIeHA KOJIEKTUBA;

NMPUHUMATh 1€ COBMECTHOHM JIESITEIBHOCTH, OPraHW30BBIBATH M KOOPAWHUPOBATH
JEUCTBUSA IO €€ INOCTHUKEHMIO: COCTABIIATH IUIAH JEHUCTBUM, PACHPENEISITH POJIU C YYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOTO YJaCTHHKA KOMaHIbl B OOIIWN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBbIE MPOEKTHI, OLIEHMBATh HJAEH C MO3WLMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETHMYECKOE TMOBEACHUE B PA3NIMUYHBIX CHUTYaIUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBjaieHHe YHUBEPCAJbHBIMY PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3anus:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
NEHCTBUAX M IMOCTYNKAaxX IO OTHOILEHHIO K XKMBOH NPUPOJE, CBOEMY 3/I0pPOBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABIIATH IUIAH PEIICHHUs MPOOIEeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANIOUTEHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OIICHUBAThH NMPUOOPETEHHBIN OIIBIT,

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIaJICTh HAaBbIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOT'O peIleHMS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHHS M0 UX CHIDKEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX MIPHU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

OpUHUMATD ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI U QpTYMEHTHI IPYTUX MPH aHAIN3€ PE3YJIbTAaTOB JEeSTEILHOCTH,

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

NPEJMETHBIE PE3YJIbTATbBI

[IpeameTHBIE pE3ynbTaThl OCBOCHHS COJEpKaHUS ydyeOHOro mpenMera «buonorus» Ha
yray0IE€HHOM YpOBHE OpUEHTUPOBAHbI Ha oOecrieueHrne NpoPuiIbHOTO 00ydeHUs 00yJaroIIuXCs
Oouonornr. OHU BKJIIOYAIOT: crenuduueckue uisi OMOJIOTMH HAydHbIe 3HAHUSA, YMEHUS U
CrocoObl JEHCTBHII 1O OCBOCHHUIO, HHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHWM, BHJIBI
JESATETLHOCTH IO TIOJYyYEeHUIO HOBBIX 3HAHWM W WX MPUMEHEHUIO B Pa3IMYHBIX y4eOHBIX, a
TaK)K€ B PEAIbHBIX KM3HEHHBIX cUTyalusx. [IpeameTHbie pe3ynbTaTsl MpeICTaBIEHbI 0 ToaaM
W3y4YCHUSI.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 10 Knacce
JTIOJDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE M POJHM OMOJIOTHUU B CHUCTEME €CTeCTBEHHBIX HayK, B
(GOpMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B TO3HAHWU 3aKOHOB TPUPOABI U
pelieHrur IpoodiieM PalMOHAIBHOTO IPUPOIOTIONH30BAHMS, O BKIIAJE POCCUHCKUX U 3apYyOEIKHBIX
Y4EHBIX B Pa3BUTHE OHMOJIOTHH;

BJIQJICHE CHCTEMOI OWOJIOTMUECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIIHNE
OMOJIOTMYECKHE TEPMHUHBI M TOHATHUS (KU3Hb, KIJIETKA, OPraHu3M, METa0oIHM3M, TOMEOCTas,
CaMOPETYJISIHS, CAMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopuss T. IlIBamna, M. Illneitnena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MEPBOTO MOKOJIEHUs, pACUICIUICHUS, YUCTOTHI raMeT, He3aBUCUMOTro HacyienoBanus ['. Menpaens,



TOMOJIOTUYECKUX PSAJOB B HaclencTBeHHOW u3MmeHunBoctu H. WM. BaBwiioBa), mpuUHIMIBI
(KOMILIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAaHUE, U3MEPEHUE, HAOII0eHHE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpraHM3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHHS, (HOTOCHUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PAa3MHOKCHHUS,
WHAMBUAYAIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (QYHKUIUSMH, MKy OpraHaMy U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHoOB U HX
GyHKIUAMH, MEXAY 3TanaMu OOMEHa BEIIECTB, dTalaMM KJIETOYHOTO LMKJIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPUOHAIBHOTO pPa3BUTHS, TEHOTUIIOM U  (PEHOTHIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JJISl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHHUE pelaTh OWOJIOTHYECKHE 337a4yM, BBIIBIATh MNPUYUHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH TpOLECCAaMU U SBJICHUSMH, JEJIaTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bl, TPOBEPSATh HUX OKCIEPUMEHTAIBLHBIMH CPEICTBAMH,
bopMynupys 1eNb UCCeI0BaHNs, aHATM3UPOBATh MOJYyUYSHHbIE Pe3yJIbTAThl U 1€1aTh BBIBOADI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHUE OLIEHUBaThb JTUYECKHE aCHEeKThl COBPEMEHHBIX MHCCIEOBaHUN B 001acTH
OMOJOTUM M MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BEIOOP Oyaymiel mpodecCuOHAIBPHON eATeThHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOI0 X0341iCTBA, MUIIEBOM
MPOMBIIIJIEHHOCTH, YIIyOJIsTh IO3HABAaTEIbHBIH HWHTEPEC, HAINpPaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOAOJDKEHHE OHOJOTHYECKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpelHero NpodeccCuoHaIbHOTO U BBICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUI O MecTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GbOpMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJIOTHYECKUX MpOOJeM 4YeloBEYecTBa, a TAKXkKe B PEIIEHUH BOMPOCOB
paloHaIbHOTO MPUPOJONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOILIEHUS K
npupoze, oOIIeCTBY, YEJIOBEKY, O BKJIAaJ€ POCCHMCKHX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUI, KOTOpas BKIIIOYACT ONpPEICNICHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHHA (BHL,



sKocucTema, Ouocdepa), Ouonormueckue Teopun (dBoironoHHas Tteopuss Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 MmyTsSX U HampaBICHUSX
spommonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxojacrBa K. M. bapa), npaBuna (Muaumyma FO. JInbuxa,
IKOJIOTHYECKOM MUpaMUIBI SJHEPTUH ), TUTIoTe3bl (TumnoTe3a «mupa PHK» V. 'unbepra);

YMEHHE BIAJE€Th OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, WCIOIb3yEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOAMU BBISBIICHUS M OLIEHKH aHTPONOTEHHBIX M3MEHEHWH B
IpUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHBbIC NPU3HAKU: BUAOB, OMOIrEeOIEHO30B, AKOCHUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W pa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUYECKOT0 U CUMIATPUUYECKOT0 BU000pa30BaHUS, BIUSHUS JABIKYILUX CHJ ABOJIOLUN
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBAaTh B3aWMOCBS3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYIIMMHA
CHWJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTIUYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apTyYMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBAa pPOJICTBA OPraHM3MOB pAa3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTraHU3MOB U Cpeabl OOMTAHMSA, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHMsI MHOTOOOpa3usi BUJOB M DKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeII0BEUYECTBA;

yMEHHUE pelaTbh OWOJOTHYECKHE 337a4yM, BBIIBIATh MNPUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH NpPOIECCAaMH W SBICHHUSMH, JeIaTh BBIBOIBI M
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpPaKTHUeCKHe paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OKCIEPUMEHTAIBHBIMUA CPEJICTBAMH,
bopMynupys 1eNb UcCel0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO MPEICTABIAThH
MIOJTy9YCHHBIC PE3YJIbTAThl HA YICHUIECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YeloBeKa U
YeNIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEJOTBPAIICHHS TII00aThbHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BbIOOp Oyaylelt npodeccuoHanbHON AeSITETbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, IPHPOJIONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHINEBOW MPOMBINIICHHOCTH, YTIYOISTh
MO3HABATENbHBIA WHTEpPEC, HANpaBICHHbI Ha OCO3HAaHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHM3alUsIX CpPeTHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
- KounuectBo yacos DiIeKTpOHHBIE
Ne i/ H::rl\;:;o;:::me pasacios H TEM Beero Kontposabnbie  IlpakTuveckue (uudposbie)
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl
1 buonorus xak Hayka
2 JKuBble cucTeMBbl U UX U3YYCHHE
3 buonorus kieTku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKH 10
3) Crpoenrie u GyHKIUU KICTKU 8
5 OOMeH BelecTB 1 MPEBpallCHUE SHEPTHUHU B 9 1
KIIETKE
7 HaCJ'IeI[CTBeHIfa}I uHbopMaIus u 9 05
peanuzanus e€ B KJIeTKe
8 JKHU3HEHHBIN UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3zBUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTU U 5 05
W3MEHYUBOCTH OpPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'enetuka yenoBeka 3 0.5
15 Cenexuus OpraHu3MoB 4 1
16 buoTexHONOTUs U CHHTETHYECKass OMOJIOTHS 4
17 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTrHsg — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 15
DKOJIOTHS BUAOB U MOYJISIAN 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HAyKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas Teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
5 «M3y4yeHne MeTo10B KJIIETOYHOH OUOJIOTHH 1 05
(xpomarorpadus, snexrpodopes, '
TuddepeHMaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XHUMHUYECKUHN COCTAB KIIETKH 1
7 MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX 1
Ouosoruyeckas poib
Opranuyeckue BeecTBa KJIeTKH — OEJIKH.
3 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupukanys U QyHKIUN 1

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

1 Opranudeckue BEIecTBa KIETKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunrpudocdarer (HTD)

14 CexBennpoBanue [JHK. Merozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTtobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [IpokapuoTndeckas kierka
CtpoeHune dyKapuOTUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 [ToBEpXHOCTHBII anmnapar KJIETKH
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.

19 [IpakTuueckas pabora «M3yueHnune 05
JIBYDKEHUS [IUTOIJIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH:

20 MUTOXOHJIpHH, T1acTubl. JlabopaTopHas 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HemeMOpanHble opraHOU bl KIIETKH

22 Crpoenue u GyHKIUH 11pa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETO4YHOro MeTabonu3Mma. JlabopaTopHas
pabota «3ydyenue pepMeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHtes. JlaboparopHas padoTa
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AnaspoOHbIe Opranu3Mbl. Bunel 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHUE
MPOIIECCOB OPOXKEHUS H JBIXAHUS)

AdpoOHBIE OpPraHU3MBI. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJueHTa
npoToHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTAa3bI

33 Peakiun MaTpru4HOTO CHHTE3a
34 Tpanckpunuus — marpuusslii cuate3 PHK
35 Tpaucasus u e€ Tarnbl
36 KoaupoBanue amunokucnot. Poib
pubocoM B OmocuHTE3€e OenKa
37 Opranuzanus reioMa y IpoKapuoT u
9YKapuoT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH U
39 obsuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «Co3naHue MOZeN BUPYyCa»
40 BupycHbie 3a001eBaHIS YeI0BEKa,
JKUBOTHBIX, PACTEHUI
41 HanotexHonoruu B OMOJIOTHH U MEIUITIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yuenne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»
45 JleneHne KJISTKM — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKUHE3.
46 JlabopaTtopHnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsiiust »KM3HEHHOTO ITUKJIIA KIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Txanm pacrenuii. JlJaboparopHas pabora

49 . - 0.5
«M3ydyenune TkaHel pacTeHUN»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «M3yueHue TkaHeu 0.5
YKHUBOTHBIX»
Opransel. CucreMsl opranoB. JlaboparopHast

51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 0.5
pacTeHusI»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

o4 [Inutanue opranu3MoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeka

56 JlpIxaHue opraHnu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema nmo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Boienenue y opranu3smos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTema dyenoBeka

63 Pa3npaxumMocTh 1 peryisinus y
OpPraHu3MOB

64 ['ymopanbHast peryssius U dHIOKpUHHAS

CHUCTEMaA XKUBOTHBIX U YEJIOBEKA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JIICTKOB

71

Poct Pa3sBUTHUC KUBOTHLIX.
JlaGopaTtopHnast pabota «BrlisiBiieHHE
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MO3BOHOYHBIX KHBOTHBIX)

0.5

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUII»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TEeHETUKHU KaK HayK1

OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{pozoduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI

0.5

0.5

75

3aKOHOMEPHOCTH HACIEAOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemBanue. [Ipaktuueckas pabota
"H3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30duinr"

0.5




[uTonoruueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBaHUSA
77 AHanuzupyrouiee ckpeniuBanue. Hernomnnoe 1
JOMUHUPOBAHHE
JuruGpunHoe ckpeniyBaHue.
78 [TpakTuueckas padora «M3yuenue 1 05
pe3yJIbTaTOB TUTHOPUAHOTO CKPEIUBAHUS '
y IpO30(HITBD»
79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBAaHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'enoTun kKak MeJI0OCTHAs CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHUi, )KUBOTHBIX U YeIOBEKa
85 M3MeHunBOCTh TPU3HAKOB. Busl 1
U3MEHYHUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psia U BapUallMOHHAs
KkpuBas. JlaboparopHas padota
g7 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOU(UKATMIOHHONH H3MEHUYHBOCTH. '
[TocTpoeHue BapuallmoHHOTO psizia U
BApUALIMOHHON KPUBOII»
88 ['eHoTHTIMYECKAsT N3MEHUNBOCTb. 1
KoMOuHnaTiBHasI ©3MEHYHUBOCTh
89 MyTanonHas ”3MEHUYNBOCTb. 1 0.5




[IpakTuyeckas pabora «MyTtanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTAllMOHHOIO IPOLIecca.
ONUreHeTHKa v SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBieHue 1 aHaIu3 POAOCIOBHOIN

MerTtoansl MEAUIIMHCKON NeHETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I 1 JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHnas pabota «3ydueHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ IOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHune MmeTon0B
CEJICKLIUH PACTCHUN»

JlocTr>KeHMs CeJIeKIUMN PACTEHUN U

KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

99

BuoTexHonorus kak Hayka U OTpacib
nponsBoacTBa. [IpakTrueckas padbora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI

OCHOBHBIC HANPaBJICHUS] CHHTETHUECKOU
OuoJIOruun

0.5




100

XpOMOCOMHaSI W ICHHAasA WHXXCHCPHUA

101 Menunuackre OMOTEXHOIOT NI
PezepsHnbiit ypok. [ToBTOpeHue,
102 . 1
0000111eHHEe, CUCTEMATH3allAs 3HAHUHI
OBLIEE KOJIMYECTBO YACOB I10O 102 135

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpodoniionHast Teopust Y. JlapsuHa 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
5 [Momymsius — sneMeHTapHas €AMHULIA 1
HBOJIIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapnau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHHE U3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (GaKTOPHI IBOITIOLHUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30a0muu nonyssuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ UIUOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocodIeHU Y OpraHu3MOoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocoOnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHEHUE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3Y4YCHHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOLUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMITIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 Jlaboparopnas pabota «M3yueHue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
MUpa
DBOJIOLHS KUBOTHBIX. [IpakTrueckast
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TTO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe

41 Passutne npeacrasnenuit o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3ydenrne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHue 3K0I0rHYecKuxX 0.5
ajlanTalnuii 4YeJIoBeKa»

49 MeXIuCIUTUTMHAPHBIE METO/IBI

AHTPOIIOJIOTUHN




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoub! 3konoruu. Jlabopatopnas padora

o1 «M3yueHne METOI0B IKOJTOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YeJoBeKa

53 Okonorndyeckue GaKTopsl 1
Abunornyeckue pakTopbl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
AobuoTtnueckue dakropel. Temreparypa
KaK 9KOJIOTUYECKUN (haKTop.

55 Jlaboparopuas pabota «BrisBicHHE 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHHS»

57 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 Bronornveckne puTMBbl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpejie 1
oOuTanus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
M0JIOBAsE CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH TOMYJISIIHH:

64 POKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAast CTPYKTYPA MOMYJISIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BbDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopuas padota «IIpucrnocobnenus 0.5
CEMSIH PAaCTEHUW K PACCETICHUIO»

69 Bun kak cucrema nmomyssiui

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

73 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B
IKOCHUCTEME

74 OcHOBHBIE TIOKA3aTeNN YKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpeil U OKEaHOB

78 [IpupomHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas padbora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUN

82 pa3HBIX TUIIOB Ha CYOOpPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 000g09Ka
3emnn

84 VYuenue B. . Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BelecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH OuOoCchepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue uenoBeka Ha 6nochepy

01 AHTpPONOreHHOE BO3/ICUCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o Teme «MHUKPOIBOJIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMiIe)

08 Oo6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O06o0061IeHne 1o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 O600mmenue mo Teme «OpraHu3Mbl U cpejia 1
oOUTaHUS

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue o Teme «buocdepa — 1
rJ100abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonornueckue cucTemMsl U IPoLIECChl; yriyOiaeHHoe o0yuenue, 10
kiacc/ TepemoB A.B., [letpocosa P.A. O06miecTBO ¢ orpaHUYCHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buosnorus. buonornueckue cucTemMsl U polecchl; yriayodaeHHoe o0yyenue, 11

kiacc/ Tepemon A.B., IletpocoBa P.A. O011ecTBO ¢ orpaHU4eHHON

oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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