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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanmm»y, ®I'OC COO, Konmenumu mnpenogaBaHus
yueOHoro npeamera «bHoNOrHs» U OCHOBHBIX IMOJIOKEHUN (penepanbHoi pabodeil mporpamMmbl
BOCITUTAHHUS.

VYuebnsiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHOW obOnactu «ECTecTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao mnonoxenusim OI'OC COO mnpodwiibHble y4eOHBIC MpPEIMETHI, H3y4aeMbie Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnmnaniu o0y4eHus Ha ypOBHE CPETHET0
obmrero oOpa3oBaHUS M MPHU3BAaHBI 00ECHEUUTH NMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CPeIHUM MPOPECCHOHATBHBIM M BBICIIMM OOpa3oBaHHEeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIBHBIX M PAa3BUBAIOIIMX 3aJ]1a4, CBSA3aHHBIX C MpoQopUeHTAINEN
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOH OOJAacTH HAaydHOTO 3HAHHWA,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma o yuebHOMy npeamery "buonorus" gaér mpeactaBieHue O LETU U 3a1adax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpEeIsieT 00s3aTeIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUE, ero CTPYKTYpHUPOBAaHUE MO pasfeliaM U TeMaw,
pacmpezienieHue Mo KiiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3YUEHUS yueOHOT0 MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro Mpoliecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo 6MonOrvM peaqn3oBaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMHM Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUf,
Omaromaps uyeMy [pPOCMAaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIoIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTaBICHUN O 3A0pPOBOM 00Opas3e KHU3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXKarolled MpHpogHOH cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesynpTaTaM o00yueHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIHHOMN
JEeSTENIbHOCTH OOYydalolUXcsl MO0 OCBOEHHUIO COJEpXKaHUS OHOJIorMYecKkoro oOpa3oBaHUS Ha
YpOBHE CpeaHero oo01ero oopazoBaHusl.

VY4eOHblii npeamer «buonorusi» Ha ypoBHE CpeAHEro OO0IIero oOpa3oBaHUs 3aBepIIacT
Omonornyeckoe 0Opa3oBaHUE B IMIKOJE M OPUEHTHPOBAH HA PACHIMPEHHE M YIITyOJeHHE 3HAHHUN
0o0ydJarommxcsi O JKHBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
AMOPHONIOTUN W OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIIUU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Nzyuenue yuebHoro npenmera «buosorus» Ha yriyOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCS K TOCIEIYIONIEMY TOJIYYSHUI0 OHMOJIOTHYECKOTO 00pa3oBaHUS B
By3aX U OpPraHU3alUsAX CpPelHEro MpodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUsS
COCTaBIISIET CHUCTEMa OMOJOTMYECKUX 3HAHUM, MONYyYEHHBIX MPU W3YYCHHH OOYYarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTHM Ha YpPOBHE OCHOBHOIO OOLIETO
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYalOT pa3BUTHE. TakK, pacCIIUPEHBI U YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HH, JOMOJHHUTEIHHO BKJIIOYECHBI OWOJOTMYECKHE CBEICHUS



MPUKIAHOTO U TMOUCKOBOTO XapakTepa, KOTOpPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMU, TIOTYYCHHBIMU 00YJaIOIIUMUCS TIPH U3y4eHUU (DU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. CoriacHo UM, HU3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIsl KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHHU3allvu,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHMOJIOTHH,
SMOPUOJIOTUH U OUOJIOTHH Pa3BUTHUS, TEHETUKU U CENEKLIUU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs IM0 OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢busmnonorun yenoseka. B 11 kiacce u3y4aroTcsi 3BOJIIOIMOHHOE YYEHUE, OCHOBBI SKOJIOTUHU U
yueHue o 6uocdepe.

VYueOubiii mnpeamer «buonorus» npu3BaH 00ECHEUYUTh OCBOCHHE OOYYAOIIMMHCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu U
OCOOCHHOCTSIX KJIETKH, OpTraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHUCTEMBI, O BBIIAIOIIUXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX aCIEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOAAep)KaHUS WHTEpeca O0O0YJaromuXcs K OMOIOTHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTeprala B COJIEPKAaHUH TPOTPAMMBI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBICHUS U PAa3BUTHS TOW WIM MHOMN
obOnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJIa/IEHUE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra v MpHOOpEeTEeHNUE YMEHHM MCIONB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH WHTEpeca
K OomnpeneneéHHoN o0macTu mpoecCHOHATIBHON EATeIbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, W K
BBIOOPY YUEOHOTO 3aBEICHUS JIJIsl TIPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JlocTrxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOon€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE  OOYYalONMUMHCS  CHUCTEMBbl  OHOJIOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICTIHSIX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TpaBUiIaX,
COCTaBISIIONIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI) KApTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTSAX OMOJNOTUYECKHX CHCTEM (KIIETKa, OPraHU3M, MOMYISIUs, BH]I,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OOYYaroIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBL:
HCCJIEIOBATEILCKUMU METOAaMH OUOJIOTHUECKUX HAyK (MOJEKYISIPHOU U KIETOYHON OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTUH PA3BUTHS, TCHETUKU M CEJICKIIMH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJOTUYM, TAJICOHTOJOTHH, SKOJOTHH); METOJaMH  CaMOCTOSITEJIBHOTO  MPOBEIEHUs
OMOJIOTUYECKUX HCCIeIOBAaHUNA B JlabopaTopuu M B IpHpone (HaONMoaeHHe, H3MEpeHHe,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJiIcHHE OOYYaIOUIMMUCS YMEHHUSMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAJIM3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXKAY pa3BUTHEM OWOJOTMM U  COLHMAIBHO-
SKOHOMHUYECKUMHU H HKOJIIOTUYECKUMHU TMPOOIEMaMH YelIOBEYECTBA; OIICHUBATH MOCIEICTBUS



CBOCH JMEATENIbHOCTH I10 OTHOLIEHUIO K OKpYXKarolled HpUpPOJHON cpene, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTh M COOJIOJATh MEpHI
npodMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEACHUS B MPUPOAE U 0OecreueHus
0€301aCHOCTH COOCTBEHHOM >KU3HEAEATEIIFHOCTH B UPE3BBIYAWHBIX CUTYAIUSX HPUPOAHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKpPBITHUS B 001acTu
OHOJIOTHH;

pasBUTHE Yy 00YYAOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIIAIOLUIMMHCA OTKPBITHUSAMU W COBPEMEHHBIMU HCCIICOBAHUSAMH B OWOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIeIOBaHusl, MPOBEICHUs
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUus OHOJNOTMYEeCKUX 3a7ad, MOJETUPOBaHUs
OHMOJIOTHYECKUX 00BEKTOB U TPOIIECCOB;

BOCIIUTaHHE Y OOyYarOMIMUXCsl [IEHHOCTHOTO OTHOUICHHMS K KMBOH IPUPOZAE B IEJIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHUS B MPUPOJE; MHTETpPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npruobOpereHne 00yJaroIMMICS KOMIIETEHTHOCTH B PAllMOHATBHOM IPUPOIOTIOIH30BAHUT
(cobmroeHne TMpaBUJl TOBEJACHUS B TMPUPOJIE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS M 3[0POBBSl OKPYXKAIOUIMX JIOAeH (COOMIOIEHUS Mep
npoQMIaKTUKK  3a0oJjieBaHUM,  oOecrieueHre  O€30MACHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYANHBIX CHUTYaLUsAX IPUPOAHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B MOBCEIHEBHON KU3HU;

CO3/laHME YCIOBUH JJIi OCO3HAHHOIO BbIOOpa OOYYaAIOUIMMHUCA HHIAMBHYyaTbHON
0o0pa3oBaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy MpodeccnoHaIbHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUM C WHAWBUAYAIBHBIMA HWHTEpECAMH W MOTPEOHOCTIMHU
pEruoHa.

OOmee yuClIO 4YacoB, OTBEIEHHBIX HAa M3y4YeHUE OMOJIOTMM Ha YriyOJIEHHOM YpPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpeACTB OOyueHUs OMOJIOTUH
OCYILECTBIISICTCS C YUETOM CHEIU(PHUKN €ro COACpKaHUs M HaNpaBIEHHOCTH Ha MPOJOJIKEHHE
OHMOJIOTHYECKOTO 00pa30oBaHUsI B OPTaHM3ANMUSAX CPEIHET0 MPOPECCHOHATHHOTO M BBICHIETO
o0Opa3oBaHwUs.

OO0s3aTenbHBIM YCIOBHEM IpU OOyYEHHWU OWOJIOTHMHM HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
IpoBe/ieHUe JIabOpaTOpHBIX M MpakTHueckux pabor. Taike yuyactue oOydarommxcs B
BBITOJIHEHNUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKUX — paboOT, TeMaThKa KOTOPBIX
OTIpEeNeNSIeTCSl YYUTEJIeM Ha OCHOBE HWMEIOIIMXCS MaTepHUAIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl,  BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyJaapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHnHas OMOJIOTHSI — KOMILIGKCHAs Hayka. KpaTkast wcTtopusi pa3BuTHsI OHOJIOTHU.
buonornyeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTalIbHbIE, NPUKIAAHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3HadyeHne Ouojoruu B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonoruei. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATEIIBHOCTH  YEJIOBEKA: MEAMIIMHE, CEJIbCKOM XO3HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C APYTHMMH HayKaMny», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €TUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU ILIEJIOCTHOCTb, CIIOXKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIM, MO YJIIIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6unocoepnsiii. IIponeccsl, npoucxosmue B *KUBbIX cucTteMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepun. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenune xuBbIX cucteM. MeTtoapl Ouonormdeckod Haykw. HaOmromeHue, n3mepeHwue,
DKCIIEPUMEHT, CUCTeMaTu3anus, MertaaHanu3. lIoHsaTME O 3aBUCMMOM M HE3aBUCHMOM
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocranoBka u mpoBepka rumote3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ J0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ylbTaToB. [IpHuMHbBI MCKa)KeHUsI Pe3ylbTaTOB KCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buosornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOb», «CTpoeHNE )KUBOTHON
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl H3ydeHHUS KUBOH PHUPOIBD».

Oo6opynoBanue: 1abopaTtopHOe 000PYIOBAHUE JIJIS TIPOBEACHUS HAOIOACHUN, N3MEPEHHUIA,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME Pa3IMYHBIX METOAOB IIPU M3YYEHUHU JKUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpUS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metoapl MOJEKYISPHOM H KIETOYHOW OHOJOTHH: MHUKPOCKOMHS, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aToMOB, AudQepeHnManTbHOe  LEHTPU(YTrupoBaHHeE,
KyJbTUBUPOBAaHUE KIETOK. M3yuenue QukcuposanHvix Kiemox. DIEKTPOHHAsT MUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvhoe (npusicusnennoe) uzyyenue Kiemox.

JleMoOHCTpaL U

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

Tabmumpl 1 cxembl: «CBETOBOH MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
Pa3BUTUSI METO/I0B MUKPOCKOIIUN».

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeToq0B KJIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOJIEMEHTHL. Bona n e€ posb
KaK pacTBOPUTENS, peareHTa, y4acTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POJIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTopuuHas, TpeTnyHas, 4eTBepTUYHAs CTPYKTYypbl. [leHaryparus. CBolicTBa O€JKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. /lpuonsi.

VYrneBonpl. MoHoOcCaxapuabl, AUCaxapuibl, OJIMTOCAXapuibl W mojucaxapujbl. OOt
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIUU
YIJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccupukauus — aunuuos.
Tpurnuuepuasl, Gochoaunuasl, BOCKH, cTepouibl. buonornueckue yHkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO03aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. Crpoenne nHyknenHoBbIX KucioT. HykneoTtuusl.
[Tpunuun xommuiementapHocTtH. I[lpaBmino Yapradgda. Crpykrypa JJHK — nBoitHas crupaiis.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JHK. Buasr PHK. @ynkunun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B moiekyine AT®. buonornueckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE M OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepuwiti ouzatin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpanuu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
[Ipy3unep.

Huarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXHMBOM  IIPUPOIE,
«PacrnpenesieHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.



Tabmuuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe oOpraHu3mMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OENTKOBOW MOJEKYNIb», «CTpoeHHe MOJEKYyd YriaeBoaoB», «CTpoeHHE MOJIEKYI
unuioBy», «HykiienHoBble KUCIOTHIY, «CTpoeHHe MOJIEKYIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya u 00opyaoBaHue.

JladopaTopnasi padora «OOHapykeHHE O0CJTKOB ¢ MTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopHas pa6ora «/ccienoBaHne HYKJIEMHOBBIX KUCIIOT, BBIIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tunsl KIETOK: 3yKapuOTHYecKass U Mpokapuotuyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHHe TPOKApUOTHUSCKON KiIeTku. KietouHas cTeHka OakTepwii ©  apxei.
OcoOeHHoOCTH CcTpOoeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIEHO3aX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuyeckoil MeMOpaHbl. TpaHCIIOPT BEILIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBINA aKTHBHBIA TpaHcmopT). [lomymponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa 1 QyHKIMH KIETOYHOW CTEHKH PacTEHHH, TPHOOB.

[Mutomnmazma. [lurozons. Ilutockener. JIBrwkeHnme wnuromiasMbl. OpraHouzbl KJIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HjomIazmMarnyeckas cetb (DIIC), anmapat I'onbmku,
JN30COMBI, UX CTpoeHHE W (yHKUUU. B3auMoCBsS3b OJHOMEMOpAHHBIX OPraHOWIOB KIETKH.
CrtpoeHue rpaHylsIpHOTO peTukynyma. Mexanusm wuanpasenenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHy’isipHBbIiL)
sHJI0MIa3MaTHyeckuil petukynyMm. CekperopHast (GyHkuMs anmapara [ombmxu. Moougukayus
benxoes 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyosmm pactuTenbHbIX KileToK. Kirerounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumobuocenes (K.C. Mepeckosckuii, JI. Mapzynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W macTul. llepBuuHble, BTOpUYHBIE W CIIOXHBIE IUIACTHIBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI ~ BBICIIHX
pacTeHUN.

HememOpannbie opranouzs! kieTkd CTpoeHne M (QyHKIMHA HEMEMOpaHHBIX OPraHOWIOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8bie
Muxkpogunramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIEe KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHue U JABWKEHHE JKTYTHKOB M PECHUYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

Anpo. OGonouka sApa, XpOMAaTUH, KapuOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
Snepublii GenkoBbI MaTpuKC. [IpOoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. Belkun XpoMaTHHa — THCTOHBL. /JuHamuxa s0epHoll
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkitoueHusi. CpaBHHUTENbHAsh  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpanuu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKN», «CTpOeHUE pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaTbl PacTUTENBHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaJIbHbIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne cCTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBI».

JlabopaTopnas padora «/ccnenoBaHue Iia3Moin3a U JEMIIa3MOJIM3a B PACTUTEIIBHBIX
KIIETKax».

IIpakTuyeckas padora «3yueHue IBUKEHUS HUTOIJIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosin3ma. Tumsl oOMeHa BEIleCTB:
aBTOTPOGHBIH M TeTepoTpodHBIA. YyacTue KUCIOpoAa B OOMEHHBIX  IIpoleccax.
OHepreruyeckoe obOecneueHue kietrku: npespamieHue AT®D B 0OMEHHBIX Ipoleccax.
DepMEeHTATUBHBINA XapakTep peaKkmuid KIETOYHOTO Merabonm3ma. DepMeHTH, UX CTpOeHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. OTinuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTain3aropoB.  benku-aktuBatoppl W OEIKU-MHTHMOMTOPBI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHUYECKUX BeEIIECTB B KieTke. DoTocuHTE3. AHOKCU2EeHHbIU U
oKcucennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peakyuonHozo yenmpa. Ponb xjopormiactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuyHbIX GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHE (POTOCHUHTESA.

XemocuHTe3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHU(PHULIHPYIOIIHNE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXeHHsI U UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTHH U BO3OYAUTENH
0oe3HEeH.

AdpoOHBIE OpraHM3Mbl. OJTambl YHEpPreThueckoro oobmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTNIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, Wik KIETOYHOE JbIXaHue. Poilb MUTOXOHApPUI B Mpolieccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenabHoe (GochopuimpoBaHHE.
Ouepeus membpannoz2o epaduerma npomonos. Cumnmes ATD: paboma npomonuou ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TEpe]] aHadpPOOHBIM.
D¢ hEeKTUBHOCTh YHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHYecKuii oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBOM MHKPOCKOII, 000pYJ0BaHUE JJIsl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIapaTOB.

JladopaTtopnasi paGora «M3yueHrne KaTaTUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTaaas3bl)».



Jladoparopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHnasi uHpopMauus U peaju3amnus eé B KJIeTKe

Peakuun marpuuHoro cuHresa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBEHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIIMU: KOMILIEMEHTAPHOCTb,
AHTUIAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoi
knemxe. Hexooupyrowue PHK.

Tpaucusmus u e€ arambl. Ydactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBust
o6uocunTesa 6enka. KogupoBanue amuHokucaoT. Poib prbocom B GnocuHTE3€E OEmKa.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. Opranuszalys redoma y IpokapuoT U
9yKapuoT. Perymsiuus akTUBHOCTH IeHOB Yy mpokapuoT. 'mmore3a omnepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTouHblii romeocTas.

Bupycsl — HeknieTouHble (pOpMBI KU3HU U oOsuratHbie napazuthl. CTpoeHHE NPOCThIX U
CJIO)KHBIX BHPYCOB, PETpPOBUPYCOB, Oakrepuodaro. Kuszmnenmwiti yukn [HK-codepacawux
supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuii. CIIMA, COVID-19,
COLMAJIbHbIE U METUIIMHCKHE TPOOIEMBI.

Buoungopmamuxa: unmeepayus u anaiuz 6onvuux maccusos («bigdatay) cmpykmypnoix
ouonocuueckux oaunvix. Hanomexwonoeuu e Ouonocuu u meduyune. Ilpocpammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /1. . IBanoBCKUI.

Tabmuuplt u  cxembl: «buocunTes Oenka», «['eHeTmueckuit Koay», «Bupycs»,
«baxtepuodaru».

IIpakTnyeckas padora «Co3gaHue MOAEIN BUPyCay.

Tema 8. /KM3HEeHHBIN LUK KJIETKH

Knerounsii mukmn, ero mepuoasl u perymsauus. MuTepdaza m muto3. OcoOeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k naenenuto. IlpecuHrernueckuit
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHHTETHUYECKUH (IIPEMUTOTHYECKUIN) IMEePHOIbI
uHTEp(PAa3bl.

Matpuunsiii  cunte3 JHK —  permmmmkanms.  Ilpunnuner  perummkamuu — JHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aAHTUNAPALIENbHOCTh. MexaHU3M
perumkanuu - JIHK.  Xpomocombl. Crpoenne xpomocoMm. Temomepbl U  Telomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TariouJHBIA HAOOPHI XPOMOCOM.
I'omonornyssie XpoMocomsl. [1010BBIE XPOMOCOMBL.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOISALIME B HUX Ipolecchl. Tumbl
muto3a. Kaprnokunes n nutokuses. buongornueckoe 3HaueHUE MUTO3A.

Perynsauus mutoTHMueckoro nmkia kietku. [Iporpammupyemast kierouHas rubenp —
aroInTo3.



Knerounoe siapo, XxpoMocomsl, GyHKIIMOHATIbHASI TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JleMoOHCTpan U

Tabmunpl u cxembl: «Ku3HEHHBI LUK KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJTHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MuT0O3 B KJIeTKax KOpelika
JTyKay.

JlaGoparopHas padora «/3yueHre XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

Jladoparopnasi padora «HaOmoneHne MuTo3a B KJIETKaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0oOEHHOCTH CTPOCHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. baktepuu,
apXxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOAOPOCIIH, Apyrue npoTucthl. KojoHnuanbHubie
OpraHU3MBI.

B3auMocBA3bp yacTeid MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMbI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenud. Tunbel pacTUTENbHBIX TKaHEW: o0Opa3oBaTenbHAs, IOKPOBHAs,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckas. OcoOOEHHOCTH CTpoeHUs, PYHKUIUNA U PacHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  Ye€JIOBEKAa. THUMBI O KUBOTHBIX TKaHEW: SIHUTETUaIbHAs,
COCIMHUTEINIbHAS, MBIIIeUYHas, HepBHast. OCOOCHHOCTH CTPOCHHS, (PYHKIIMH M PaCIOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeKa. DYHKITUU OPraHOB M CHCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmii. CkeneTsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEM.

JIBmwkeHue opraHu3MoB. JIB)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pPECHHUYHOE. JIBM)KEHHWE MHOTOKJICTOYHBIX PACTCHHWM: TPONMU3MBlI W HACTHUHU.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M U€JIOBEKAa: MbIlIeyHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[Tutanue opranuszmoB. [lormomienre BObI, YIIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTanme >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIECBapECHHE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumieBapuTenbHbIe
»kenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Hpixanne opranu3MoB. [[pixanue pactenuid. J{prxanne sxuBoTHBIX. b dy3us razos uepes
MOBEPXHOCTh KiIeTku. KokHoe npixanme. [[prxarenpHas moBepxHOCTh. JKaOepHoe u JIErodHOE
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJNOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHUs JIETKUX I[MO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHasi cuCTeMa 4YeloBeka. MexaHuszm
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTaIOIuX. Perynsanus asixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BEMIECTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHuUil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTtema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjle, KpPOBEHOCHBbIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIeHHs.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasinus.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
CokparutensHble Bakyoiw. Opranbl BblieneHus. @uibTpanms, Ccekpeuuds U o0paTHoe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNeHus. CBs3b MOJOCTU Teja ¢ KPOBEHOCHOM
Y BBIIETUTEIBHOM CUCTEMaMU. BrplieneHne y MmO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenue u ¢pyHkunonupoBanue Heppona. ObpazoBaHne MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOH 3a1uThl. PUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX IPOU3BOJIHBIE. 3alllUTa OPraHu3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOUHBII M TyMOpalbHbII HMMMYHHUTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  cnenuuueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenektuBHoro ummynuteta (I1. Dpnux, @. M. bepuert, C. Tonerasa). BocnanutensHble 0OTBETHI
opranu3MoB. Poib BpoXKIEHHOT0O UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazppaxkumocTs W perynsiuus y OpraHu3MoB. Pa3gpaXxumMocTs y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POCTOBbIE BelECTBA U HX
3HAYCHHE.

HepBHnas cucrema u peduiekTopHasi perymnsuusi y >kKMBOTHbIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTIeibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediiekc u pedaextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

['ymopanbHasi perymsiuusi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M 4yesioBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHJIOKpUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuupl U cxembl: «OTHOKJIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIE BOJIOPOCIHY,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUil», «CHUCTEMBbI OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHue HaceKoMbIX», «TKaHM pacTeHuiD»,
«KopueBwie cuctembr», «Ctpoenue ctednss», «CTpoeHHE IHMCTOBOM IIACTUHKMY, «TkaHu
KUBOTHBIX», «Ckener 4demoBekay, «llmmeBapurensHas cucremay», «KpoBeHOCHas cucreMay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MbllleyHass CUCTEMay,
«BpiienurensHas cucremay, «JHIOKpUHHAsA cucremay, «CTtpoeHue Mblib», «MMMyHUTETY,
«KumeunomnonoctHele», «CxemMa NUTaHUs pacTeHUi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHune ruape», «CTpoeHue ImiaHapun», «BHyTpeHHee CTpOEHHE T0KAEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cucrtema nrtuny, «HepBHas cucTeMa MIIEKONUTAOIINAXY,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpEnapaThl OJHOKJIETOYHBIX OPIaHHU3MOB,
MUKpOIIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
AK3EMILISIPhl KOMHATHBIX PACTCHHIA, repOapiul pacTeHU pa3HbIX OTAENIOB, BIAKHBIC TperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeNIOBEKa,
o0opysoBaHuEe [ JEMOHCTpAllMd IOYBEHHOIO U BO3AYIIHOTO THTAHUS PACTEHUH,
pacuierieHus Kpaxmaia M OelkoB TmojJ aeiictBueM (epMeHTOB, 0OOpyIOBaHHME UL



JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBU)KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

Jlaboparopnasi padora «/3yueHre TKaHel JKUBOTHBIX.

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

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHN3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecIooro pa3sMHOKEHUS: TTOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBAHHE.

ITonoBoe pa3muHoxkeHnue. IlonoBele kneTku, unum ramerel. Meio3. Cranguu Mmeiiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonornyecknid ¢cMbIC Mel03a U TIOJIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponpiieBoe  paszBurhe. l'ameroreHe3 'y JKMBOTHBIX. IlosoBbIe  JKele3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBLHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHOJIOTHS — HAyKa O PA3BUTHU
opranu3mMoB. Mopghozenes — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MPUMeEpe JIATYIIKH). J[pobneHue.
Tunbl npobnenust. /JlemepmuHuposannoe u HedepmMuHupoganuoe opobnenue. bnacmyna, munwvi
onacmyn. Oco6eHHOCTU APOOTIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknaJka OpraHOB W TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3ynbTaT HEpapXWYECKUX B3aMMOJEHWCTBUM TIeHOB. BimsHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH CpEebl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHbli Tepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX U TO3BOHOYHBIX KHUBOTHBIX.
buonoruueckoe 3HaueHuE MPSAMOro W HENPSAMOrO Pa3BUTHUSA, UX PACHpPOCTPAaHEHUE B MPHUPOJIE.
Tunbel pocta KUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHS y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe MPOLECCHI.

PasmHoxenue u passutue pacreHuil. ['amerodpur um cnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OmnnofoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHM3MOB. J[[BOMHOE OIJIOAOTBOpPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIIIUN OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI GECTIONOro pa3sMHOXKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAb», «Pa3mMHOXkeHHe »HBIJeHbl», «Pa3MHOXEHUE THApBDY,
«Meitoz», «Xpomocombl», «['amerorenes3», «CTpoeHHE SULEKIETKH M CIEPMATO30HAa,
«OcHOBHBIE CcTaguu OHTOreHe3a», «lIpsimoe u Hempsimoe pasBuTHe», «Pa3BuTHE MailcKOro
Kykayn, «Pa3Butue capanum», «Pa3BuTue JIArymkun», «/{BoiHOE OMIOJOTBOPEHHUE Y IBETKOBBIX
pactenuit»y, «CTpoeHUE CEMSH OJHOIOJBHBIX W JIBYJOJBHBIX PacTEHUI», «KHU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK NAnOpOTHHKAY,
«KW3HEHHBIN LIUKII COCHBIY.



O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SIHIEKIETOK U CIIepMaTO30U/I0B,
Mozelb «L{uKi1 pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMs TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIeHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTnKa — HAyKa 0 HACJ1eICTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. Pabotel I'. Mengpens, I'. ne
®pusza, T. Moprana. Pons oredecTBeHHBIX y4€HBIX B pa3BuThM TeHeTHkH. Padorer H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
TeHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA IPU3HAK, TOMO3UIOTAa,
TeTepO3UroTa, YMCTast JIMHUS, TUOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHI, MOJICKYISIPHO-TEHETUIECKUN.

JdeMoHcTpannmn

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. Y. BaBuiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuubl 1 cxembl: «MeToabl TeHEeTUKI», «CXEMbI CKPEIIUBAHUS.

JlaGopaTopHas pa6ora «/[pozoduia kak 00BEKT FTeHETUUECKUX UCCIIEI0BaHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeumuBanue. IlepBblii 3akoH MeHaens — 3aKoH e€IMHOOOpa3Hs
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomunupoBanus. Bropoil 3akoH Menzaens — 3akoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI TAMET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMeXyTO4HBI ~ XapakTep  HacJeJOBaHMS.
Pacmienienne npu3HakoB pu HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJieI0BaHMs TPU3HAKOB. [{UToM0OrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruieHHOe HacnenoBanue npusHakoB. Paboter T. Moprana. CueruieHHOe Hacae0BaHUE
T€HOB, HapYIICHHE CUETUICHHUS MEX 1y reHaMu. XpOMOCOMHas TEOpUsI HaCIeICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Ioyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHbIM IMoJ. ['eHeTnueckas CTPyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIIEIUIEHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE AEHCTBHE T€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTE.
Onucras. [Tonmumepust.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS pACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(GU3MONOrMYecKUX TPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHKUMHA. ['‘eHeTmueckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3SMH — TAPa3UT» U «XO3SIHH —
MHUKpOOHOM». ['eHeTHuecKne aclieKThl KOHTPOJIS U M3MEHEHUS HaclIeCTBEHHONW MH(OpMAaIK B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JeMoHCTpauMu

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



Tabmuupl u cxemsl: «IlepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupyolee ckpeuBanue», «Henonnoe nomuauposanue», «ClemnieHHOE HAcleJOBaHUE
MPHU3HAKOB y Apo30h by, «I eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJJIENN3M», «B3anMoneiicTBUE Fr€HOBY.

OO6opynoBaHue: MOJETb IS JTEMOHCTPAIIMK 3aKOHOB €IMHO00pa3us THOPHIOB MEPBOTO
MOKOJICHUSI M PaCUICIJICHUs] MPU3HAKOB, MOJIENb JJIsI JEMOHCTPAIMK 3aKOHA HE3aBHUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMU CUEILUICHHOTO HACIIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodpunay.

IIpakTuyeckass padora «/3ydeHune pe3ynbTaTOB MOHOTHOPUIHOTO CKPCUIUBAHHS Y
JIPO30(UITBIY.

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JPO30(UITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3auMopeiicTBue TeHOTHIIAa U cpeapl npu GopMmupoBaHuu (eHorumna. M3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJUYECTBEHHBIE NpPHU3HAKH. Buiasl  M3MEHYMBOCTH:
HEHACJICICTBCHHAs M HACJICACTBEHHAS.

MoaudukanoHHass U3MEHYMBOCTh. Ponb cpeapl B popMUpOBAHUK MOIU(PUKAIIMOHHON
n3MeHunBoCcTH. Hopma peakiuu npusHaka. BapuwarnuoHHblld psa v BapuanuoHHas kpuBas (B.
Horanucen). ColicTBa MOIM(UKAIIMOHHOW H3MEHYMBOCTH.

I'eHoTunuueckas HW3MEeHYMBOCTH. CBOMCTBA TICHOTHIIMYECKOM M3MCEHYMBOCTH. Bujbl
TeHOTUITUYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHatuBHass W3MEHYUBOCTh. Meiio3 U MOJIOBOM Mpoliecc — OCHOBAa KOMOMHATHBHOU
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYUBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B IpeJieNiax OJHOTO BHJIA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuili: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHBIE M IUTOILIA3MaTHYECKUE MYTalUU.
Comaruueckre W MOJIOBble MyTanuu. [IpUYuHBI BO3HUKHOBEHHUS MyTalui. MyTareHbl M HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpoliecca. 3aKOH TOMOJOTHUYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEJICTBEHHOCTb.

Onuecenemuxa u SNUSEHOMUKA, POb dNUSEHEeMUYECKUX Gaxkmopos 6 HACIe008aHUuU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl 1 cxembl: «Bunbl wu3mMeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMOnMHATHBHAs  U3MEHYHMBOCTbY, «Meitio3y, «OnI01I0TBOPEHHE, «I'eHeTHUeCKIIE
3a00JIeBaHUS YeIIOBEKay», «BUIbpl MyTammii.

O6opynoBaHue: XUBble U repOapHble JK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) ;KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jladoparopnasi pabora «lcciemoBaHwe 3aKOHOMEpPHOCTEM  MOAMGUKAITMOHHON
n3MeH4UBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIPENnapaTax)».

Tema 14. I'eHeTHKA Yesl0oBeKAa

Kapuotun denmoBeka. MexayHapoaHas NporpamMMma HCCIEJOBAaHHMS T€HOMa 4YeJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: TeHEAIOTHYECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJSLUOHHO-CTATUCTUYECKUHN, MOJIEKYJIsipHO-TeHeTnueckuil. COBpEeMEHHOE OmpeesieHue



FE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ nomoupto [11[P-
ananu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApaclOIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW T€HETUKH B
NPEJOTBPALICHUN W JICUCHHH TE€HETUYECKHX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHETHYECKOe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUYECKUE aCIEKThI
HCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3mueckoMy |
XUMUYECKOMY 3arpsA3HEHUIO OKpYy)Kallled cpenpl. I'eHerndeckas NpenpacroioKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JdemMoHcTpauMu

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHS] TCHETUKH YEIOBEKay,
«I'eneTnueckue 3a00J1€BaHUs YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHuEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkAEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bagsuona o LlenTpax mpoucXo0XI€HUS 1 MHOTO00pa3usi KyJbTYpHBIX pacTeHuil. Posb cenexnuu
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnoponaa, mTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HaciueACTBeHHOM m3meHunBoctu H. WM. BaBunosa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtobl ceneKIMOHHOM paboThl. MickyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaIbHBIM.
Oranbl KOMOMHAIMOHHOHN cenekiuu. McnplTaHue mpou3BoauTesel mo moromMctBy. Ot6op mo
TEHOTHITY C ITOMOIIIBIO OILIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO F€HOTUITY C TOMOIIBIO aHAJIN3A
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PamuanvoHHBIR 1
XUMHUYECKHM MyTareHe3 KakK HMCTOYHHUK MYyTalud y KyJbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonb30oBaHuE TE€HOMHOTO pPENaKTUPOBAaHUS M MeTofoB pekoMOMHaHTHBIX JIHK mns
MOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne mnonumionnoB. BuyTpuBumoBas rubpuanzanus. bBAU3KOpOIACTBEHHOE
CKpelBaHue, Wi MHOpuIuHr. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['ereposuc u
ero mnpuuuHbl. lMcrnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas rUOpUIU3aIMsL.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMXKEHMSI CENEKLUUU pacTeHUd u
KUBOTHBIX. «3€1E€HAs peGONIOYULY.

CoxpaHeHue M HU3y4EHHE T€HETMYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JHUKHX
poauueil A Co3/1aHUsl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCmBYIoOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NpUMEHEeHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbiX uoel u
NePCneKmueHbIX MEeXHOI02UIL.

JleMoOHCTpaL UK

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

Tabmuubl 1 cxembl: «L{eHTpbl IPOMCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTUYECKHMX PSJOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CENEKLIUN»,
«OTtnanénnas rudpuan3zanusy», «KMyrarenes.

JlabopaTopnasi pabora «3ydueHHne cOpPTOB KyJIbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
YKUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JAOCTHKEHHUS CENEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIBbHBIA Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0010 HsA

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPTaHU3MBI, HUX XapakKTepucTHKa. TpamunuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
HOJIy4eHHEe KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEne. Mukpoouosornueckuii cuures. OOBbEKThI
MHUKpOOHOIOrn4eckux TexHonoruii. [Ipon3BoacTBo Geska, aMMHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANpPABIEHHOTO  M3MEHEHUs U
KOHCTPYHPOBAHUsI TEHOMOB C LIEJIBIO MOJYyYEHUsI OPraHU3MOB U X KOMIIOHEHTOB, COJEp KaIlNX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Knerounas mHxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PAaCTCHUM M KUBOTHBIX.
Kprnobanku. Comarnueckasi ruOpuau3amus U comatudeckuii smOpuoreHe3. lcmonbp3oBaHue
TaliOnJI0B B CEIIEKUUH pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Flcnonvzoeanue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexkoHCTpyKLMsl AWLIEKIETOK M KIOHHPOBAHME JKMBOTHBIX. MeETOX TpaHCIUIAaHTALMM sIEP
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpOBaHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpoMOCOMHasl M T'eHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTMKEHUS U NEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTWYECKHE M OSTHYECKHE NpoOJieMbl TI'e€HHOU
WMHKXEHEPUH.

Menununackue 6uorexnonoruu. [Tocrrenomuas mudposas meaununa. [1LP-auarnoctuka.
MeTtab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIETOK. TapretHas Tepamnus paka. 3D-
OvouHXkeHepuss JUIsl pa3pabOTKU (QYyHIAMEHTaJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWEeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHTA U
ckaddonauHra Ui pelieHns 3aJad NepCcoOHAIN3UPOBAHHON METUIIUHBI.

Co3manne BEKTOPHBIX BaKIMH C IIEJIbI0 OOecTeueHUss KOMOWHHUPOBAHHOW 3allUTHl OT
Bo30ynuteneit OPBU, ycTaHoBneHHe MOJEKyJIspHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
COJIep KalX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmupr u  cxembl: «lcrnonp3oBaHWE  MHKPOOPTaHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJACTBEY, «KieTouHast nHXXeHepus», «['eHHas NHKEHepus».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTnyeckas padora «IloayuyeHne MOITOYHOKHUCIBIX TPOAYKTOBY.

IKekypeust «buoTexHoNOrns — BayKHeIas Npou3BOIUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHUA B OMOJI0THH
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas JaearenbHocTs Y. JlapBuHa.



JBwxymme cuiabl 3BomonMM  BuAoB 1o Y. JlapBuHy (BbICOKas HHTEHCHUBHOCThb
PasMHOKEHHSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmitenne cuntetndeckoit Teopun 3Boironuu (CTI). HelirpanpHast TeOpHUs 3BOIONHUN.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBCHHO-HAYYHOU KapTHUHBI MUDA.

JleMoOHCTpaLuu

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, U.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoit nmpupoabl (mo K. Jlunuew)», «JlecTHua KuUBBIX
cymectB (mo Jlamapky)», «MexaHusMm (oOpMUpOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyrewmectsus Y. lapsuna», «Haxonku Y.
HapBuna», «@Popmbl 060pbObl 3a cymecTBoBaHue», «llopoasl romyoei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTsl», «Iloposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUECKO TEOPUU 3BOIIOLIUM.

Tema 2. MUKpO03BOIIOLUSA U eé pe3yJIbTaThI

[Tomymsiuyst Kak d2n€MEHTapHas €AWHHMLA SBOMOLMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a NOMyIIsIliMY KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE sIBJIIEHHE. 3aKOH reHeTuueckoro paBHoBecus JIx. Xapnau, B.
Baiin6epra.

OneMeHTapHble (DAKTOpPBHl (IABMIKYIIME CHJIbI) HBOJIONMHM. MyTallMOHHBIA Hpolecc.
KombOunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHaNpaBlI€HHbIE W3MEHEHUs
4acTOT ajuiesie B momymsiusax. OD(PdekT ocHoBaTens. Ipgexm OYymbLIOUH020 20PIbILIKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudunvl u creocmeus. Illposenenue >¢pghexma
Opeligha cenoé 6 Oonvwux u manelx nonyaayusx. Murpanuu. M3omsMuMs  MOMYJSIIMMR:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EctecTBeHHbII 0TOOp — HampaBisitoliMidi QaxTop 3BoioUUU. DPOPMBI €CTECTBEHHOI'O
oTOOpa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
BO03HHUKHOBEHNE U 3BOJIOLMS COLMATIBHOTO TOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocoOIeHui y opranu3MoB. Apomop¢ho3sl U uanoaaantauuu. [Ipumeps! npucrnocobneHuit
y OpraHu3MoB: Mopdonornyeckue, QU3NOIOrUYECKHE, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTETBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIOLHUU.
M3onmsumst — xmrodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monurutonin3anus, rudpuau3ays). JuTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GOpMUPOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomonMoHHOM Ouonornu B pa3paboTKe HAy4yHBIX METOJOB COXpaHEHUs
O6unopazHooOpazus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX XO035ieB. MexXaHH3MbI
(GhOopMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

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

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTEY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyliye CHIBI  3BOJIOLHNY,



«OKOJIOTHYeCcKass H30JSIIMA MONYJSIUMA ceBaHCKOM dopenn», «l'eorpadguueckas H30IALMS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI Jaypckoi», «llomynsaunoHHble BOJIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYILLICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIAHU3M, «Kussie HCKOIIa€MBIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemympexnaromas oOKpacka >KUBOTHBIXY,
«®Puznonoruyeckue agantanun», «IIprucrnocob6JeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCThY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BunooOpa3oBanusi», «l'eorpadpuyeckoe BHIOOOpazoBaHMe TPEX  BUAOB  JIAHABIIIECH,
«DKOJIOrHMUYeCcKoe BMJI000pa3oBaHME BHUJOB cHUHUI, «[lonummionasl pactenuit», «KamycTHo-
peleuHblid THOpUI.

OOGopynoBanue: repdapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia NTHUIl U 3BEpeil C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHUH, Yydena NTUI] U 3Bepeil pasHbIX BHIOB, repOapuu
pacTeHHi OJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BrpIsBlIeHIEe H3MEHUYUBOCTH y 0COOEH OJJHOrO BUIa».

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHUE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoIIOLUSA U eé pe3yJIbTaThl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIMH.
[Tepexonnbie HOpMBI U PUITOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpapuueckue metonsl usydeHus sBomouuu. CpaBHeHue ¢uopbl M (payHbI
MaTEepHKOB U OCTpOBOB. buoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIbHO-MOPQPOIOTUYECKUE METO/bI W3YUYEHHS SBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
['oMmosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISPHO-
reHeTHYecKne, OHOXMMUYECKMEe M  MaTeMaTH4eCKHe METOJbl  M3YYeHHs]  HBOJIOLUH.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBLEB.

XPpOMOCOMHBIE MYTaIlMU U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONIOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTumocTsb 3BoIOLUHN. AanTuBHAas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOIIOIHH.

JleMoOHCTpaLun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromtep, 3. ['ekkens.

Tabnuupl U cxembl: «PUIOTeHETUYECKUH Psijl JIOIMAIN», «APXEONTEPHKC, «3Bepo3yObie
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAaNoOpOTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HauambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJIOTMYHBIE ¥  AHAJIOTMYHBIE  OpTraHbI»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIOBEKAa W IIUMIaH3e», «l JIaBHBIE
HaIpaBJIEHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIMM, TepOapuu, MYJSKHM HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIMMEHTApHBIX OPTaHOB M AaTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIponcxosxkneHue u pa3BuTHE JKU3HH HA 3emJie

Hayunple rHMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHay4HbIe TpPEACTaBICHUS O 3apOKJICHUM JKU3HU (KpeauuoHu3M). ['Mmoresa MOCTOSHHOTO
camo3apo>KJIeHus KU3HU U €€ onposepkeHue onpitaMu @. Penu, JI. Cnannanuanu, JI. ITactepa.
[TponcxoxaeHue KU3HU U aCTPOOUOIIOTHSL.



OcHOBHBIE 3Tanbl HeoOpraHuyeckoi »Bostonuy. [lnanerapHas (reonoruyeckas) 3BOJIOLUS.
XUMHUUYECKasi IBOJIONMS. AOHOTeHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPraHWYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. M. Omnapuna, rumore3a mepBuuHOro OynboHa Jk. XomnaelHa, reHeTHYecKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE ITPOTOKIIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckormaeMble OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTENnbHast ¥ aOCONMIOTHAsE  TEOXPOHOJIOTHA.
['eoxpoHOIOrMUecKas mKasua: S0Hbl, 3pbl, IEPUOIBI, JOXH.

HavanpHple 3Tanbl opraHnyeckou 3Bomonuu. [losBieHne M 3BOMIONUSA NEPBBIX KIETOK.
Opomtonuss Meradbonu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
JYKapHOTBHI.

[TpoucxoxaeHue 3ykapuor (CUMOMOreHe3). DBOJIOLUOHHOE IPOUCXOXKIACHUE BUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BbICIIMX pacTeHui. OCHOBHbIE apoMOp(o3bl pPaCTEHUH.
Breixon pacrennii Ha cymy. llosiBlieHHMe CHOpPOBBIX pPAcTeHHMH M 3aBOEBAHME HMMH CYIIH.
Cemennble pactenus. [IponcxoxeHne BETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBI€HHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
*KHUBOTHBIE. J)KH3Hb B BOJie. DBOIOIMS MO3BOHOUHBIX. [Iporcxoxnenue ampuduil U penTHIIHii.
[Ipoucxoxaenne miekonuTarommx W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUE
0€Cr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U NEPUOAAM: apXeH, MPOTEPO30H, NAIEC030i1, ME3030H,
KaifHo30M. OOmasi XapakTepHCTHKa KJIMMaTa M TeoJormyeckux ImpoueccoB. llosBiaeHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTaB aTMOC(]epHl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBBIX BbIMUpaHUH. COBpeMEHHBIH HKOJOTHUECKUI Kpu3Hc, ero ocobeHHoctu. IIpobGrema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudyeckoro mupa. [IpuHIUMIBI KIaccuPUKaUU OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penn, JI. Cnannanuanwm, JI. ITactep, . . Meunukos, A. Y. Onapun, [[x.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
camo3apoxkeHus xu3Hm», «Cxema omnbita C. Muiepa, I'. IOpu», «OTansl HeopraHM4ecKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYEeCKOW SBOIOILUHY,
«Cxema o00pa3zoBaHUSl JYKapuOT MyTéM cuMOuoreHesa», «Cucrema 3>KUBOH MPUPOJIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJOpoCHn», «Mxm», «llamoporHuku», «l 0s0ceMeHHbIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTHUSA HKUBOTHOIO MHpPay,
«Apomopdo3bl  KUBOTHBIX», «lIpocreiimuey», «Kumeunononoctaeie», «llmockue depBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITuuen,
«Muekonuraronue», «Pa3Butue JKM3HM B apXxeHWckou opey», «Pa3Buthe KH3HU B



MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HU B TAJCO30MCKOM 3pe», «Pa3BuUTHE XU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HUM B KallHO30MCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPaA».

OOGopynoBanue: repOapuu pPacTEHU PaA3IUYHBIX OTJIEJOB, KOJUICKIIMHM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
MTO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL WU 3BEpEeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHUUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlaGopatopHasi pabora «l3ydyeHMe W OINHUCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpraHU3MOB.

IIpakTnyeckass padora «lI3yueHne OCOOEHHOCTEW CTPOEHHUS PACTEHHHA Pa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl n 3agaun aHTpOnoa0oruu. Meroibl aHTPOIIOIOTHH.

CraHoBIIEHHE NPEJCTABICHUN O MPOUCXOKIECHUU YeIoBeKa. Pelnruno3Hble BO33pEHUS.
CoBpeMeHHbIE Hay4YHbIE TEOPUH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHcTEMaTHUECKOE IIOJIOKEHHE  YeJIOBEKa.
CBugeTenscTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHUEe, TMoBeAeHUYeckre. OTIWYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXOXIE€HNE N KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (QakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COL[MAJIbHBIE.
CooTHolieHrne ONOIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIOreHE3E.

OcHOBHBIE CTauM aHTpornoreHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYIIBI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JIBYHOTHE TMPEIKU JroAei. YeloBeK yMesbld, MepBble M3rOTOBICHUS OpyIaHil Tpyna. UemoBek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenosek reienpOeprekuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YenoBek HeaHJepTallbCKUi
KAaK BHJ JIIOJEH XOJOJHOTO KiIMMarta. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JIEHHCOBCKHU
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u najaeoreHoMuKa.

DBOIIIOLIMS COBPEMEHHOT0 4enoBeka. EcTecTBeHHBI OTOOp B MOMYNALUSAX YEIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. [lonyasroHHbIe BOIHBL, Apeiid) reHOB, MUTpalUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacebl. [loHsTe o pace. bonbuime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
IyTH paccelieHuss 4YeloBeKa Mo IulaHere. EauHCTBO uenoBeueckux pac. HayuHnas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSM
OKpyXaroliel cpeabl. BiausHue reorpadguueckoi cpenbl U Jpeiida TeHoB Ha MOpP(HOJIIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexIuCUUIIMHAPHBIE METOAbl B (U3WUECKON (OMOJNOTUYECKOW) AaHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKMX  MOMYJISLUN.
buoconumanpHple  HCCIEeqOBaHUS — NPUPOAbI  4enoBeka.  MccinepoBaHue — KORBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIILHOTO B YEJIOBEKE.

JleMoOHCTpanuu



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

Tabmumer u  cxembl: «MeTOasl  aHTPOMONIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBI, «CKeNeT 4ellOBeKa M CKENeT IIMMITaH3e», «PyauMeHTBl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI AHTPOIOreHe3a», «IJBOJIOLMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpasionutek», «HenoBek ymenslit», «HenoBek nNpsaMoxoasmuiny», «JleHuCOBCKHI 4eT0BEK»
«Heanpepraneup», «KpomanboHIbD, «lIpeakn yenoBeka», «ITallbl 3BOJIIOIUN YEIOBEKAY,
«Pace1 uenosekay.

OO6opynoBaHue: MyJISDKM OKaMEHEIOCTeH, MPEeMETOB MaTepUaIbHON KYJIbTYphl MPEIKOB
YeJnoBeKa, penpoaykiuu (dortorpaduu) KapTUH C  MHUGOJIOTHYSCKUMU U OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOIOK UCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKEJIET YEJIOBEKa, MOJIEb Yepera 4esloBeKa U uYeperna LIMMIAaH3€, MOJENb KHCTHU YeJOBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOpca MPEIKOB YEIOBEKA.

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

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUN YETOBEKay.

Tema 6. DJkojorusi — Hayka O B3aMMOOTHOLIEHUSIX OPraHu3MoOB W
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KAKIIel cpeaoit

3apoxkaeHue W pasBuTHe dkojoruu B Tpyaax A. I'ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
HKOJIOTHU C APYTUMH HayKaMH.

Metoasl skonoruu. [loneBbie HaOMOIEHUSA. DKCIIEPUMEHTHI B DKOJIOTUU: TMPUPOJHBIE U
naboparopHbie. MogenupoBaHue B 3KOJIOTUU. MOHUTOPUHT OKPYKAIOIIEH CPeJlbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33pPEHHE Kak
OCHOBa CBs3€H UeloBeuYecTBa € MNpupoaod. POpMUpPOBAHUE SKOJOTUYECKOW KYIbTYpbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

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

Tabmuiel 1 cxembl: «Paznensl SKoIorun», «MeToasl dKoJaoruny, «Cxema MOHHUTOPHHTA
OKPYKAIOIIEeH CpebD».

JlaGoparopHas padora «/3yyeHrne MeTo10B SKOJIOTHUYECKUX UCCIECTOBAHUIY.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonorudyeckue (akKTOpbl W 3aKOHOMEPHOCTH UX  JeicTBus. Knaccudukarus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYecKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeHCTBUS dKosornyeckux (axropos. [Ipasuno munumyma (K. [npenrens, FO.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak skojoruueckuii pakrop. JleiicTBue pa3HBIX y4acTKOB
COJIHEUYHOTO CITEKTpa Ha OPTaHW3MBI. JKOJOTUYECKHE TPYIIbl PACTEHWH M J>KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CUrHanpHas posb cBera. doTtoneprnoausm.

Temmeparypa Kak 3konorudyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[lolikuioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BraxxnocTts kak skosorudeckuid dakrop. [IpucnocobneHuss pacTeHUid K MOIIEPKaHUIO
BogHOro Oamanca. Kmaccudukanus pacteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoOneHus
JKUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsl, BHYTPHOpraHU3MeHHas. (DH3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opraHu3MoB K )KU3HU B pa3HBIX cpejiax.

buonornueckue putmel. BHemHne u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH )KU3HU.

Kuzuennsie ¢opmbl opranuzmoB. [lonstue o >xusHeHHOU (opme. XKuzHeHnHsie Gopmbl
pacTeHU: NepeBbs, KYCTapHUKHM, KyCTapHUUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
Kuznennsle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOMOHTHL. (OCcOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckue  Qaktopel. Buumbl OMOTHYECKMX  B3aUMOJICHCTBUIN:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TOMHUYECKHE,
dopuueckue, abpuueckue). 3HaueHHME OMOTHYECKHUX B3aMMOJEHCTBUH JUI CYILECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIFOUEHUS.

JleMoOHCTpaL U

Tabmuubl 1 cxembl: «JKosorndeckue (Gpakropb», «CBETOBOU CIEKTPY, «IKOJIOTHUECKUE
TPYIIIBI dKUBOTHBIX MO OTHOLIEHUIO K CBETY», « [ €INIOKPOBHBIE KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIE», «DU3NOIIOTUYECKUE aJanTall >XKUBOTHBIX», «Cpeabsl OOMTaHHS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«2KocHucTeMa IUPOKOIMCTBEHHOIO Jieca», «IDKOCHUCTeMa XBOiHOro yeca», «llemm nmutaHus»,
«XumnnyectBoy», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansmy».

Ob6opynoBanue: repOapuu pacTeHUH W KHUBOTHBIX, MPHCIIOCOOJEHHBIX K BIIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOC/IMBBIX PAaCTEHUH, CBETONIOOMBBIEC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapu M KOJUIEKLIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOpPO30yCTONYMBBIX
pacTeHMi, uyyena MNTUI W 3Beped, repdbapuM pacTeHUH, OTHOCIIIUXCA K TUrpopuTam,
Kcepouram, me3oduTaM, KOMHATHBIE PpACTEHHsS JaHHBIX TPYII, KOJUIEKIUH IKUBOTHBIX,
oOWTaIOMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMM PACTEHUN U KMBOTHBIX, 00JIadarOIINX
4yepTaMu TNPUCHOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJIJIGKIIMM PAaCTeHUH M JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJIEKUIUHU KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlabopaTropnasi padora «BrisBieHHE MPUCTIOCOOICHNN OPTaHU3MOB K BIIUSTHUIO CBETa».

JlaGopaTtopnass pabora «BblsiBIeHHE NPUCIOCOONIECHUN OPraHU3MOB K BIMSHUIO
TEMIIEPATYPBI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MECT
oOUTaHUNY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTMYEeCKHE XapaKTePUCTUKU momyisiuuu. [lomyssiius kak Ouojoruueckas cucremMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHUAOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyIsiiuii. OCHOBHBIE TTOKA3aTENH MOMYISINH:
YHUCJIEHHOCTbh, IUIOTHOCTh, BO3pAacTHAasi M I0JIOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALUSL.

OKoyloruyeckasl CTpykTypa nonyianud. OneHka 4YMCIeHHOCTH nomyisuuu. /[uHamumka
NONYJISIUUU U €€ perysanus. buotnueckuil moTeHuMan nonyassuud. MonenupoBaHue JUHAMUKU
nonynsiuuu. KpuBble pocta uucieHHOCTH momymsiuuu. Kpuble BbDKMBaHMs. Perymsamus



YUCIIEHHOCTU TMOMYJSLMHA: poiib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornyeckord HumM Jx.M. Xatuuncona. Pazmepsl skosiornyeckoil Humu. [loreHunansHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. BHIBI M HMX >KM3HEHHBIE CTpaTErvH.
OKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJIEHUS W MUIpAlUil JKUBOTHBIX. buosornyeckue uHBa3UU
YyKEpPOJHBIX BUOB.

JdemMoHcTpauMu

IToprper: Ix. M. XarunHCOH.

TabGnuubl 1 cXeMbl: «IKOJIOTUYECKHE XapaKTEPUCTHKHU NOMy s, «[IpocTtpancTBeHHas
CTPYKTypa nonyiasauun», «Bo3pacTHble mnupamMuibsl nOOMyssiquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3€MJIM pa3Iu4yHbIMH OpraHuzMamu», «Monens skonornueckord Humu J[x. W.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTCHHMA, KOJUICKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacCTeHUN K PAaCCEICHUIO».

Tema 9. DKoJ10rHA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoLeHo3e.

Okocucrema Kak oTkpbiTas cucrema (A. Jk. Tencnu). DyHKUMOHANbHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTHI, peAylLeHTbl. Tpoduyeckue ypOBHH.
Tpoduyeckue nenu u ceru. Aduornyeckue 00ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BewiecTsB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeNN 3KOcUCcTEMBl. broMacca n npoayKius. DKOJIOTHYECKUE TUPaMUIbI
quces, OMOMacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBruHble U BTOPUYHBIE CYKIIECCUM M HX
OpUYMHBL.  AHTpOIIOTE€HHbIE BO3JEeMcTBUS Ha cykueccuu. KimmakcHoe — cooOIecTBo.
buopa3noobpa3zue 1 moJHOTa KpyroBOopoTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

IIpupoaHbIE 3KOCUCTEMBL. JKocucmeMvl 03€p U peK. IKocucmemvl MOpel U OKEeaHOos.
DKocucmemvl myHOp, 1ecos, cmenetl, nyCmbvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPOIIOTEHHBIMU U TIPUPOJHBIMU YKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponu3anus ropoJckoi ¢ayHbl. buomornueckoe u  XO3SHCTBEHHOE 3HAUYEHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (HOPMHUPOBAHMS  OCHOBHBIX  B3aHMMOJACWUCTBUI  OpraHW3MOB B
sKkocucTteMax. Ponb kackadnoeo s¢ghgexkma u 6u008-30upuxamopos (Kiouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTb OpPraHU3MOB, IOMYJSALMA M DKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX U aHTPONIOTEHHBIX BO3AEHCTBUMU.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOB HA  CYOOP2AHUZMEHHOM,
OpP2AHUBSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOGHAX, OCHOBbl IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTooIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.



JdemMoHcTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJIMCTBEHHOTO JIECay,
«9KocucTeMa XBOMHOrO Jiecay, «DyHKUMOHAJIbHBIE TPYIIBl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llenn mnuraHus (macTOMIMHAA, JETPUTHAS)»,
«OKoJIOrHuecKas MUpaMuaa Yucen», « IKoJIorndyeckas nupamuia OnomMaccs», «IKOJIOrHuecKas
nupampaa sHeprum», «OOpazoBanue Oosotay, «llepBuynas cykueccus», «BoccraHoBIeHHE
Jeca Iociie moxapa», «IKOCUCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BeIIECTB U IOTOK
SHEpruu B arpoueHoser, «lIpumepst ypOoskocuctem».

OO6opynoBanue: repOapuu pacTeHUH, KOJJIEKLIUM HACEKOMBIX, 4yydesia INTHUIL[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypOo3KOCHUCTEMBIY.

JlaGopaTopHas padora «/3yyeHue pa3HOOOpa3usi MEIKUX MOYBEHHBIX WICHHUCTOHOTHUX B
pa3HBIX IKOCHCTEMAX .

IKCKypeusi «IKCKypCcHs B THIWYHBIN OHOTeorneHo3 (B ayOpaBy, Oepe3HsK, €IbHHK, Ha
CYXO/JI0JIbHBIN UM IOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypeust «IKCKYpCHsl B arpo3KocrcTeMy (Ha MOJIE UM B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmemnanerapHas 00o0j0Yka 3eMJIH, TI€ CYIIECTBYET WM CYIIECTBOBAIA
)u3Hb. Pazputne npencrarienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTH cyIecTBoBaHuUs 6uocgepbl. OcobeHHOoCcTH OHochepbl Kak I100aabHON
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OroreoXxMMHYECKHe HUKIIBI (yriieposa, a3ota). PUTMUUHOCTD siBIIeHUI B Onocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYIIM: TYHJIPa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIeca, CTENN, CaBaHHBI, IIyCTBHIHU, TPOIIMUYECKUE JIeCa,
BBICOKOTOphsi. Kinmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QyHKUUS SJKHBBIX CHCTEM, OLEHKAa HX PECYpPCHOrO IOTEHIHala U
O6rochepHbIX QYHKIHUI.

JleMoHCTpanun

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

Tabmumpl u cxemsl: «['eocdepsr 3emumy, «KpyroBopot azora B nmpuponae», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUPOIE»,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnuyeckue mosca 3emnm», «Tynapa», «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbiHS»,
«Tponmuecknii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTtBue demoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3IYIIHOM cpeabl. OxpaHa BO3ayxa. 3arps3HEHHE BOJHOW cpeanl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpOIIOTEHHOE  BO3ICHCTBME Ha pPACTUTENbHBIA M KMBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHLUIIBI OXpaHbl IpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKHE
HapKH.



OcHOBHbBIEC IPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbL. ParronanabHOe
NPUPOJIONIONB30BAHUE M COXpaHEHHE OuoJorMuecKkoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJIOTHYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3BuTHe MeTOAOB MOHUTOPUHTA Pa3BUTHsSL ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemmubie uccnedosanusi nepexooa K pecypcocbepezaiowjeli U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMaAyuu no COCMOAHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem u cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyusa mopckux u HazemMHwx 9KOCUCTNEM.

JleMoOHCTpaL U

Tabmuubt w  cxembl: «3arps3HeHue aTtMocdepbl», «3arps3HeHUe THIPOChephD»,
«3arpsisHeHre  1ouBbl», «llapHukOBbIM  3¢pdexkT», «Ocobo oxpaHseMble NPUPOTHBIE
TeppuTOpUn», «MOJENU YIPaBIIeMOr0o MUPAY.

OGopynoBanue: Qororpaduu  OXpaHIEMBIX PACTCHUH W JKUBOTHBIX KpacHOW KHUTH
Poccniickoit ®enepanun, KpacHoil KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHU
HA YPOBHE CPEJTHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiMBaeT TpPeOOBaHHMS K pe3yJibTaTaM OCBOCHUS OOYyYarOIIUMHKCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U PEIMETHEIE.

B cTpykType JMYHOCTHBIX PE3yJbTATOB OCBOEHUS NPOTrpaMMbl IO OMOJIOIMH BbIAEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOINPEIEICHUIO,
Hanuyue momueayuu K OOYyUEHUIO OWOJIOTUM, yeleHanpaeienHoe paszeumiue BHYTPEHHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMHU  CUCTEME
Ouojoruueckoro  oOpa3oOBaHMs, Haauuue NPABOCO3HAHUS ~ IKOJIOTMUECKON  KYJIbTYpBI,
CcnocobHoCcmu cmagums UEAN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JT1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
o0miecTBe TpaBWIaMH W HOPMAaMH MOBEIEHHS M CIIOCOOCTBYIOT IPOLIECCAaM CaMOIIO3HAHMS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTHS BHYTPEHHEW MO3WMLMHU JIMYHOCTH, NATPUOTU3MA U
YBa)XXEHMsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpe)KHOro  OTHOIIEHUS K  KYJbTYPHOMY  HAacCleIui0 U TPaJAULUIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHUS Yy4eOHOTo npenMeTa «buonaorus» TOMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
pacIIupeHHe KU3HEHHOTO OIbITAa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUNA OCHOBHBIX
HallpaBJIE€HUN BOCIIUTATEIbHOMN 1E€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh  TPAXKIAHCKOM MO3UIMU  O0ydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOH TBOPUYECKOH NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U IMO3HABATEIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNiATh COOCTBEHHYIO IO3MLHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHME YUYUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUSA JIIOJIEH C pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MTO3HABATENIBHBIX W HCCIENOBATEIbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOU E€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHUICKON TPAKIAHCKONW UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOM SI3BIK U KYJBTYPY, IPOILIOE M HACTOSIIIEe MHOTOHAIIMOHATBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUICHHE K NPUPOJHOMY HACIEAMI0 M NaMSATHUKAM MPHUPOJIBI,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W Pa3BUTHE
OMOJIOTUY, TOHUMAaHW 3HAYCeHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPOII, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMEBI M IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS ICHHOCTEH CEMEWHOMN KM3HU B COOTBETCTBHU C TPAJAHMIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs dCTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHNE YMOIMOHAILHOTO BO3JICHCTBHS KUBOW MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI 3A0POBbS U
IMOLMOHAJIBLHOIO 0JIAroOnoJIy4us:

MOHMMAaHUE U peain3alus 3J0pOBOro U 0e30MacHoOro o0pasa >KU3HM (30pOBOE MUTAHHE,
coOI0ZIcHHe TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTbIXA,
peryisipHas (QuU3NYEecKash aKTHBHOCTH), OEPEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DM3UYECKOMY H IICUXHYIECKOMY 3I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0T00ueE;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHYSCKON M COITMAIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUITMMPOBATh, IUIAHUPOBATH W CAMOCTOSITEIIBHO — BBIMIOJHATH  TaKyIO
JESITEIIbHOCTD;

WHTEpEC K pa3uyHbiM cepam mpodeccnoHaIbHON AesITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTnu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:



9KOJIOTHYECKH 11eIeco00pa3Hoe OTHOUICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIbITa IIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM /JIs1 OKPYKAIOILLEN CPEeIbl;

OCO3HaHHUE T1100aJIBLHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU U3YUCHUH OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIHICHUH MPOoOJeM, CBSI3aHHBIX C paIlMOHAIBHBIM IMPHPOIONONB30BaHIEM (cOoOr0AeHNE
IIPaBWJI TIOBEJECHUS B INPUPOJE, HApPABICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

aKTUBHOE HENpUsTHE NEHCTBUM, NMPUHOCSIIUX Bped OKpYKalolled MPUPOAHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKONH KYyJIbTYphI, OIMbITA
NESTEIIbBHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH AKOJOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIBTYPbI KaK CpPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U NTO3HAHUS MUDPA;

NOHMMaHKE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHHA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUS 00 OKpYXKaroIleM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH TPOoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTHUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY
MCIIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OMOJIOTMYECKUX 3HAHUU B LIEJISAX MOBBIIMIEHUS 00Ien
KYJIbTYPBI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHMOHATHHON
TPaMOTHOCTH O0ydaronuxcs, GopMUpyeMoil Mpu N3y4eHUH OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMmble 3HAHUS U1l aHaidu3a U OOBSICHEHHS SBIICHUMN
OKPYKAIOIIET0 MHUpa W MPOUCXOIAIMIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OOCHOBAHHBIE
3aKJTIOYCHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOMIMXCSA JJAHHBIX C IEThI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelleHus
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYLIECTBISTH MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMU
NOTPeOHOCTAMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3ysbTaThl OCBOCHUs ydeOHOro mpeamera «buosorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MexmnpenMeTHbIE) OOLIEeHayUHbIE TIOHATHS, OTPAXKAIOLIME LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuduKy METOA0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TpOIeCC, CHCTeMa, HAay4HbId (DaKT, MPUHIUIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeOBaHKNEe, HAOMIOEeHNE, U3MEpEHUe, IKCIEPUMEHT U JIpyTHe); YHHBEpCaJIbHbIC
yueOHble JeiicTBUs (IIO3HABaTelbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00€CIIEUUBAOLINE
¢dopmupoBaHre (YHKIHOHAIBHOM I'PaMOTHOCTH M COLMAIbHON KOMIIETEHIIMU OOy4aroIluxcs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJIbHBIC y4YeOHBIC JEHCTBHSI B IIO3HABATEILHOW U
COLMAJIBHOW MIPAKTHUKE.

B pesynbrare u3ydeHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obpa3oBaHUs Yy
oOyuaromierocsi Oyayr chopMupoBaHBI MMO3HABATEIbHBIE yYHUBEPCAIbHBIC ydeOHBIC NEHCTBHA,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE EHCTBUSA, PpETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHble IeMCTBUS, COBMECTHAS J1€ATEIIbHOCTb.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a30BbIe JJOrHYECKHE [eiiCTBHSI:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOGHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHUS (aHamu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, 0000IIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHUYECKUX
HOHATHUH (BBIJIEJIATH UX XapaKTE€pPHbIE MPU3HAKH, YCTAaHABINBATH CBS3H C APYTUMHU MOHITHUIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3YyJbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENSMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
PUPOIB;

CTPOUTH JIOTUYECKUE PpACCYKIAEHUS (MHIYKTUBHBIE, ICIAYKTUBHBIE, II0 AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIEHUHA B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TAKXKe MPOTHBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALMOHHBIX HUCTOUHUKAX;

pa3palaThIBaTh IUIaH pELICHHs TPOOJIEMbI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJBTATOB LEISIM,
OLIEHUBATh PUCKH MTOCIIEICTBUI EATEIbHOCTH;

KOOPJMHUPOBaTb W BBIIOJHATE Pa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IEHCTBHUS:



BJIAJICTh HaBbIKAMHU y4€OHO-HCCIEI0BATEIbCKON U NMPOEKTHOM AEATEIIbHOCTH, HaBBIKAMU
paspenieHus: nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs TPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCITIOJIb30BaTh PA3JIMYHBIC BHUJBI JCSATEIBHOCTH IO TOJXYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B YYEOHBIX CUTyallUsiX, B TOM YHUCIE MpU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIIICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHATUSMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpPOBATh 3ajJady, BBIJBUTATh
TUMOTe3y €€ peleHus, HAaXOAWTh AapryMEHTHI U JIOKa3aTelIbCTBA CBOUX YTBEPKICHUM,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN IOMCK IMEpPEeHOCa CPEACTB U CIOCOOOB JeMcTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMETh TIEPEHOCUTh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHYECKYI0  00IacTH
KHU3HEIEATEILHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBbIE HWJEHM, MNpeUlaraTb OpPUTMHAIBHBIE TOJXOJIbl M PELICHUs, CTaBUTh
npoOJIeMBI B 33]1a9H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTHUPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAY4YHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIIOBAPSX U CHPABOYHHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
NPEJICTaBICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMynHMpoBaTh 3ampOChl M MPUMEHATh Pa3IMyHble METOJbl IMPH IOMCKE U O0TOOope
O6uonornyeckoit MHGopMaIu, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT WCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBl, TaOIHIIbI, PUCYHKH U IPYToe);

WCIIOJIh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPEJCTBA TpH paboTe C OWOIOTHYECKOM
uHpOpManueil: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTUYeCKHe 3HAKH W CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHWS W 3allUTHl WHpOpManud, HHOOPMAIIMOHHOK
0€30MacHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menmne:

OCYILECTBIIATh KOMMYHHKAIIUK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXIaeMOH TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKa3bIBAaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIJIACOBAHHOCTH MO3ULIUH IPYTUX YUaCTHUKOB JIMAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOajbHBbIE CpEJICTBA OOLIEHMs, MOHMUMATh 3HAUYEHHE COLMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYATh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJEHCTBHS, MOHHUMATh HaMEPEHUS
JpYTux JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHUS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeIbHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHON pabOThI IpU
pemeHnu OGMoI0ruYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOJEUCTBYS IPU pELIEHUH YUeOHO! 3a/1auH;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJAWHUPOBATH
JEHCTBHSL IO €€ IOCTHIKEHUIO: COCTABJIATH ILIAH JEHCTBHM, PACIPENEATh POJIM C Y4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEIEHUWE B pPa3jIMYHBIX CHUTyalUsX,
MPOSBIISATH TBOPYECTBO M BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amms:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UI BBIABICHHMS NpoOJIeM M HUX pEUIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1[EI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO NEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B O0Opa30BATEIBHOW NEATCIHHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PeLIeHHs MpoOIeMbl ¢ YIETOM HUMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCcTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOM IpyIULIMN B pa3HBIX 00JaCTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIAM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON peduUIEKCUU KaK OCO3HAHUs COBEPLIAEMBIX JIeHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;
IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;
3) npunsiTHE CeOs M APYTHX:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OILINOKHY;
pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eJIOBEKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOEHHS coiepxkaHus ydueOHoro mnpeamera «buonorus» Ha
yray0inE€HHOM YpOBHE OpUEHTHUPOBAHBI Ha o0ecnieueHre NpouiibHOro 00ydeHus 00yJaromuxcs
Oouonorun. OHM BKIIOYAIOT: crenuduyeckue s OWONOrMM HAay4HbIE 3HAHUSA, YMEHHS U
CIocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U NIpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESATEIbBHOCTH 1O IOJYyYEHUI0 HOBBIX 3HAHUI M MX NPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIbHBIX )KM3HEHHBIX cuTyalusax. [IpeameTHeie pe3ynbTaThl MPEACTABICHBI IO FO1aM
U3Yy4YECHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe M POJIM OUOJIOTUHM B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B MO3HAHUU 3aKOHOB MPHUPOABI H
pelIeHny MpodIieM paloHaIbHOIO IPUPOIOTIOIB30BaHUS, O BKIIAJE€ POCCUNCKUX U 3apyOEKHBIX
Y4E€HBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHHE CHCTEMOI OWOJIOTMYECKUX 3HAHHM, KOTopas BKJIIOYAeT: OCHOBOIOJAraollne
OMOJOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpPraHW3M, MeTaboJu3M, TOMEOcCTas,
caMOperyJIsiliysl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerouHas Teopus 1. IlIBamma, M. Ilneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nentpax
MHOT000pa3usl M MPOUCXONKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOrO MOKOJIEHHUS, pacIICTJICHHUs, YUCTOTHI TaMeT, HE3aBUCUMOro HacieoBanus I'. Menaens,
TOMOJIOTUYECKHX PSJOB B HacleACTBeHHOW u3MeHunBoctu H. V. BaBwioBa), mpuUHIHUIIBI
(KOMILIIEMEHTApHOCTH);

BJIaJICHWE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUs, UCTIOIB3YEMBIX B OMOIOTHYECKUX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOI0/IEHUE, SKCTIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM 4HClEe OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YeJIOBEKA, CTPOCHHSI OPraHOB U CUCTEM OpPraHOB PACTEHMI, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHA BEMIECTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHst, aBTOTPO(HOr0 M reTepoTpo(hHOr0 TUMOB MUTAHHS, (POTOCHMHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, TeTepo3uca,
HCKYCCTBEHHOTO 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXAY OPraHOMJAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKLIUSIMH, MKy OpraHaMyd U CUCTEMaMH OPTraHOB Y
pacTeHUid, >KMBOTHBIX W 4YElIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U WX
(GyHKIMAME, MEXKIy A3TalaMd OOMEHa BEIECTB, ATAllaMH KIETOYHOTO LMKJIA M KU3HEHHBIX
IUKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
dbeHoTunoM u pakTopamMu CpeJibl OOUTaHNS,

YMEHHE BBISIBISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHH,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL,

YMEHHUE pemaTh OWOJIOTHYECKHE 3a/a4H, BBISBISATH NPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXIy HCCIEAYEMBbIMH OWOJIIOTHYECKUMHU TPOIECCAaMH W SBICHHUSMH, J€JaTh BBIBOIBI H
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
pabote ¢ y4eOHBIM U Ta00paTOPHEIM 000PYIOBAHHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3BI, IMPOBEPATh HUX DKCIEPUMEHTAIBHBIMU CPEJACTBAMH,
dbopMynupys 1eb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYY€HHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-MCCIIENOBATENbCKOM paboTe 1Mo OMOJOTHH, SKOJIOTHU U
MeIUIuHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTABISATH
MOJIy4YCHHBIC PE3Y/IbTAaThl HA YICHUYECKUX KOH()EPEHIUX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeOBaHUN B o0macTu
OMONOTUM W MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHhe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BbIOOp Oyayliel npodecCHoHaNbHON AESITEIbHOCTH B
obnactu OMOJNIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEILCKOTO XO35SHCTBA, MUIIIEBON
MPOMBINIJICHHOCTH, YTIyOJsTh IO3HABATEIbHBIH WHTEPEC, HAMpPaBICHHBIH HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodeccCud U TPOJOIKEHHE OMOJIOTMYECKOTr0 00pa3oBaHUs B
OpraHM3aIMsaX CpeHEro NpodhecCUOHAIBLHOTO U BhICIIEr0 00pa30BaHUsl.

[IpenmerHble pe3yabTaThl OCBOEGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUHU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWHBI MHpa, B TMO3HAHWU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJOTHYECKUX MpOOJeM YeloBeYecTBa, a TAKXKe B PEIIEHUH BOMPOCOB
palMoOHATbHOTO MPHUPOJOTONIB30BaHUS, U B (HOPMUPOBAHMHM [EHHOCTHOTO OTHOIIEHUS K
npupojie, OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJAJIeTh CHCTEMON OMONIOTUYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEACTCHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIOJAralouMX OWOIIOTUYECKUX TEPMUHOB U TOHITHHA (BHI,
sKocucTteMa, Ouochepa), Ouonormdyeckue Teopun (dBomronronHas Teopus Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomtonuu), ydeHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonacrtsa K. M. bapa), npaBuna (Munumyma FO. JIuOuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUTIOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHME BIIaJeTh OCHOBHBIMM METOJAaMH HAy4YyHOTO TIO3HAHMS, WCIONb3yEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEHHe,



HaOJr0eHNe, HKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOICHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHME BBIACIATh CYLUIECTBEHHbIE IPU3HAKU: BUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
Oouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W Ppa3pbIBAIOMIETO €CTECTBEHHOTO OTOOpa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUS, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOMYJIALUHN, IPUCIOCOOTIEHHOCTH OPraHU3MOB K cpele OOUTaHMs, YepeOBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHME YCTAHABIMBAThb B3aUMOCBSI3M MEXAY IPOLIECCAMU DSBOJIOLUH, ABMXKYIIUMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpPIraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, PUCIIOCOOJEHHOCTh BUI0B
K cpere oOuTaHWs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apI'yMEHThI, ONOJOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HbIX CHUCTEMATUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPTaHU3MOB U CpeIbl OOMTAHWsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
4eJ0BEYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUMHHO-CIIECTBEHHBIE CBSA3HU
MEXJly HCCIEAYyeMbIMH OMOJIOrMYECKMMM MpPOLIECCAaMU U SBJICHUSIMH, JEJIaTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MpaKTHUYECKue paboThl, COONIOAATh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM,

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys 1eNb UcCIeI0BaHNs, aHATM3UPOBATh NOJYUYEHHBIE PEe3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

yYMEHHUE y4yacTBOBaTh B yueOHO-HCCIeI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MEAMIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAy4YHBIX OOLIECTB, M MYOJUYHO IMpPEACTaBIAThH
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUHM O IPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJOBEYECKUX pPac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPeAOTBPALICHUs INI0OATbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIlel mpodeccuoHanbHON AeITeIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
IICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AHWCTBA, MHILEBOW MPOMBIIIJIEHHOCTH, YIIyONIsTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHM3alUsIX CpPeTHEro
npo¢eCcCHOHAIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
; Hacnencrennas ungpopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4




17 ‘ PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
No /i HaumeHoBaHue pa3jiejioB H TeM Konrponsmmie  Tpakriueckie (uudposbie)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YIBTATHI 14 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSIX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranu3Msl U cpesia 0OUTaHMs 15
8 DKOJIOTUS BUJIOB U TOIMYISAUN 0.5
9 DKoJorust cood1ecTB. DKOJIOTHYECKUE 12 05
CHCTEMBI
10 buocdepa — rimobanpHas sxocucrema
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos JIEeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tparkruueckue fI[Sy'—IEHI/Iﬂ sﬁl?z;osaTenbnme
padoThI padoThI pecypes:
1 bronorus kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOI'0 00IIeCTBa
2 JKuBbIe cHCTEMBI M UX CBOWCTBA
3 YpoBHEBast OpraHu3anus KHUBbIX CUCTEM 1
4 Wcropust OTKpBITUS U U3YUEHUSI KIIETKH. 1
Knerounas reopus
Metoabl MOJNIEKYJIIPHON U KJIETOYHOU
o6uonorun. [Ipaktuyeckas padora
5 «M3y4eHne METOI0B KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadusi, snekrpodopes, '
TuddepeHaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XHUMHUYECKUHN COCTAB KIIETKH 1
7 MuHepanbpHble BELECTBA KIETKH, UX 1
Ouonornyeckas poib
Opranuyeckue BelecTBa KJIETKH — OeJIKU.
3 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX '
peakuuii»
9 CsaoiicTBa, Kinaccuduxanys 1 GyHKuun 1

0€eJIKOB




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

10
YIJIEBOIbI

1 Opranuyeckue BenecTBa KIeTKH —

JUIA B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGopartopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBIX OPraHU3MOB)

13 Crpoenne u pynkuuu ATO. [pyrue
nykieozuaTpudocarsr (HTD)

14 CexsennpoBanue [JHK. Merozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTobl CTPYKTYPHOM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHne 3yKapuOTHUECKOH KIIETKH.

17 [TpakTuyeckas pabora «/3ydyeHue cBoiicTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yueHnue 05
JIBY)KEHUS IITOTIIA3MBbI B PACTHTEIBHBIX
KJIETKax»

[TosryaBTOHOMHBIE OpPTraHOUABI KJIETKH:

20 MUTOXOH/IPHH, TUIacTH L. JIabopaTopHast 05
pabora «/ccnenoBanne mIasMonn3a u '
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbIe OpraHou/ bl KJIETKH

22 Ctpoenue u GyHKIHMH s1Ipa




23

CpaBHHTEIbHAS XaPAKTEPUCTHKA KIICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHHsI KJICTOK Pa3InYHbIX
OpTraHU3MOBY

0.5

24

AccuMUISILIUA ¥ JUCCUMMJIALIUS — JBE
CTOpOHBI MeTaboau3Ma. THrbl oOMeHa
BemecTB. JlabopaTopnas pabora
«M3y4eHne KaTaIuTHYeCKON aKTUBHOCTH
(bepMeHTOB (Ha IpuMepe aMuiIa3bl WK
KaTaJiasbl)»

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue pepMEeHTaTUBHOTO
pacILeIUIeHHs] IEPOKCHUIa BOAOPOA B
PacCTUTEIIbHBIX U JKUBOTHBIX KJIETKAX)»

0.5

26
27

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

30

dortocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe npolieccoB pOTOCHHTE3A U
XEMOCHHTE3a»

AHaspoOHbIe OpraHu3Mbl. Bunel 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

0.5

31

AspoOHBIE OpTraHU3MBI. DTarbl
HHEPreTHYECKOro oOMeHa

32

DHeprusi MeMOpPaHHOTO TpaJueHTa
npoToHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakiiuun MaTpyu4HOTO CHHTE3a
34 Tpanckpunuus — marpuusslii cuate3 PHK
35 Tpancismus u e€ sTarnbl
36 KoaupoBanue amunokuciot. Ponb
pubocom B OmocuHTe3e Oenka
37 Opranuzaius reHoMa y mpoKapuor u
IYKapHOT
38 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycsr — BHeKsIeTOUHBIE (POPMBI )KU3HU U
39 oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «CoznaHue MOeN BUPYyCa»
40 BupycHsie 3a001eBaHNs YellOBeKa,
JKUBOTHBIX, PACTEHUHN
41 HanotexHonoruu B OMOJIOTHH U MEUITIHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsnii cunte3 JTHK
Xpomocomsl. JIaboparopHast pabora
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»»
45 JleneHne KJISTKM — MHTO3
Tumns! kiietok. KaproknHes 1 IUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05
MHTO32 B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsauus >KM3HEHHOTO IIUKIIA KJIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Txkanu pacrenuii. JlJaboparopHas pabora

49 . . 0.5
«M3yueHne TKaHel pacTeHU»
TKaHM )XMUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHue TkaHeh 0.5
KUBOTHBIX»
Opransl. Cucremsl opranoB. JlaboparopHas

o1 pabora «/3ydyeHure opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHn3MOB

54 [lutaHnue opraHu3MoB

55 [TuTaHre TO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenpHas CUCTEMa YeI0BeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YesoBeKa

58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB

59 KpoBeHocHas cuctemMa mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranusmos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTema dyenoBeka

63 PaznpaxumMocTh 1 peryisinus y
OpPTraHU3MOB

64 I'ymopanbHas perysuus 1 )HIOKPHHHAS

CHUCTCMA )KMBOTHBIX U YCJIOBCKaA




65
66

Dopmbl pa3MHOKEHUSI OPTraHU3MOB

ITonoBsoe Pa3MHOXKCHUE

67

68

69

Meiios

["ameTorenes. OOpa3oBaHKE U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpENapaTax»

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

0.5

70

3akajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

71

72

73

Poct u pazButne XKMBOTHBIX.
JlaGopaTtopHnast pabota «BrlisiBiieHne
IPU3HAKOB CXOJCTBA 3apO/IbIIIeh
MIO3BOHOYHBIX KUBOTHBIX»

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTECHUII»

I/ICTOpI/IH CTAaHOBJICHUA U PA3BUTHA
TCHCTUKHU KaK HAYKH

0.5

0.5

74

OCHOBHBIE ITOHSITUI U CUMBOJIBI T€HETUKH.
JlaGopaTtopHast pabota «Jlpo3zodrmiia kak
00BEKT TEHETUYECKUX UCCIIEeIOBAHUIN

0.5

75

3aKOHOMEPHOCTH HaCJIEA0BaHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3ydyeHue pe3yapTaToB MOHOTUOPUTHOTO
CKpeLIMBaHus y Apo30duinr"

0.5




[uTonornueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIUBAHUS

77 Amnanusupyroiee ckpenmpanue. Hemomnxnoe 1
JOMHUHHUPOBaHHE
JluruOpuiHoe cKpenuBaHue.

78 [IpakTuueckas padora «M3yuenue 1 05
pe3yJIbTaTOB TUTHOPUAHOTO CKPEIIUBAHUS '
y Ip030(HUITBI

79 [{uromornyeckrue OCHOBBI JUTHUOPHTHOTO 1
CKpEIIMBAaHUS

80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1

81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1

82 I'eneruka mona 1

83 I'eHoTHI KaK €JIOCTHAS CUCTEMA 1

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

85 N3MeHUnBOCTH ITPU3HAKOB. Buibl 1
U3MEHYUBOCTH

86 MonudukamonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psa U BapUallMOHHAs
kpuBas. JlaboparopHas padota

87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 05
MO T (DUKATTMOHHOW N3MEHUYUBOCTH. '
[TocTpoenne BapualimoOHHOTO psa U
BAapUALMOHHON KPUBOI»

88 ['eHOTHTIYECKAst U3MEHUNBOCTD. 1

KoMmOnnaTuBHasg H3MEHYUBOCTD




89

MyrtanroHHas U3MEHYUBOCTb.
[IpakTuyeckas pabora «MyTtanuu y
Tpo30¢huibl (Ha TOTOBBIX
MHKpOIpenapaTax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAl[MOHHOIO IIPOLIecca.
ONUreHeTHKa v SIUreHOMHUKa

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

0.5

92

MeToapl METUIIMHCKON T€HETUKHT

93

94

95

3HauyeHne MeIUIMHCKON N'eHETUKU B
HpeI[OTBpaIIIGHI/II/I " JICYCHHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OcCHOBHBIE TIOHATHUS CEJIEKITHH.
JlaboparopHas pabota «3ydueHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] TOMAIITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHne MeTon0B
CEJICKLIUH PACTEHUN»

0.5

0.5

96

JlocTv>KEeHMS CeJIeKIMN PACTEHUN U
#KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHUI»

97

98

99

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

BuoTexHonorus kak Hayka u OTpacib
npousBojcTBa. [IpakTuueckas padora
«M3yueHne 0O0bEKTOB OMOTEXHOIOTHUI

OcHOBHBIC HaIlpaBJICHU A CHUHTETUYECKOM

0.5




OuoJIoTUHn

100 XpOMOCOMHasI ¥ T€HHAss HH)KEHEPHS 1
101 MeaunuHcKe OMOTEXHOJIOTHU 1
PesepBHbiii ypok. [loBTOpeHume,
102 . 1
0000111eHHEe, CHCTEMATH3alA 3HAHUHI
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O 102 135

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Kontpoapueie  Ipaxkruueckue fI[Sy'—IEHI/IH :)Iﬁl?gzonaTenbnme
padoThI padoThI pecypes:
1 OpodonionHas Teopust Y. JlappuHa 1
5 JIBH>KyIHME CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHbIH 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MUKPOIBOIIOLHUS U MAKPOIBOTIOLIUS
6 [Honynauus — snemMeHTapHas €IMHHLIA 1
3BOJIIOLUA
3aK0OH TeHETHYECKOT0 paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIeHHE U3MEHYUBOCTH Y '
oco0eill 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 OS¢ ekt ocnoBaremnst. dpdexr 1
OYTBLJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M30aumuu nomymismii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBIISIOLINI 1

(hakTOp IBOFOITUHN




12

13

14

15

16

[TosoBoit oTOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
Pe3yNbTaT MUKPOIBOIIOIMH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(h030B ¥ HINOATANITAIIUHN Y
pacTEHUN U KUBOTHBIX)»

[Ipumepsl npucnocodIeHU Y OpraHu3MOoB:

MopdosIoruUecKue, GU3H0IOTHUECKHE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.
Jlaboparopuas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
11e1eco00pa3HOCThY

Bun, ero kpurepun u CTpyKTypa.
Jlaboparopnast pabota «CpaBHEHHE BU/IOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BUIa

0.5

0.5

0.5

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIHUU U STTUAECMHUOJIOTHN

19

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIUN

20

21

22

buoreorpaduueckre METOIbI U3yUCHUS
IBOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘{CCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

MonekynsapHO-TeHETUYECKHUE,
OMOXMMHYECKHE U MAaTEeMAaTUYECKUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOINH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMITOB 3BOJIOIUU
o5 Hay4Hble THIIOTE3BI TPOUCXOXKIACHUS
KU3HHU Ha 3emJie
26 JloHay4HBIE MTPEICTABICHHS O 3aPOXKICHUU
KU3HH
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
IBOJTIOIIHH
28 ['unoTessl 3apoXKACHUS KU3HA
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.
29 Jlaboparopuas pabota «3yueHue u 05
OIHMCAaHHUE UCKOIAEMbIX OCTATKOB JIPEBHUX
OpPTraHU3MOB»
30 HauanbHele Tars! opraHn4eckon
IBOJTIOIIAH
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro Mupa. [Ipaktudeckas 0.5
paborta «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
33 OCHOBHBIE 3TaITbI BOJTIOIIUHU )KHBOTHOTO
Mupa
DBOJIOIUS )KHUBOTHBIX. [IpakTHyeckas
34 pabota «/3ydeHre ocoOeHHOCTEH 0.5

CTPOCHUSA TO3BOHOYHBIX Y XUBOTHBIX»




PazButue xu3Hu Ha 3emMIie Mo 3pam 1

35
nepuoiamMm

36 MaccoBbie BBIMUpaHHS — 9KOJIOTHYECKHE
KPH3HCHI IPOIILIOTO

37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTo
MPOIILIIOTO

39 OcCHOBHBIE CHUCTEMAaTUYECKHUE TPYIIIIbI
OpraHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKe

a1 Pa3BuTHe npencrasienuii o
MIPOUCXOKACHUH YEIOBEKA
MecTto denoBeka B cuctemMe
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOIIOTEHE3a

44 CooTHouleHnEe ONOIOTUYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIMM AHTPOIIOTE€HE3A

46 [TaeoreHeTrKa M MaJIeOreHOMHUKA

47 DBOJIOLIUS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue packl. [IpakTndeckas

48 pabota «/3yueHune 3K0I0rHyecKux 0.5

aanTannii YeJIoBeKay




MG)K,Z[I/ICLII/IHJII/IHapHBIe METOABI

49 1
AHTPOIIOJIOTUHN

50 3apoxaeHUE U pa3BUTHE DKOJIOTHH 1
Metonst skonorun. JlabopaTtopHas pabora

o1 «M3ydyeHre METO0B IKOJIOTHYECKUX 1 0.5
HUCCIIEIOBAHUI )

59 3HaueHne YKOIOrNYESCKUX 3HAHUN I 1
YeJI0BeKa

53 Dkosorudeckue HpakTopsl 1
Abuotnueckue akropsl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
Abuotnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUI (akTop.

55 Jlaboparopnast pabota «BrlisiBieHne 1 0.5
MIPUCTIOCOOTIEHUH OPTaHU3MOB K BITUSTHHIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 skoJornueckuit pakrop. JlabopaTopHas 1 05
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpbl 0OuTaHUs OPraHU3MOB 1

58 buonoruueckne puTMsl 1

59 XKuznennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1

61 3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI 1

JUTS CYIIIECTBOBAHUSI OPTAaHU3MOB B CpEJIe




oOuTanus

DKOJIOTHYECKHE XapaKTCPUCTUKHU

62 1
OIS H
OCHOBHBIE TIOKA3aTEJIN MOIMYJISAIIH:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3pAcTHAs U 1
MIOJIOBAsI CTPYKTYpa
OCHOBHbBIE TIOKA3aTEJIN TMOIMYJISIIH:

64 POX/IaeMOCTh, IPHPOCT, TEMI POCTa, 1
CMEPTHOCTh, MUTPALIUU

65 DKOJIOTUYECKast CTPYKTYpPa MOMYJISIHH

66 JlnHaMuKa MONYJSIIAN U €€ perysnus

67 KpuBsie pocta 4MCIEHHOCTH MTOMYJISIIIHH. 1
KpuBblie BEDKHBaHUS
DKoJIornYecKas HUIIA BUJIA.

68 JlaGopatopHnas pabora «IIpucnocobnenus 1 0.5
CeMsIH PACTEeHUH K PACCEIICHUIO»

69 Bun xak cucrema nmomysnsiui 1

20 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUI 1
’KHBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3 1

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBopot BelecTB ¥ MOTOK SHEPTUU B 1
HKOCUCTEME

74 OcHOBHBIE TTOKa3aTeNIN IKOCHCTEMBI 1

75 DKOJIOTHYECKUE MTUPAMU/IbI 1

76 N3meHeHus coo0IIecTB — CYKIIECCHH 1

77 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 1




03€p U peK. DKOCUCTEMbI MOPEH U OKEAHOB

HpI/IpOI[HLIe 9KOCHUCTEMBI. IKOCUCTEMBI

8 TYHJIP, JIECOB, CTENEH, ITyCThIHb

79 AHTpPONOT€HHBIE YIKOCHUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas padora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJISILIUOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmierutanerapHas 060109Ka
3emin

84 Yuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BenecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6GHocheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue uenoBeka Ha 6nochepy

01 AHTPOIIOT€HHOE BO3JIEHCTBUE HA

PacTUTENBHBIN U )KUBOTHBIN MU




92 Oxpana npupoab 1

93 OcCHOBHBIE IPUHIUIIBI YCTOHYHBOTO 1
Pa3BHUTHUS YEIOBEYECTBA U IIPHPOIBI
ParmonansHoe mpupoa0noIb30BaHUE U

94 COXpaHEHHE OMOIOTHIECKOTO 1
pa3HooOpa3us 3emin

95 O6o06mienue o Teme «MUKPOIBOIIOLHS U 1
e€ pe3yIbTaThD»

96 Q§o6meHHe 1o TeMe «MaKkpOolIBOITIONHUS U 1
e€ pe3yJbTaThl»

97 O6o06menne no Teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU Ha 3eMIie»

98 O6o6menne no Teme «IIpoucxoxaenue 1
YeJIOBEKa — aHTPOTIOT€HE3)

99 O06o01uieHne o Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB

100 O60061meHne o TeMe «Opraiu3msl U cpea 1
OOUTaHUS

101 O606meH1/ie 1o TeMe «IKOJIOTHS BUJIOB U 1
TIOTTYJISIITHIT»

102 O6o006menue no Teme «bruocdepa — 1
rino0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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