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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Denepannn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeIMeTHOI obnactu «EcrecTBeHHO-HAy4YHBIE MPEIMEThHI.
Cormacao mnonoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriy0aEHHOM YpOBHE, SBISIOTCS criocoboM muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUS M NMPHU3BAaHBl O0ECIIEYUTH MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUM,
CpeIHUM OOILIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To xe Bpems
KOKIBIA U3 ATHX YUEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTelbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3ajad, CBSA3AHHBIX ¢ MPOodOpHEHTAIUeH
00ydJarmuXxcsi U CTUMYJIUPOBAHWEM HHTEpeca K KOHKPETHOW OO0JIaCTM HAy4YyHOTO 3HAHWUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bromorusy Ha yriry0i1EHHOM ypOBHE, ONpeesseT 00s3aTeNbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOro IpoIecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
MPEEMCTBEHHOCTH C HW3y4YeHHEeM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs,
Omaromaps 4yeMy [pPOCMATpPHBAETCS  HAMpPaBICHHOCTh HA  TOCJIENyIolee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPUCHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTABICHUNA O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIHTaHHE OEpPEKHOrO OTHOIIEHUS K OKpYXarolled mpupoaHoil cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesynbraraM oOy4YeHHS W B (OPMHPOBAHWHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIBHOMN
JESTENIbHOCTH OOYYaIOIIMXCsl MO0 OCBOCHHUIO COJEp)KaHUS OHOJIIOTHYECKOTO 00pa3oBaHUS Ha
YpOBHE CpeZHero oo1ero oopazoBaHusl.

VYueOnblit peamer «buonorus» Ha ypoBHE cpeaHero o0miero oOpa3oBaHUS 3aBepIIacT
Omonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH Ha pacIIMpeHUe W YriTyOieHne 3HaHUH
o0ydJarmuxcsi O JKUBOM TPHPOJAE, OCHOBAX MOJIGKYJISIPHOH U KIETOYHOW OuoNoTuu,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

N3zyuenne yuebHoro npeamera «buomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYAIOIIMUXCS K IMOCIEAYIOIIEeMYy MOMy4eHHI0 OHMOIOTHYECKOr0 OO0pa3oBaHHS B
By3axX M OpPraHM3alisaX CPeAHEro MpodecCHOHATBHOr0 00pazoBaHus. OCHOBY €ro COJEpIKAHUS
COCTaBJISIET CHUCTEMa OHWOJIOTWYCCKUX 3HAHWH, MOJNYYCHHBIX MPH HM3YUYCHHH OOyJarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3JesioB OHOJIOTMM HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kimaccax 3Tv 3HaHUS TONYYalOT pa3BuTHE. Tak, pacIIMpeHbl U yriyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HH, [OMOJHHUTEIHHO BKJIIOYEHbI OHOJOTMYECKHE CBEIEHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa npodeccun. BozMokHa Takke MHTErparus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHHSIMHU, IMOTYICHHBIMU 00yYaIOMIUMUCS TIPU U3yYCHUU (PU3UKU, XUMHH,
reorpauu u MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M 3BOJIOLUOHHBIN MOAXOABI K U3ydeHUto Ouosornu. CoriaacHO UM, HM3Yy4yaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHS OpPraHU3alNH,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYecKOro pazHooOpaszus
wianetsl. Tak, B 10 kiacce H3ydaroTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHU M CHHTETHYCCKON
OMOJIOTHH, aKTyaTu3UpPYIOTCS 3HAHUS OOyYarolmuMxcs 1Mo OOTaHWKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHU U
ydeHue o buocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLUMIIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
Hay4HBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH, MPHUKIAIHBIX aCIEeKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOAAep)KaHUS WHTEpeca OOyJaroImuXxcs K OMOIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OHOJIOTUHN TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHUS W Pa3BUTHUS TOM WU MHOU
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pPEIICHUE BaXKHEUIIINX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

[lenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOia€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra ¥ NpuoOpeTeHne YMEHUIN UCIIONIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOT0 3aBeIeHHs I POAOIKEHHS OMOIOTHYECKOro 00pa3oBaHMUs.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIIEAYOMUX 3aayu:

OCBOCHME  OOYYAIOIIMMUCS  CHUCTEMBbI  OMOJIOTMUECKMX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOIYJALHUs, BUI,
ouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCi C  METOJAaMHM  TO3HAHUA  JKUBOM  MPHUPOIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
AMOPHOJIOTUN U OMOJIOTUH PA3BUTHS, TCHETUKU M CEJICKITUU, OMOTEXHOJOTUH M CHHTETHUECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHHE OOYyYalOIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HaXOAWTb, aHAJIU3UPOBATh U
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TIOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHABIMBAaTh CBSI3b MEXKAY pPa3BUTHEM OWOJOTMM W  COIMAIBHO-
SKOHOMHMYECKUMH M SKOJIOTMUYECKUMU MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATENIHHOCTH 10 OTHOIIEHHWIO K OKpPYXalolleld MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIIOJATh MEpHI
npodHIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEJCHHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX CUTYalUSX HPUPOTHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITUS B 001acTu
OuoJjoruu;

pa3BUTHE y O0YYAIONIMXCS MHTEUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCJIEIOBAaHUSMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl LIEHHOCTHOI'O OTHOUIEHUS K KMBOW MPUPOJE B LIEJIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl IOBEACHUS B TPUPOJC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuodpereHre 00y4arIMMUCA KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPHUPOOIOIb30BAHUH
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOACHHUS MeEp
npoQMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYaIUAX MPUPOJHOTO U TEXHOTCHHOT'O XapaKkTepa) Ha OCHOBE MCIOJIb30BAaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JUIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHUCS WHIUBUIYaIbHOU
00pa30oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOLIEH moOcienyromeMy IpodhecCuOHATbHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHJWBUIYaTbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHWE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANPaBICHHOCTH Ha MPOIOIDKEHHE
OHMOJIOTHYECKOr0 00pa30oBaHUs B OPTaHMU3ALMUAX CPEIHETO MPO(PECCHOHATBHOTO H BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU O0yYeHMH OHOJIOTMM Ha YriyOJIEHHOM YpPOBHE SIBIISIETCS
MpOBECHUE J1aO0OpaTOPHBIX U TMpakTHUeckux pabor. Takke yuyacThe oOydalOmMXcs B
BHITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKUX — paboOT, TeMaThKa KOTOPBIX
OTIpeNieNIIeTCsl YUYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepHalbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue NpPOrpaMMbl, BBIIECJIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3y4yaemble UMH MpoOiembl. DyHaamMeHTadbHBbIE, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannpie ¢ Ouonorueil. 3HaueHue OWUOJOTMM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
TIPUPOIBI.

JleMoOHCTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I'.
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €MHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKpPBITOCTb, = CAMOOpPraHMU3alus, CaMOBOCIPOU3BEIEHUE, Pa3qPAKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alld JKUBBIX CHCTEM: MOJEKYJSAPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BHIOBOH, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ounocthepnsiid. Ilporeccsl, mpoucxoasmme B KHUBBIX crucTeMax. OCHOBHbIE MPU3HAKH >KUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, U3ydaromiye >KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHu3alllu.

N3yuenune xuBbIX cucteM. Mertoapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
SKCIIEPUMEHT, CHUCTeMaTu3alusi, MeraaHanu3. [loHsaTHe O 3aBUCMMOM M  HE3aBHCHUMOMU
nepemeHHoil. [lmanupoBanue »skcnepumenrta. [loctaHoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpHUMHbBI MCKa)KE€HUS PE3yJIbTaTOB IKCIIEPHUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE MpPU3HAKK JKU3HU», «bHOIOrMYecKre CcHucTeMbDy,
«CBolicTBa KUBOU MaTepun», « Y POBHU OPTraHU3ALMH KUBOM MPUPOAbD, « CTpOEHHE )KUBOTHOM
KJIeTkn», «TkaHM  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIOBEYECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToabl U3YUESHUS KUBOU MPUPOIBD).

O6opynoBanue: 1abopatopHOEe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHH, M3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcrnonp30BaHHe Pa3TUYHBIX METOJOB MPU M3YUEHHH >KUBBIX
CUCTEM.

Tema 3. buosorust KieTku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISpPHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONIMs, Xpomarorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIPENapaThl PaCTUTEIbHBIX, *KMBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOJIEMEHTHI. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHMHM KIETKH, TEIUIOPEryJIALUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mouiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enxoB. buonorunueckue GpyHkiun 0enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibsl U monucaxapujpl. OOmui
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIMU
YIJIEBOJIOB.

Jlununel.  TuppoduneHO-ruapodoOHBIE  cBoiicTBa.  Knaccudukanus — nunujaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenune HykienHOBBIX KuCIOT. HykieoTuusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupais.
Mecronaxoxnaenue u 6nonorndyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomornueckue
¢bynkumn  AT®. BoccraHoBiIeHHBIE TMEPEHOCYMKH, UX (QYHKIUH B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHBOW  IPUPOACY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHrue MOJIEKyJIbl ATD.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopnasi pa6oTa «O0HapykeHHE OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHII».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MNpOKApUOTHYECKOW KJeTkW. KietouHas cTeHka OakTepuii W apxei.
OcoOenHocTH cTpoeHUs reTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mma3manemma). CTpykTypa IUTa3MaTuueckoil MeMOpanbl. TpaHCIOPT BeIIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOUTO3, (paronnuTo3. Dx30uuTo3. Kierounas cTeHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utomnazma. [{uto3ons. Llutockener. JIBmkeHue uuromiasMmbl. OpraHoMIbl KIETKH.
OnHOMeMOpaHHBIE OPTaHOWABI KIeTKH: >HomIasmMarndeckas cetb (JI1C), anmapar ['onbmkw,
JM30COMBI, WX CTpOeHHE W (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TIpaHYJISpPHOTO peTuKkyiyma. Mexanusm nanpasnenus 6enkoe ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHyssipHBIi)
sHOIUIa3MaTHUecKuil peTukyiayM. CekperopHas QyHkuus annapara [onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHUHU, TMJIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCUHTE3UPYIONINX JYKApUOT. XJIIOPOIJIACTBI, XPOMOIUIACTBI, JIEWKOIUIACTHI  BBICIIHUX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIMHM HEMEMOpPAaHHBIX OpPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpoghunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHBIX KAEmOK.
Muxkpotpy6ouku. Kietounsiii nentp. CTpoeHue U ABM)KEHHE SJKTYTHKOB U PECHHUYEK.
MuxkpotpyOouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka sipa, XPOMATHUH, KapUOILIA3Ma, SAPBIINIKU, UX CTPOCHUE U (DYHKIUU.
Snepublii GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BriatoueHus.  CpaBHUTENbHAs  XApaKTEPUCTUKA  KIETOK  JYKApUOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHE KHBOTHOMN
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOW MHMKPOCKON, MHKpPOIpenapaThl PacTUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopatopHnasi padora «VccienoBanue Ija3Moiin3a W ACIJIa3MOJIM3a B PAaCTUTEIbHBIX
KJIIETKax».

IIpakTyeckas padora «3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBpPallleHUe IJHEPTUM B KJIeTKe

AcCUMUIISIIINS U TUCCUMUISIIIUS — JIBE CTOPOHBI MeTabonn3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — IIpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespamieHue AT® B 0OMEHHBIX IpolEcCax.
@DepMeHTaTUBHBIM XapakTep peaklMid KIeTOYHOro Merabonu3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiictBa W mexaHusM aeiictBus. Kodepmentsl. OTnuuus (EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oxcueenHvlll  pomocunmes y oaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbL
peakyuonno2o yeumpa. Ponb xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHue (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Oposkenus. [IpoaykTel OpokeHUs U MX MCIOJIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTeNn
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKUCIEHHE, WIM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPHUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiImpoBaHUE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMymiectBa a’poOHOro myTH oOOMEHa BEIIECTB Tepel] aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3Y.

O6opyoBaHHe: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «V3yuyeHue KaTaJTUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanaas3bl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHnas padora «CpaBHeHHUE POLIECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnmeacTBeHHONM uWHpopManuu. ['eHeTHYecKuil KoJX, €ero CBOWCTBA.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OnocunTese Oenka. YcinoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHoOMa y MPOKapUoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2enos. Perymsius 0OMeHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0osieBaHus uenoBeKa, KUBOTHbIX, pacrtenui. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyute. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanuu

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

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /KuzHeHHBIH HUKJ KJICTKH

Knerounslii numkin, ero mepuonasl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEpPAa3BbI.

Marpuunelii  cunre3 JHK —  perumkamms.  Ilpunnunel  perummkannn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIbHOCTh. MeXaHu3M
permmukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUII. JIMIJIOWIHBIM M TarjIOUIHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHTO3a U NPOUCXOJAIIME B HUX Ipouecchl. Turmbl
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsmus MuToTHueckoro unukia kietkd. I[Iporpammupyemas kierouHas rudenp —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmuipl u cxembl: «KU3HEHHBIM LUK KIETKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pennukanus JJHK».

OOGopyaoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelka
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M  Y€JOBEKAa. THUMBI JKUBOTHBIX TKaHEW: SIUTEIUAIbHAs,
COCIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUSA, (PYHKIHMA U pPaCHONIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIUU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBw>xeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIETOYHBIX OPTraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBU)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPONMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX paboTa.

[Iutanue opranuszmoB. [lormomienre BOIBI, YIICKUCIOTO ra3a U MUHEPAIbHBIX BEIICCTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Heixanue opranu3MoB. [[pixanue pacrenuid. J{prxanne sxuBoTHBIX. [{nddy3us razos uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixanue. JlpIxaTenbHas MOBEpPXHOCTh. JKabepHoe U JErodHOe
JIbIXaHue. JlpIxaHve TO03BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHasi cHCTeMa dYeloBeKa. MeXaHu3M
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxateabHbie 00bEMBI.

TpaHcnopT BelIeCTB Y OpPraHUu3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB Y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepauia u e€ perysims.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbel BblaeneHus. OuibTpauus, cekpenuss U obpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBs3b MOJOCTU Teja ¢ KPOBEHOCHO
U BBIICTUTEIBHOM cUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHHe MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [TOKpOBBI 1 UX TPOU3BOAHBIC. 3aIlIUTa OPTaHU3MA
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KJeTOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
Oopranu3MoB. PoJib BpoXIEHHOTO UNMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBuast cucrema u peduiekTopHas peryisnus y >KUBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi M SHIAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesioBeka. JKenesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuel U cxembl: «OTHOKIETOYHBIE BOAOPOCHH», «MHOTOKJIETOYHBIE BOJOPOCIN,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpienurensHas cuctema», «DHIOKpPUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunononoctHeie», «Cxema MUTaHUS pacTeHHiD», «KpOBEHOCHBIE CHCTEMbI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHue J0KIE€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cucrema ntuny, «HepBHas cuctema MIIEKOMUTAIOMINUXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuul paCTeHUI Pa3HBIX OT/ENIOB, BIIAYKHBIE MTpenapaTshl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUIEKITUH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyioBaHuEe s JEMOHCTpPAIMM IMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTCHUH,
pacuierieHus Kpaxmana M OelkoB moj aeiictBueM (epMeHTOB, 00OpynOBaHHME JUIS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHne opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. Pa3MHoOeHMe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

ITonoBoe pasmuHoxkeHnue. [lonoBele kineTkH, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe pasutrhe. l'ameroreHe3 y JKMBOTHbIX. [lonoBble — Ikemnes3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHsS — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaguu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITYIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodrenue. bracmyna, munv
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TacCTPyJIALIN).
3akjaZKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3aumHOe BiMsHUME YacTel
pa3BHBaroIIerocss 3apojplia (3MOpUOHanIbHAs WHAYKIMS). 3akjiajka IUlaHa CTPOEHHUS
JKUBOTHOTO KakK pe3ylbTaT HepapXWYeCKHX B3aMMOJEWCTBUI TreHOB. BnusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButrue xuBoTHbIX. [locTamOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >XKMBOTHBIX. akTOpbl PETyJSIUM POCTa KUBOTHBIX U yenoBeka. Craauu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Iporecce Meio3a. ['ameroreHes y pacTeHH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJsliud OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOE pazMHOKeHUE», « THUIBI OECTONIOro Pa3sMHOXKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXXEHHUE HBIUVIEHb», «Pa3MHOXXEHHUE THIAPBI»,
«Melioz», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKIETKH W CIIEPMAaTO30UIay,
«OcHOBHBIE cTaguu OHTOreHesza», «lIpsmoe u Hempsimoe pa3BuTHE», «Pa3BUTHE MaNCKOIo
Kyka», «Pazsurne capanum», «Pa3Butue narymkmn», «/{BOMHOE OIUIOJOTBOPEHHE Y IBETKOBBIX
pacteHui», «CTpOeHHE CEeMSIH OJHOIOJbHBIX M JABYNOJBHBIX pacTEeHUN», «KU3HEHHBIN IUKI
MOpPCKOM  KamycTeD», <«JKu3HEHHbIM 1LUKI MXxa», <«OKU3HEHHBI LMK DANOpPOTHUKAY,
«KW3HEHHEBIN UK COCHED).



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mojienb «L{uKI pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TCHETHKH Kak Hayku. PabGoter I'. Menpgens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenxko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAOTIOTHYECKHM, IUTOJOTUYECKHI, MOIEKYISIPHO-T€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00bEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuienjeHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAENEHUS IMosla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE IEHCTBHE TIE€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aMMOJACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOHnOM». ['eHeTHuecKkre acreKThl KOHTPOJIS U M3MEHEHUs HacJleICTBEHHON nHpopMaluu B
MOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JleMoOHCTpanun

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



Tabmuupl u cxemsl: «IlepBwiii 1 BTOpoii 3akoHBl MeHnens», « Tpetuii 3akon Menaens»,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «CliemiieHHOE HAaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJien3m», « BzauMoaencTBue reHoBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAMU CLEIUIEHHOTO HACJIEeA0BaHUs MIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue TeHoTHIIa M Ccpeabl nmpu (opMupoBaHuH (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHYUBOCTb. Ponb cpenbl B GopMUpOBaHHHM MOJIU(DUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll ps M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallHOHHAS.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimonHas W3MEHYMBOCTb. BHAbl MyTaluid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IMUTOIUIA3MATHYECKUE MYTalluu.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

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

Tabmumpl u cxembl: «Buabl u3mMeHUHBOCTHY, «Moau@uUKanMOHHAS HW3MEHUYHUBOCTHY,
«KomOvHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l eHernuyeckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OOGopynoBaHue: >KHBbIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUM, PHUCYHKHU
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtaruu y 1po30Qriibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapojHasi NMporpaMMa HCCIIEIOBaHMUS T'€HOMa YellOBEKa.
MeTobl U3Y4YeHHSI TCHETUKH YETIOBEKAa: TeHEANIOTHUECKU, ONM3HEIIOBBIN, [UTOTCHETHIYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TCHOTHIIA: TIOJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Kcie ¢ nomomusro I11P-
ananu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HN YETIOBEKA.
bone3nun ¢ HacimeaCTBEHHOM MNPEapaclooKEHHOCThI0. 3HAYEHHE MEIUIMHCKOW T€HETUKHU B
NPEJOTBPALICHUN U JICUCHUM TE€HETUYEeCKMX 3a00JeBaHUN dYenoBeKka. MeauKOo-TeHEeTHYeCKoe
KOHCyJIbTUpOBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Irpy3a». DTUYECKUE aCIIEKThI
UCCIICIOBAaHMI B O0JIACTH PEaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YeNOBEKa K (PU3HMUECKOMY U
XUMHYECKOMY 3arpsi3HEHHUIO OKpy’Karoled cpenbl. ['eHeTmdeckas IpenpacrnoiokeHHOCTh
YEJIOBEKA K MAaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotun denoBeka», «MeTOIbl M3yUeHUS TCHETUKH YETIOBEKay,
«I'enernyeckue 3a00JI€BaHUS YEIOBEKaY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHON.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BaBuiosa o LleHTpax nporcxoxaeHuss 1 MHOrooOpas3ust KyJabTYpHbBIX pacTeHuil. Ponb cenexuun
B CO3JaHMM COPTOB pPAacTeHHH U NOpoxa KUBOTHbIX. CopT, mopoga, IUTaMM. 3aKOH
TOMOJIOTHYECKUX PSAJOB B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero sHaduenue s
CEJIEKIIMOHHOM paboTHI.

Mertonbl cenekumoHHoM paboTsl. MckyccTBEHHBIN 0TOOP: MAacCOBBIM M MHIMBUIYAJIbHBIMN.
Oranbl KOMOMHAIMOHHOHN cenekuuu. McnbplTaHue mpou3BoauTesed mo noromctBy. Ot6op mo
TEHOTUITY C MIOMOILBIO OLIEHKU ()EHOTUIIa TIOTOMCTBA U OTOOP IO FEHOTHUITY C IIOMOIIBIO aHAIU3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIHUOHHOW paboThl. PamuanuoHHbI U
XUMHUYECKHHM MyTareHe3 KaK HCTOYHHUK MyTalUd Yy KyJbTYpHBIX (OPM OpPraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeEToAoB pekoMOuHaHTHbIX JIHK s
MIOJIYYEHUSI UCXOTHOTO MaTepHaa JUlsl CEJIEKIINH.

[Tonyyenne mnonumuionoB. BHyTpuBHmoBass rubpuamzauusa. bauszkopoacTBeHHOE
CKpelBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Uik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JIOCTMKEHMSI CENEKLUUU pacTeHUd u
KUBOTHBIX. «3€1EHAS PeGOIOYUL.

CoxpaHeHHe M H3Y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUN M MX JIUKHUX
poauyeil s co3aHusl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMBEHHBIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YENAX VIYYULEHUS CYUWeCMBYIOWUX U CO30aHUsA HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanun

[Toprpersr: H. U. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKAEHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUI,
«3aKOH TOMOJIOTHYECKHMX PSJIOB B HACJIEJACTBEHHONM HM3MEHYMBOCTH», «METOIbl CENEKIMN»,
«Otnanéunas rubpuauzanus», «MyTtareHes».

JlabopaTopnasi pabdora «/3ydeHue cOpTOB KyJbTYypHBIX PACTEHMM M NOPOJ TOMAIIHUX
KUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

IKekypensi «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CEJIEKIIMU PACTeHHI M >KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOUYHBIE M TKAHEBBIC KYJBTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CoziaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPAaBICHHOIO  W3MEHEHUs U
KOHCTPYUPOBaHUS T'€HOMOB C LIEJIbIO ITOJIy4EHHs] OPIraHU3MOB U MX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KyJabTypbl KJIETOK M TKaHEH pPAaCTEHUM U JKUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SANWIEKIETOK M KIOHUPOBAaHUE >XKUBOTHBIX. METOA TpaHCIUIAHTALMU sAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'€HHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYHPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEMbl TEHHOU
UHXXECHEPUHU.

Menununackue ouorexnonorun. [Tocrrenomuas mudposas meaununa. [TIP-1uarnocTuka.
MeTab010MHBIHM aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 IPOTeOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A8 pa3pabOTKM  (QyHAaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEeXHOJOTHUH TpEXMEPHOro OHONPHUHTUHTA U
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
coJiep KalllX BUPYCOB, BBI3BIBAIOIINX 0COOO OIMacHbIe 3a00J1€BaHMsI YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEpUI».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOT M.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «brorexHonorus — BaxkHeil1as Npou3BOAUTENbHASI CHJIa COBPEMEHHOCTHU (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xaenne u pa3sBUTHE IBOJIONMOHHBIX NPeEICTaBJICHUH B 0HOJI0THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4Had nesTenbHocTh Y. JlapBuHa.



JBuxkyue cunel 9Bodonuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pPasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHuna xKuBBIX
cymectB (mo Jlamapky)», «Mexanusm (opMHUpOBaHUS MPHUCIIOCOOICHUN Yy pacTeHUd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®opMbl 060prObI 3a cymiecTBoBaHue», «llopoabr romy6eit», «Muoroobpasue
KYJBTYpHBIX (hopM KamycTbD», «I1opoabl TOMaNTHUX KUBOTHBIX», «CxeMa 00pa3oBaHHsS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JIBHXKYLIUMX CHUJI 3BOJIOLUN», «OCHOBHbBIE
MOJIO’KEHUS CHHTETHUECKOM TE€OPUU IBOIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsiuss kak 3JeMeHTapHas eAuHULa 3BOOLMU. COBpEMEHHBIE METOJbl OLIEHKH
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3meHnenue reHo(oH1a NOMyJIsIUM KaK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHUE. 3aKOH reHeThdeckoro pasHoBecust Jx. Xapmau, B.
Baitn6epra.

OnemeHTapHble (DAKTOPHI (IBMDKYIIME CHIIBI) JBOJIONMH. MyYTalMOHHBIA TpoIecc.
Kom0OunaruBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuaiiHble HEHalpaBl€HHblE W3MEHEHUS
qacToT ajuiesed B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHudicenue ceHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyiayusax. Murpanuu. M3omsmus  momymsiui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOUIMH, paspbiBatomuil (qu3pyntuBHblif). IloioBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[TprcniocoONeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsl npucnocodaeHuit
y OpraHu3MoB: Mopdosorndyeckue, QGU3HOIOTHYECKHE, OHOXMMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajionaTpuueckoe  (reorpauyeckoe), CHUMIATpUYECKoe (IKOJIOTMYECKOe), «MIHOBEHHOE
(monmummonau3anys, THOpuaN3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUS
61opazHooOpazus. MUKPOIBOIIONUS U KOIBOJIOLUS IMapasUTOB M HMX X035eB. MeXaHU3MbI
bopMHUPOBaHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpanun

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

Tabmuubl 1 cxembl: «MyTalMOHHAsS U3MEHUYUBOCTBY, «[lomynsiuonHas CTpyKTypa BUaay,
«Cxema mposiBeHHs 3akoHa Xapau—BaiiHOepra», «/IBmKyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI JaypcKoi», «IlomyssimuoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB U XKepTB», «Cxema IelcTBHS ecTecTBeHHOro otbOopay, «®Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIycTpuanbHbIil MEJIaHU3MY, «Kusble HCKOIIacMBbIE»,
«IIoKpOBUTEIIBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIXY,
«Duznonoruueckue agantanum», «IIpucrmocoOIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoge», «CrnocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJOB cHHUL, «llomumiaonasl pactenmit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHHA, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUI] U 3BEepel C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUL U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHHi GJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JladopaTopHasi padoTra «BrisiBJIeHHE N3MEHUUBOCTH y 0COOEH OJTHOTO BUJIA».

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIBbHAS
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtobl u3yueHus: MakposBorolMy. [laneonTonornueckne METO bl N3YUYEHUS 3BOIIOLUH.
ITepexonnbie (GOpMBbI U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl uszyudeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue odnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOpHOTIOTHYECKUE U CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyUCHHS ABOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBJICHMS DBOJIOLMOHHBIX HOBILECTB.
I'oMostornyHble ¥ aHAJIOTMYHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIIIpHO-
reHeTUYeCKue, OWOXMMHUYECKHEe M  MaTeMaTUYeCKHEe METOAbl HM3YYEHMs]  SBOJIIOIMH.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bomtoninu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB BOJIIOLINH.

JleMoOHCTpanun

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

Tabnuupl u cxembl: «PUIOreHETUYECKUM Psifl JTOIAAN», «APXEONTEPUKC», «3Bepo3yObie
amepb», «Creronedansy, «Punnodpursy, «CemeHHbIE TANOPOTHUKWY, «buoreorpaduueckue
30HBI 3emnn», «Jlperid koHTHHEHTOB», «PemukThl», «HavambHble cTaguy SMOPHOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPIaHBDY,
«PyauMeHTB», «ATaBU3MBI), «XpOMOCOMHBIE HAOOpBHI YelOBEKa M MIMMIIaH3e», «[maBHBIE
HaIpPaBJIEHUS IBOJOLUNY, «O01IHe 3aKOHOMEPHOCTH IBOJTIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE )KU3HU Ha 3emJie

HayuHnble rumoTespl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuoreHe3 M NaHCIEPMUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealuMoHM3M). ['mnore3a MOCTOSIHHOTO
camo3apo>KJIeHus KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TponcxoxkaeHue )Ku3HU U acTPOOUOJIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XUMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumorteza mnepBuuHOro OympoHa Jk. XousmelHa, reHeTHYecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u wmeroabl €€ wu3ydeHusa. VckomaeMmble OpraHMYECKUE OCTATKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTEeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUS MEPBBIX KIETOK.
Opomonuss Metabonu3Ma. Bo3HukHOBeHHE mepBbIX dKocucTeM. CoBpeMEHHbIE MHKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PaCTEHUI.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHWE HMH CYIIH.
Cemennble pactenust. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJIOIUKN XUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIEC. DBOIOIUS TTO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuil M penTHIni.
[Ipoucxoxaenne miekonuTarommx W OTUI. [lpuHiun kmoueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U IEPUOAAM: apXel, TPOTEpO30H, NaIe030i1, ME3030H,
KaiiHOo30#M. OOmias XapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBieHue u
paciBeT XapaKTEepHBbIX OPraHU3MOB. YTieoOpa3oBaHME: €ro yCJIOBHUS U BIMSHUE Ha Ta30BbIH
cocTtaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
COXpaHeHHUs OMopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

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

Tabmume! u cxembl: «Cxema ombita @. Penuy, «Cxema onsita JI. [TacTepa mo u3yueHuio
caMo03apoKJIeHHs )kHu3Hm», «Cxema ombita C. Mwmmepa, I'. FOpw», «3Jtanbel HeopraHnyeckon
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema o00pa3oBaHUsI DYKapHOT MyTEM cuUMOHOreHe3a», «CucreMa J>KUBOM HPUPOIB,
«Ctpoenue Bupyca», «Apomopdossl pacteHuit», «PuHmopuTH», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIrOKIETOUHBIE BOJOpociHn», «Mxm», «llanmoporHukmu», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTUS JKUBOTHOIO MHpay,
«ApoMop¢ho3bl  KHUBOTHBIX», «IIpocteiimme», «KumeuHononoctHsiey, «llmockue dvepBu»,
«YneHuCcToOHOr1ueY, «PBIOBIY, «3E6MHOBOIHEICY, «ITpecMmblikaromuecs», «IITumeny,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeHckoil ape», «Pa3BuTme KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe KH3HM B MANECO30MCKONM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuThe »KU3HM B KailHO30HCKON »3pey», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIEThI
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHUUYECKUX OCTATKOB OPTaHN3MOB.

Bupryaabnas jgaboparopHass padora «MogenupoBanue onbiToB Muiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHUHTE3a OpPraHMYeCKUX COSAMHEHH B IEPBUYHOM aTMochepe».

JlabopaTopnasi pabGora «l3yueHue U OIUCAaHUE HCKOIAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS PACTCHHH pa3HBIX
OT/ZIETIOB.

IIpakTnyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo uyenoBeka € OKMBOTHBIMHM. (CHcTeMaTHUeCKOe IOJOXKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIHLHO-MOp(]OIOrHuecKue,
sMOpuosioruyecKue, (HU3HO0IOro-0MOXMMHYECKHe, MoBeAeHueckne. OTanuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOX0K/IeHNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE IOJOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymue  cwibl  (pakTopbl) — aHTpOIOreHe3a:  OMOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHbIE CTaiUM aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE TpPEAKU JroAch. YenoBeK yMenblid, NEpBbIE M3TOTOBICHUS Opyauil Tpyaa. Yemosek
NPSIMOXOJISAIINI W TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001Nl MpeoK HeaHIePTaIbCKOr0 YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHbIH COBPEMEHHOIO THIIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najneoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYJISALUAX YEIOBEKa.
MyTtannonsslit iporiecc U noaumop¢usm. [lomymsioHHbIe BOIHBI, Ipeil) reHoB, MUTpaLus U
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacel. [lonsatue o pace. bosblme pacsl: eBponeonaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pAacCeJIeHWs] 4YeloBeKa IO IulaHere. EauHCTBO denmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT,  4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpy>Karoliel cpensl. Biausuue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciuruinHapaple MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISALUN.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMmoHCTpauMu



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

Tabmumel u  cxeMbl: «MeETOABI  aHTPOMOJIOTUM», «['OJOBHOM MO3r deIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB, «CKENeT YeloBeKa M CKeJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD», «JIBIKyIIME€ CHJIBI aHTPOIOrEHE3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek yMensbli», «HenoBek NpAMOXoIaIuin», «/eHncoBCKUil 4eIoBeK»
«Heanpepranbupl», «KpomanboHb, «lIpenku venoBekay, «ITambl 3BOJIOLUU YEIOBEKAY,
«Pacepl yenoBekay.

OO6opynoBaHue: MyJIsSKH OKaMEHEJIOCTEH, PeIMETOB MaTepUallbHOW KyJIbTYphl IIPEIKOB
4yelnoBeka, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOKJICHUS YeJIOoBeKa, poTorpaduu HaXOAOK UCKOMAEMBIX OCTATKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esOBEKa M uepena LIMMIAaH3€, MOJENb KHCTH YEJOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJI0BEKA.

JlaGopaTtopnas pabora «M3ydeHue ocoOEHHOCTEH CTpOEHMs CKeJeTa 4eJOBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/3yuyeHune 3K0JOrMYECKUX afanTalui YETOBEKaY.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAKlIel cpe1oi

3apoxaeHue U pasButhe sKoiorun B Tpyaax A. ['ymbGonsara, K. ®@. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHUMH HayKaMH.

Mertonbl skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpPYXKarolled cpesbl: JOKaJIbHBIMH,
pErHOHANIbHBIN U TJI00AILHBIN.

3HAauEHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€HM uyenoBeuyecTBa C MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTUYECKOW KYyJIbTYPBl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpanun

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

Tabmuuel 1 cxembl: «Paznensl skoiorum», «Metoasl akogorun», «Cxema MOHUTOPHHTA
OKPYXAaIOIIEH CpeabD».

JlabopaTopnasi padora «/3ydeHne METOI0B KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyecknue (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIelcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHNU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3konorudeckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUH M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posb csera. oronepnonnsm.

Temmeparypa Kak 3kojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TorikniIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHui K MOAJIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHMid 1o oOTHouIeHHI0 K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o >xusHenHou ¢opme. JKuzHeHHble (HOPMBI
pacTeHMii: NepeBbs, KYyCTapHHKH, KyCTapHHYKH, MHOTOJETHHUE TpaBbl, OJHOJETHHUE TPABBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJCHCTBHIA:  KOHKYpEHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJEHCTBUHN Ui CYLIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpHHINT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopedy, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TerI0KpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY, «DH3HOIOTHYECKHE aJanTallld XUBOTHBIX», «Cpeapl OOMTaHHS OPraHU3MOBY,
«buonornyeckre puTMBD, «KnuzneHHsie GOpMBI pacTeHHD», « Ki3HEeHHBIE (POPMBI JKHBOTHBIX),
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemn nurtanusy,
«XumuuvectBoy, «llapazutuzmy, «Konkypenmus», «Cumounosy», «KoMmMmeHcanuzmy.

OGopynoBaHue: Tepbapuy pacTCHHd € JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIHUSHHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (DAKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEINIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOapu ¥ KOJUIEKLIIMU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTONUYMBBIX
pacTeHMii, 4Yydena MNTHUIl W 3Bepel, repOapuu pacTeHHMH, OTHOCSIIMXCS K TUrpodpuTam,
KcepopuTam, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYII, KOJUIEKIWH IKHBOTHBIX,
oOHuTaIOIMX B pasHbIX Cpeaax, repOapuu M KOJUIEKIIMU PAaCTEHUH W >KUBOTHBIX, OOJIaJaroluX
YepTaMu TNPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUM KH3HHM, Trepbapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU KHUBOTHBIX,
YYaCTBYIOUIMX B PA3JIMUHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE MPUCTTOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas padora «BbisBIeHHE NPUCHOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTypbI».

JladopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMysuuu. [lomynsust kak Onojiorudeckasi cucreMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMHpPOBAHNUHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYJIAIMi. OCHOBHBIE TOKA3aTEIH MOMYJIALUH:
YHUCJIEHHOCTh, IJIOTHOCTh, BO3pAacTHAas U MOJOBas CTPYKTYpa, POXKAAEMOCTb, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckass CTpykTypa momyisinud. OIleHKa YHCICHHOCTH Tomyssiud. JlnHamuka
HOMyJISAUH U e€ peryisiuusa. buotuueckuil noreHMan nonyasnuu. MoaenupoBaHue AMHAMUKU
nomynsud. KpuBble pocTa uwncieHHocTH mnomynsauuu. Kpusble BbDKHMBaHUS. Perymsanums



YUCIIEHHOCTU TMOIMYJISIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomymisuuil. Apeansl BUIOB. Buiabl M MX JKM3HEHHbBIE CTpaTETUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: [Ix. M. XaTuynHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTHYECKUE XapaKTepUCTUKU nonmysuuny, «[IpoctpancTBenHnas
CTpPYKTypa mnonyisinun», «Bo3pactHble nupamuasl nomyisiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOiaeHus ceMsH paCTeHUN K pacCENCHUIO.

Tema 9. Jxos0rus coodmecTB. IKOJOrHYeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKuMOHAIbHBIE OJIOKU
OpPraHuU3MOB B HIKOCHUCTEME: TMPOIYLEHTH, KOHCYMEHTHI, peayueHThl. Tpoduyeckne ypoBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUH B IKOCUCTEME.

OcCHOBHBIE MTOKA3aTeNN YKOCUCTEMBI. buomacca n npoaykuus. DKOJIOTrHYeCKUe TUPAMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTeHHBIE BO3JCHCTBHS Ha Cykieccud. KiumakcHoe COOOIIECTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03Ep U peK. DKOCUCmeMbl MOopel U OKeaHO8.
Drocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AHTPOIIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAaMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTpomnu3anus ropojackoi (ayHbl. buomornueckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHS  OCHOBHBIX  B3aWMOJEWCTBUNA  OpraHU3MOB B
sKkocucTteMax. Ponb kackadnoeo aghgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U BEIIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OPraHU3MOB, TNOMYJSLUMA U OSKOCUCTEM B  YCIIOBHUSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JCHCTBUM.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUU  PA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUs MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemecTB B 3kocucteme», «llemu mnuTaHus (macTOMIHAS, JETPUTHAN)»,
«JKoJorhYecKasi MUpaMmuIa Yucen, « IKOJIOruYecKas nupaMua OMoMacco», « IKOJIOrHuecKas
nupampaa sHeprum», «OO0pazoBanue Oonora», «l[lepBuunas cykueccus», «BoccTaHoBieHue
Jeca moclie moxapa», «IKoCUCTeMa 03epa», «ArpoleHo3», «KpyroBopoT BemecTB U MOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHnue u onrcaHmue ypoOIKOCHCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKCKypeusi «DKCKYpCHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03epo, 60JI0TO)».

IKeKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIIICTBO).

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHas o0ojgo4Yka 3eMiH, TJe CYHIECTBYET HJIM CYIIECTBOBaJa
*u3Hb. PazButue nmpencrasienuii o ouocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepuanckoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH CymiecTBOoBaHUS Onochepsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
skocucTembl. JluHammyeckoe paBHOBecue B Oumocdepe. KpyroBoporbl Bemects
OMOoreoXMMHYECKHEe UKIBI (YIiiepo/a, a3ota). PUTMuuHOCTS siBIeHU# B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsl. Kimnmar, pacTuTenbHbIN U )KUBOTHBIN MU OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKIMS JKUBBIX CHCTEM, OLEHKAa HUX PECypCHOro TMOTeHLUala U
6uochepHbIX QyHKIHUI.

JleMoHCTpanuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucioposaa B npupone», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponunyeckuii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsisHeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPAaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansembie npupoansie Tepputopun (OOIIT). Boranuyeckue cagpl U 300JI0THYECKHE
MapKu.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA W MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKHX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. HayuonanbHvle ungopmayuonHule
cucmemvl, obecneuugaroujue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpanuu

Tabmupr u  cxeMbl: «3arpsisHeHHe aTMochepbl», «3arpsi3HEHUE TUAPocHEpb,
«3arpszHenne mouBbl», «llapHukoBeii  3hdekT», «Ocobo oxpaHsieMble NPUPOAHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
MIPOrpaMM CPETHETO OOIIEeTr0 00pa30BaHus: TMIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTPaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTHU U CaMOONPEIEICHUIO,
Hanuuue momueéayuu K OOy4deHUIO OWOJIOTHH, YyeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAaMH, NPHUCYIIUMU  CHUCTEME
Ouosnoruueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKOM  KYJIBTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPaAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS B €AMHCTBE
y4eOHOM U BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMHU B
oOliecTBe MpaBUJIaMH U HOPMaMu MOBEACHHUS M CIOCOOCTBYIOT MpoOLleccaM CaMOMO3HAHMS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIIMU JIMYHOCTH, HATPUOTU3MA U
YBaXEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXKCHHS, OCPEe)KHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICOUI0O W TPAJUIUAIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, Npupoae U OKPYKaroLIEn cpele.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTo mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlMi, TIO3UTUBHBIX BHYTPEHHHX
yOeXKICHHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpeHHne KU3HEHHOTO OMNbITa U ONbITa JAESITEIBHOCTH B MPOLECCE Pealn3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpasaIaHCKOro BOCUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA |
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEATETHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE yYUThIBaTh B CBOMX JCUCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KyJIbTYPHBIMU IEHHOCTSMH U COLMATHHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YUYEOHBIX,
MO3HABATENIbHBIX W HCCIEOBATEIbCKUX 3aJa4, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB NP 0OCYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COMNCPIKAHNUS,

TOTOBHOCTb K TYMAHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoOJy, 4yBCTBa OTBETCTBEHHOCTH INepel PoauHON, ropaocTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M [AMITHUKAM IPUPOJBI,
JIocTKeHusIM Poccuu B HayKke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOSKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBAaTh CUTYaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAJAMUIIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUIA;

MMOHUMAaHUE SMOIIMOHAIBHOT'O BO3/IEUCTBUS KUBOM NPHUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peain3alus 3J0pOBOro U Oe30MacHOro oopasa KU3HH (3I0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryisipHass (u3uyecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[[EHHOCTH TPaBHJI WHAMBUAYAIBHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
JIeATEITbHOCTb;

WHTEpPEC K Pa3IudHbIM cepaMm NpodecCHOHATBLHON NESITeIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKH 1ierecoo0pa3Hoe OTHOLIEHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHM Ha 3emIe,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
MOCTYIIKOB M OLEHKH WX BO3MOXKHBIX IMOCIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHHUE T1100aJIBLHOrO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI TOBEJECHUSI B NMPHUPOJE, HANpPaBICHHBIX Ha COXpaHEHHUE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAJIMYUE PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJNbTYpPbI, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKON JAEITeTbHOCTH YKOJIOTUYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UMTATEIbCKON KyJIbTYPhl KaK CpPEACTBA B3aUMOICHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O €IUHCTBE NpUPOAbI, YelIOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JJaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TII00ATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0
KyJbTYpbl, €CTeCTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTu (PYHKIIMOHATHHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB ITO3HAHUS, HCIOJb3yEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAaKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAaHWUN 1O OHOJOTMU B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yiIbTaThl OCBOCHUS YUeOHOTrO mpeamera «bUoNorvs» BKIIFOYAIOT:
3HAYMMbIe 11 (OPMHUPOBAaHUS MHUPOBO33PCHUS  OOYYAIOIIUXCA  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) 0OIICHaYYHbIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (BEUIECTBO, SHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCICPUMEHT U JIPYTHe); YHUBEPCAIbHBIC
yueOHbIe NIeiicTBUs (TI03HABaTelIbHbIC, KOMMYHHKATUBHBIC, PETYJSTHBHBIC), 00CCIICUHBAIOIINEC
dbopmupoBanrue (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMATHHOW KOMIIETEHIIUM OOYyYaIOIUXCS,
CHOCOOHOCTh 00y4Jaromuxcst HCIOJIb30BaTh OCBOCHHBIC MEXTUCIUTTHHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLIMAJIbHOM MTPAKTHKE.

B pesynpraTe u3ydeHuss OWOJIIOTMM Ha YPOBHE CPEIHEro o0O0Iero oOpa3oBaHHs Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHUKATHBHBIC YHHUBEpPCAJIbHbIC Y4YeOHbIC [EHCTBUS, PETYJISITUBHBIC YHHBEPCAJIbHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEIILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYITMpOBaTh M aKTyaJIM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHITHUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIUBATH CBS3H C IPYTHMH MOHSATHSIMH);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yJIbTAThI JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKUE pACCyXJeHUs (MHIyKTUBHBIC, JCIyKTUBHBIC, IO aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUYHIl Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTEepUAIBbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATCIBHOCTH, OIEHUBATh COOTBETCTBHE PE3YJIbTATOB IEJISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIVMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHUSX peadbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh DPA3JIMYHbIE BHUJbI JESITEIBHOCTH M0 IOJIYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEN, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUNoTe3y €€ pelleHus, HaXOAWUTh AapryMEeHThl JUIsl JI0Ka3aTeabCTBa CBOMX YTBEpPXKIEHUM,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

yYMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MpPEAMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE WJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampOChl M TNPUMEHATh DPA3IUYHBIE METOABI NpPU TMOUCKE M 0TOOpe
Ounonoruueckoit nHGoOpMaIuu, HEOOXOIMMOM JIJIs1 BHITTOJIHEHUS yUEOHBIX 3a/1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLreil: TPUMEHATh XUMHUYECKHe, (PU3NYEeCKHe M MaTeMaTHYeCKHe 3HAKM U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOJIb30BaTh W TMPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30MaCHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/ICHUS OTHOCHUTEJIBHO BBIIIOJHEHUS TMpeUlaraeMoil 3afayd, YYHUTHIBAaTb MHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH I1IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
NeHcTBUS MO €€ NOCTH)KEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacmpenessiTh polu C Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 7 BBIABIECHUS NpoOJieM M HX pelIeHHs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBJISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO M TPOSIBICHUIO IMIMPOKOM SPYIUIMH B PA3HBIX 00JaCTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTrHble pe3ysibTaThl OCBOEHUS coOjep)kKaHMs yueOHoro mpenmera «buonorus» Ha
yriy0IEHHOM YpOBHE OpUEHTUPOBAHKI Ha o0ecriedeHre MpoGriIbHOTO 00yYeHUS 00YUYarOITIXCs
Oouonornu. OHM BKIIOYAIOT: creHU(pUYECKUe sl OWOJIOTUM HAay4HbIC 3HAHWSA, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
NEeSTEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUH M MX HPUMEHEHHIO B PA3JIMYHbIX Y4eOHBIX, a
TaK)K€ B pEaJIbHBIX )KM3HEHHBIX cUTyauusx. [IpeamerHble pe3ysbTaThl IPEICTaBIEHbI 110 rojiaM
U3YYEHHUS.

[IpenmerHble pe3yabTaTbl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHAIbHOTO TPUPOIOTIOIB30BaHUS, O BKJIAJe POCCUMCKHUX U 3apyOeKHbIX
yU€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBONOJAraromue
OMOJOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
caMOperyJisiliysl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi TeopHsi HaclneAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PAacCTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOIO MOKOJIEHMS, pacIIENJIeHHs], YUCTOThl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTMUECKUX pSAJOB B HacieAcTBeHHOW wu3MeHunBoctu H. WM. Basuiosa), npuHIUNBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U DYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max pPAacTeHUH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpoHOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeTorenesa, aMOpuoreHe3a, moCTIMOPUOHATILHOTO Pa3BUTHUS, PA3MHOKEHHUS,
WHIMBUYAIbHOTO DPAa3BUTHUSA OpraHu3Ma (OHTOr€HEe3a), B3aWMOJICHCTBHS TEHOB, IeTepo3Hca,
HCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKIMAMHU, MEXKAY OpraHaMH M CUCTEMaMU OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OPTraHOB M HX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
IUKIOB OPraHu3MOB, JTalaMd ASMOPUOHAILHOTO PpA3BUTHS, TEHOTUIIOM U (EHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY ISl JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMU OHOJOTHYECKMMH TpOIeCCaMd U SIBJICHUSMH, JeJlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Ledb UCCIeI0BaHuUs, aHATU3UPOBATD MTOJIyYEHHBIE PE3YJIbTAThI U JIENIaTh BBIBOIBI,

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILICHUBAaTh JTUYECKUE aCIMEeKThl COBPEMEHHBIX HCCIeOBaHUNH B o0JacTu
OMOJOrUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIbCKOI0 X0341iCTBa, MUIIEBOM
IIPOMBIIIIIEHHOCTH, YIIyOJsTh MO3HABATEIbHBI WHTEPEC, HANpPaBICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEeAHEro NPOopeCcCHOHAIBHOIO U BBICIIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B IO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUHN HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAaKKe B PEIIEHHUU BOIPOCOB
paloOHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
npupojie, OOIIECTBY, YEIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIIOYAET ONpPEesICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouX OWOJIOTUYECKUX TEPMUHOB U MOHATHHA (BHL,
sKocucTteMa, Owuocdepa), Oumosormuyeckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsSX M HalpaBIECHUSX
sBomtonuu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma FO. JIubuxa,
AKOJIOTHYECKON MUpaMUIbl YHEPTUHN ), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepTa);

YMEHHE BIIAJeTh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yEeMbBIMU B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHMSI U OLICHKM aHTPOIOICHHBIX M3MEHEHUil B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEI0O U pa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUECKOTO BHI000pa30BaHMsl, BIUSHUS ABMKYILUX CHUII HBOJIOLUH
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYIIUMU
CHJIaMH aHTPOIOI€HEe3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCUCTEM U IPUCHOCOOIEHUSMH K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOILECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OpPraHU3MOB U Cpebl OOMTaHMS, €AMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTU
COXpPaHEHMsT MHOTooOpa3us BUJOB M SKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMH OHOJIOTMYECKUMHU HpoLleccaMd M SBICHHSAMM, JejaTb BBIBOJBI U
IPOTHO3bl HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJUMYHO IPEACTaBIATh
NOJIyYeHHbIE Pe3yJIbTaThl HA YUYEHUUYECKHUX KOH(EpEeHIUX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUM O IPOUCXOKIACHUM IKU3HHU, YEJIOBEKAa U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HaHHBIN BbIOOp Oynymieil nmpodeccuoHalbHOM AeITeNbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONIBL30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIIyOIsATh
MO3HABATE/IbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUSAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

buomornsa xak
HayKa

JKusble cucTeMbl 1
WX U3YUYCHHE

KoauuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThbI

DJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

buomnorus kierku
XuMudeckas
OpraHu3aIus
KJIETKU

Crpoenue u
GYHKIMH KIETKU

10

0.5

OOMeH BELIECTB U
IIPEeBpAICHHE
DHEPTrUH B KJICTKE

10

11

12

Hacnencrennas
uHpopmanus u
peanuzanus e€ B
KJIETKE

Ku3HEeHHEBIN UK
KJIETKH

Crpoenue u
byHKIMHA
OpraHu3MOB
Paszmuoxenue u
pa3BHUTHE
OpraHu3MoOB

I'eneTrka — HayKa
0
HACJIEACTBEHHOCTH
Y U3MEHYHBOCTH
OpraHU3MOB

3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTH

17

10

0.5

1.5

1.5

0.5

13

3aKOHOMEPHOCTH
U3MEHYHNBOCTH

14

15

I'eneTnka
yeJIOBEKa
Cenexus
OpraHU3MOB

0.5




buorexuomorusa nu
16 CHUHTETHUYECKAast 4
ouoJorus
17 PesepBHOE BpeMst 1
OBIIEE KOJIMYECTBO
YACOB IIO 102 13

I[TPOTPAMME




11 KUIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmMbI

KoaunuyecTBO 4acoB

Bce KonTpoJibHbIE

ro padoThI

IIpakTuyeckue
padoThbI

DJIEeKTPOHHBIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

3apoxaeHue u
pazBUTHE
SBOJIIOIIMOHHBIX
MpEeICTaBICHUN B
OHoIOrun

MuKpo3BOMIOLMS U
€€ pe3yJbTaThl

MakponsBontonus u
€€ pe3yIbpTaThl

14

[Ipoucxoxnenue u
pa3BUTHUE )KU3HU Ha
3emiie

15

1.5

IIpoucxoxaeHnue
yeJoBeKa —
AHTPONOTCHE3

DKOJIOTHSI — HayKa O
B3aUMOOTHOIIICHUAX
OpPraHU3MOB U
HaaAOPraHMu3MECHHBIX
CHCTEM C
OKpYKarolleu cpenon

10

0.5

Opranusmsl 1 cpenia
o0HTaHUA

OKoJsorus BUA0B U
MO JISIIUI

1.5

0.5

10

OKonorus
cO00IIIeCTB.
ODKOJIOTHYECKHUE
CHCTEMBI
buocdepa —
riaodanpHas
9KOCHCTEMA

12

0.5

11
12

YenoBek u
OKpY’Karollasi cpeaa

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

7.5




IHOYPOYHOE IINTAHUPOBAHHME
10 KUIACC

Ne
n/
n

Tema ypoka

CraproBas
JMarHOCTHKA

KoaudecTBO 4acoB

Bce KoHTpoJsibH
ro ble padoThbI

IMpakTnuec
KHe padoThl

DJIEeKTPOHHbIE
undgposbie
oOpa3oBareb
Hble pecypchl

buonorusa xax
KOMILJIEKCHAsI HayKa
M KaK 4acTh
COBPEMEHHOTO
oOuiecTBa

JKuBble cucTeEMEBI U
HUX CBOMCTBa

POII ®UIIN

POIII ®UIIN

YpoBHeBas
Opranuzarus
JKHUBBIX CUCTEM

POIII ®UIIN

Hcropus oTkpsITHA
U U3YYEHUS KIIETKU.
Kiierounas teopus

POIII ®UIIN

Metonasbl
MOJIEKYJISIPHOU U
KJIETOYHOU
OHMOJIOTHH.
[TpakTnueckas
pabota «3yuyenue
METOJOB KJICTOUYHOM
OuoI0THH
(xpomarorpadus,
anexkTpodopes,
muddepeHnmanbaoe
HEeHTpUPYTUpOBaHU
e, [1LIP)»

0.5

POIII ®UIIN

XUMHUYECKUN
COCTaB KJIETKHA

MuHepanbHbIe
BCIIECTBA KJICTKHU,
uX OHMoJIornuecKas
posib

Opranunueckue
BEIIECTBA KJICTKA
— OenKu.
JlaGoparopHas
pabota
«OO0HapyxeHue

0.5

POl OUTIN



OEJIKOB C IIOMOILBIO
Ka4eCTBEHHBIX
peaKuuin»

10

CBolicTBa,
KJIaccuuKanus u
¢GyHKIMH O6ETIKOB

11

Opranunueckue
BEIIECTBA KJIETKH
— YTJIEBOJIbI

POIII ®UIIN

12

13

14

15

16

Opranuueckue
BEILIECTBA KJIETKU
— JIUTHIBI

Hyxkneunosbie
kucnotsl. JJHK n
PHK.
JIaGoparopHas
pabora
«HccnenoBanne
HYKJIEMHOBBIX
KHCJIOT,
BBIJICTICHHBIX U3
KJIETOK Pa3JInYHBIX
OpPraHHU3MOB»

Ctpoenue u
¢bynakuun ATO.
Hpyrue
HyKJIe03uaTpudocd
atel (HTD)
CexBeHMpOBaHUE
JHK. Metoast
T€HOMHUKH,
TPAHCKPHUIITOMHKH,
MIPOTEOMUKHU
MeTtoabl

CTPYKTYpPHOM
OuoI0rHH

0.5

POIII ®UIIN

POIII ®UIIN

POIII ®UIIN

POIII ®UIIN

POIII ®UIIN

17

THuIel KIEeTOK.
[Ipokapuornueckas
KJIETKA

POIII ®UIIN

18

Crpoenue
9YKapUOTHYECKON
KJIETKH.
IIpaxTrueckas
pabora «3yuyenue
CBOMCTB KJIETOYHOU
MeMOpaHbD»

0.5

POIII ®UIIN

19

[ToBepXHOCTHBII
anmnapar KJIeTKd




20

21

22

23

OnHomeMOpaHHbBIE

OopraHonabl KJICTKH.

[IpakTnueckas
pabora «3yuenue
JIBUKCHHUS
LUTOILIa3MBI B
PaCTHTEIBHBIX
KJIETKax»

HOHyaBTOHOMHBIC

OpraHon bl KJICTKHU:

MUTOXOH/IPHH,
TJTACTH/IBI.
JlaGopaTopHas
paborta
«HUccrnenoBanue
TUTa3MOJIH3a U
JeTIa3MOoJI3a B
PaCTHTEIBHBIX
KJIICTKaX)

HemeMmOpaHnHbIe
OpPraHOM[IbI KJIETKH
Crpoenue u
byHKIMU sIpa

0.5

0.5

POIII ®UIIN

24

25

26

CpaBHuTENBHAS
XapaKTEePUCTHKA
KJIETOK DYKapHOT.
JIaGoparopHas
pabora «3yuyenue
CTPOEHUS KIETOK
Pa3IMYHBIX
OpPTraHU3MOB»

AccumMunanus u
JIACCUMUJISALIAS —
JIBE CTOPOHBI
MeTaboau3Ma.
Tunel oOMeHa
BEIIIECTB.
JIaGoparopHas
pabora «3yuyenue
KaTaJIMTUYECKOM
AKTHBHOCTH
dbepMeHToB (Ha
MIpUMEpPEe aMIIIa3hl
WJTU KaTajasbl)»

DepMEHTaTUBHBIN
XapakTep peakuui
KJIETOYHOT'O
MeTabonus3ma.

0.5

0.5

POIII ®UIIN



Jlaboparopuast
pabora «M3yuenue
(hepMEeHTaTUBHOTO
pacuierieHusI
nepoKcuaa
BOJIOpOJIa B
PacTUTEIIbHBIX U
KHUBOTHBIX
KJICTKaX)

27

benku-akTuBaTopsl
u Oenku-
MHTUOUTOPHI

28
29

ABTOTpO(DHBIH THIT
oOMeHa BelleCTB

dorocuntes

POIII ®UIIN

30

31

XeMOCHUHTE3.
JlaGopaTopHas
pabota «CpaBHeHHE
MIPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE32)

AHa’poOHbIE
opranu3mbl. Buasl
OpOXKEeHUSI.
Jlaboparopuast
pabota «CpaBHeHUe
MIPOIIECCOB
OpOo’KeHUs U
JIBIXQHUS

0.5

32

33

AspobHble
OpraHU3MBbI. JTaIb
JHEPTETHYECKOTO
oOMeHa

OHeprus
MeMOpPaHHOTO
rpagueHTa
poToHoB. CHHTE3
AT®: pabora
npotoHHoN ATO-
CHHTa3bI

34

Peaxmnn
MaTpUYHOTO
CHHTE3a

POIII ®UIIN

35

Tpanckpunuusa —
MATPUYHBIA CUHTE3
PHK

POIII ®UIIN

36

Tpaucnsuus u eé
3TaIlbl

POIII ®UIIN




37

38

Koauposanue
aMUHOKHCIIOT. Poiib
pudocom B
ouocuHTe3e OeKa

Opranuzanus
reHoma y
MIPOKAPHOT U
3YKapuoT

POIII ®UIIN

POIII ®UIIN

39

40

41

42

43

MounexkyispHble
MEXaHU3MBbI
9KCIPECCHH T'C€HOB Y
3YKapuoT

Bupycer —
BHEKJIETOUHBIE
(bOpMBI )KU3HU U
o0iuraTHeie
Mapa3uTHL.
[IpakTuueckas
pabora «Co3nanue
MOJIETIH BUPYCa»

Bupycneie
3a00JIeBaHUS
YyeJIoBEKa,
’KUBOTHBIX,
pacTeHui
HanorexHonoruu B
OHOJIOTHH U
MEIHIIHE
JKU3HEeHHBIN ITUKI
KJIETKH

0.5

POIII ®UIIN

POIII ®UIIN

POIII ®UIIN

44

45

46

MatpuuHbIi CHHTE3
JIHK

XPpOMOCOMBI.
JIaGoparopHas
pabora «3yuyenue
XpOMOCOM Ha
TOTOBBIX
MHUKpOIpenaparax»

JleneHue KIeTKH —
MUTO3

0.5

POIII ®UIIN

47

Tunel KIETOK.
Kapunoxkunes n
LUTOKUHES.
JIaGoparopHas
paborta
«Habmonenue
MHUTO3a B KJIETKaX
KOHYMKA KOpEIlKa

0.5




JyKa (Ha TOTOBBIX
MHUKpOIIpernaparax)»

48

49

Perynsuus
JKU3HEHHOI'O IIUKJIA
KJIETOK

Opranusm kak
€IMHOE 11eJI0€

50

TkaHu pacTeHuil.
JlaGopaTopHnas
pabora «M3yuenue
TKaHEW pacTCHUIN»

0.5

51

TxkaHM )KUBOTHBIX U
YJeJIoBeKa.
JIaGoparopHas
pabota «3yuyenue
TKaHEH KUBOTHBIX)

0.5

52

Opraunbl. Cuctemsl
OpraHoB.
JIaGoparopHas
pabota «3yueHune
OpraHoB
I[BETKOBOT'O
pacTeHus»

0.5

53

54

Omnopa tena
OpraHHU3MOB

JBuxeHnue
OpraHn3MoOB

POIII ®UIIN

POIII ®UIIN

55

IIutanue
OpraHu3MoOB

POIII ®UIIN

56

IInTanne
MO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurenbHas
CHCTEMa JeI0BeKa

POIII ®UIIN

57

58

Hprxanue
OpraHu3MoOB

Jprxanue
IMO3BOHOYHBIX
KMBOTHBIX U
4yeJoBeKa

POIII ®UIIN

POIII ®UIIN

59

60

Tpancnopt BemecTs
Yy OPraHU3MOB

KpoBeHocHas
cucremMa
IIO3BOHOYHBIX
KUBOTHBIX U
4eJI0BEKa

POIII ®UIIN

PoOUI OUTIN



61

Brinenenue y
OpraHu3MOB

POII ®UIIN

62

3amura 'y
OpraHu3MOB

63

64

NMmmyHHas cucrema
4eJI0BEKa
Paznpaxumocts u
perynanus y
OpraHn3MoB

POIII ®UIIN

65

I'ymopanbnas
peryssuys u
SHJIOKPUHHASICUCTE
Ma >KMBOTHBIX U
4eJI0BEKa

66

DopMmBbl
Pa3MHOXKEHHUS
OpraHu3MOB

POIII ®UIIN

67
68

69

ITonoBoe
pa3MHOKEHHE

Meiios

I'amerorenes.
OO6pazoBanue u
pa3BHUTHE TIOJIOBBIX
KJIETOK.
JlaGoparopHas
pabora «3y4yenue
CTPOCHHSI TTOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIperapaTaxy

0.5

POIII ®UIIN

71

NunuBunyansHOE
pa3BuUTHE
OpraHu3MOB —
OHTOT'€HE3

3akJajKa OpraHoB 1
TKaHeH 13
3apOJIBILIEBBIX
JINCTKOB

POIII ®UIIN

72

Pocr u pasButne
KHUBOTHBIX.
JlaGoparopHas
pabota
«BbIsBIEHUE
IIPU3HAKOB
CXOJCTBa
3apoJblIen
MTO3BOHOYHBIX
KHUBOTHBIX»

0.5




73

PazmBoxenue u

pa3BUTHE PACTEHUU.

JIaGoparopHas
pabora «CtpoeHue
OpraHoB
pa3sMHOXKEHUs
BBICIIMX PACTEHUN»

0.5

74

75

Hcropus
CTaHOBJICHUS U
pa3BUTHS TEHETUKHU
KaK HayKH

OCHOBHBIC TIOHSTHS
U CMBOJTBI
TCHETHKHU.
JIaGoparopHas
paborta
«/pozoduna xak
00BEKT
TCHETHYCCKUX
HCCIICIOBAHUI»

0.5

76

3aKOHOMEPHOCTH
HACJIeTOBaHUS
MIPU3HAKOB.
MonorubpuaHoe
CKpelIMBaHue.
IIpaxTrueckas
pabora "U3yuenue
pe3yabTaTOB
MOHOTHOPHUIHOTO
CKpEIIMBAHUS Y
po30¢uis"

0.5

77

78

[uTomornyeckue
OCHOBBI
MOHOTUOPHUIHOTO
CKpELIMBaHUs

AHanu3upyrolee
CKpelIuBaHue.
Henonnoe
JOMUHHPOBAHUEC

POIII ®UIIN

POIII ®UIIN

79

80

JurubpuaHoe
CKpeLIMBaHHUE.
[TpakTnueckas
pabota «3yuenue
pe3yIbTaToB
TUTUOPUTHOTO
CKpEIIUBAHUS Y
Ip030(UITBD)

[{uTosmornyeckne

0.5

POl OUTIN



OCHOBBI
JTUTHOPUTHOTO
CKpEIIUBAHUS

81

CuerieHHOE
HACJIENOBAHUE
MIPU3HAKOB

POII ®UIIN

82

XpomocoMHast
Teopus
HACJIEICTBEHHOCTH

POIII ®UIIN

83
84

I'enetuka noina

T'enoTun xak
LEJIOCTHAS CUCTEMA

POIII ®UIIN

85

I'eneTnueckuit
KOHTPOJIb Pa3BUTHS
pacTeHui,
JKMBOTHBIX B
YeJIOBEKa

POIII ®UIIN

86

N3meHunBOCTH
MpU3HAKOB. Buibl
U3MEHYUBOCTHU

POIII ®UIIN

87

88

89

MonudukarmonHas
U3MEHYNBOCTD

BapuaunonHsslii psin
Y BapuallMOHHAas
KpuBasl.
JIaGoparopHas
paborta
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH.
[Toctpoenue
BapHAIlMOHHOTO
psana u
BapHallMOHHOW
KpHUBOW»
I'enoTunuueckas
W3MEHYUBOCTb.
KombOunatuBHas
W3MEHYMBOCTh

0.5

POIII ®UIIN

90

MyTanunoHHas
U3MEHUYUBOCTb.
[TpakTnueckas
pabota «MyTtauuu y
npo3oduiel (Ha
TOTOBBIX
MHUKpOTpenaparax)»

0.5




91

3aKOHOMEPHOCTH
MYTaIMOHHOTO
rpoiiecca.
OIHUIreHeTHKA U
SIIUTCHOMUKA

92

93

94

95

I'eneTnka yemoBeka.
[IpakTuueckas
pabora
«CocraBieHne u
aHaIu3
POIOCIOBHOIN

Metonasl
MEIUITUHCKOU
T€HETHUKHU

3HayeHue
MEIULIMHCKON
T€HETUKH B
MPEAOTBPAIEHUN U
JICUEHUU
FeHETUYECKHUX
3a00JIeBaHUI
YyeJI0BeEKa

OCHOBHbBIE TOHATHS
CEJIEKLIUH.
JlaGopaTopHas
pabora «3yuyenue
COPTOB KYJIBTYPHBIX
pacTeHui U IOpox
JOMAIIHUX
KUBOTHBIX)»

0.5

0.5

POIII ®UIIN

POIII ®UIIN

96

MeTtoab!
CEJIEKLIUOHHOU
paboTHI.
JIaGoparopHas
pabora «3yuyenue
METOJIOB CEJIEKIINN
pacTeHun»

0.5

97

98

Hoctmxenns
CEJIEKLIUN PAaCTCHUN
1 )KUBOTHBIX.
IIpaxTrueckas
pabota «IIpuBuBKa
pacTeHun»

CoxpaHenue,
U3y4YeHUe U
HCIOJIb30BaHNE
TEHETUYECKUX

pecypcoB




99

buorexHonorus xkak
HayKa U OTpacib
MIPOU3BOJICTBA.
[IpakTnueckas
pabora «M3yuenue
00BEKTOB
OMOTEXHOJIOTUL)

0.5

100

101

OcHoBHBIC
HaIpaBJICHUS
CHUHTETHUECKOM
ouogoruu

XpoMOCcOMHas 1
reHHAasl HHKEHEPHUSI.
Menuiuackne
OMOTEXHOJIOTHU

POIII ®UIIN

POIII ®UIIN

102

[IpomexxyTounas
aTTecTanusl.
Hrorosas TecroBas
pabora.

OBILIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

102

13.5




11 KUIIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acosB

KonTpoan
HbIe
padoThbI

Be
ero

IIpakTH4ec
KHe padoThl

DJIeKTPOHHBbIE
uugposbie
oOpa3oBareb
HbIE pecypchl

OBOIOIMOHHAs
teopus Y. Jlapsuna
JIBUKyIIME CUJIBI
3BOJIIOLIMU BHUJIOB
o Y. Jlapsuny

POII ®UIIN

POII ®UIIN

Bbopnba 3a
CYIIECTBOBAaHUE,
€CTECTBECHHbIN U
HCKYCCTBEHHBIN
oTOop

POIII ®UIIN

dopmMupoBaHue
CUHTETUUYECKOU
TEOPHUH IBOJIIOIIHI

OTanel
9BOJIIOIMOHHOIO
mporecca:
MHUKPO3BOJIIOLUSA U
MaKpO3BOJIIOIHUS

POIII ®UIIN

[onmysamms —
JJI€MEHTapHast
€IMHHLIA HBOJIIOLUN

POIII ®UIIN

3akoH
TE€HETUYECKOTO
paBHOBecus Jx.
Xapau, B.
BaiinGepra.
JlaGoparopHas
pabota
«BbIsBIEHUE
U3MEHUUBOCTH Y
ocobeil 01HOTO
BUJIA»

OnemMeHTapHbIE
(haKTOpBI IBOJTIOIIHH

0.5

10

Oddekt ocHoBaTeN.
D ekt
OyTBUTIOUYHOTO
TOpJIBIILIKA
Murpanuu.
N3onsuun
MIOITYJISLIAMN:

POl ®UTIN




reorpaduyeckas,
Oonostornyeckas

11

EcrecTBennbIi
oTbop —
HaMpaBJISIOMIMNI
(hakTop IBONIOIHH

POIII ®UIIN

12

[TosoBoi#t 0TOOP

13

[IpucnocobaeHHocT
b OPTaHU3MOB KaK
pe3ynbTar
MHUKPO3BOJIOIUH.
JlaGopaTopHas
pabora «M3yuenue
apoMop$030B 1
WJIAOAIaNTalul y
pacTeHuit u
KUBOTHBIX)»

0.5

14

IIpumepsr
MpUCTIOCOOTIEHUH Y
OpPTaHU3MOB:
Mopdonoruueckue,
¢buznonorNUecKue,
OMOXHMMUYECKHUE,
MTOBEJICHUECKHE.
JlaGopaTopHas
paborta
«IIpucnocobnenus
OpPTraHU3MOB H UX
OTHOCHUTEIbHAs
11eTIECO00PA3ZHOCTHY

0.5

15

Bun, ero xpurepun
U CTPYKTYypa.
JlaGoparopHas
pabota «CpaBHeHHe
BU/JIOB 110
MOpP(OJIOTHIECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buga

PoOII OUIIN

17

18

19

BunoobpaszoBanue
Kak pe3yJibTaT
MHKPOIBOIIOIHN

CBs3b
MHUKPO3BOJTIOIUN U
SIUAEMUAOIOT U

MakposBomnronus.
[TaneonTonornyeck
1€ METO/bI
U3Y4YEeHHS

POl ®UTIN




OBOJJOINH

20

Bbuoreorpapuuecku
€ METO/IbI U3yUCHHUS
9BOJIIOLIUU

POII ®UIIN

21

OMOpHOIOrHYecKue
Y CpPaBHHUTEJIBHO-
MOp(OJIOTHUECKUE
METOIbI H3yUYCHHS
HBOJIIOIIH

POIII ®UIIN

22

MonekyspHo-
rCHETHYECKHUE,
OMOXMMUYECKHE U
MaTeMaTUYeCKUe
METO/IbI U3YUYCHHS
SBOJIIOIUAN

23

Oo6mue
3aKOHOMEPHOCTH
JBOJIIOLUA

24

25

26

27

AnantuBHas
paauanusi.
HepaBHoMepHOCTB
TEMIIOB 3BOJIFOIIUH

Hayunbie runoressl
MIPOUCXOKACHUS
JKA3HU Ha 3emie

JloHay4HbIe
MIPEACTABICHUS O
3apOKACHUM KU3HU
OCHOBHBIE 3Tallbl

HeopraHqucxoﬁ
9BOJJIFOIINH

POIII ®UIIN

28

29

30

31

T'umoressl
3apOXKICHUS KU3HU

Ucropus 3emnu u
METOJBI €€
W3YyUYECHUS.
JlaGoparopHas
pabora «3ydyenue
Y OTIMCaHue
HCKOIIaeMbIX
OCTaTKOB JIPEBHHUX
OpraHUu3MOB)
HavansHbie sTamsl
OpraHNu4eCcKou
SBOJIIOLIUU
DBOJIIOIUS
JYKapuoOT

0.5

POIII ®UIIN

POl ®UTIN




32

OcHOBHBIE 3Tarbl
SBOJIIOLIMU
pPacCTHTEIHLHOTO
MUpa.
[IpakTnueckas
pabora «M3yuenue
0COOCHHOCTEH
CTPOCHHUSI paCTCHHIA
Pa3HBIX OTIIETIOBY

0.5

33

OCHOBHBIE dTaNbl
JBOJOLUHU
KUBOTHOTO MUPA

POII ®UIIN

34

OBOJIIOIHS
JKUBOTHBIX.
[IpakTnueckas
pabota «M3yueHue
oco0eHHOCTEH
CTPOCHHS
[M03BOHOYHBIX
YKMBOTHBIX)

0.5

35

Pa3Butune xun3Hu Ha
3emuie 1o 3paMm U
nepuoiam

POIII ®UIIN

36

37

MaccoBsie
BBIMUpaHUS —
DKOJIOTUYECKUE
KPU3UCHI MPOIILIIOTO

CoBpeMeHHbIN
9KOJIOTHYCCKHIA
KpHU3HC, ET0
OCOOCHHOCTH

38

39

40

CoBpeMeHHas
cucTema
OpPraHHYECKOTO
MPOIILIOTO

OcHOBHBIE
CHCTEMATHYECKHE
TPYIIIIBI
OpPraHHU3MOB

AHTpOIONOrus —
HayKa O YeJIOBEKe

POIII ®UIIN

POIII ®UIIN

41

42

PasButne
MpeACTaBICHUH O
MIPOUCXOKIACHUN
YyeJIoOBeKa

MecTo ueaoBeKa B
CHCTEME
OpraHUYeCKOro

0.5

POIII ®UIIN




43

Mupa.
JlaGopaTopHas
pabora «M3yuenue
0COOEHHOCTEH
CTPOCHHSI CKelleTa
YeJI0BeKa,
CBSI3aHHBIX C
MPSIMOXOXKIICHUEM

JIBIOKYIIIHE CHIIBI
aHTpPOIOreHe3a

POIII ®UIIN

44

CooTtHonIeHHE
OMOJIOTHYECKUX U
COIMATILHBIX
(hakTOpOB B
aAHTPOTIOTCHE3e

45

OcHOBHbIE CTAMH
aHTpOIIOreHe3a

POIII ®UIIN

46

47

48

49

50

51

IlaneoreneTuka u
[aJIeOr€HOMHUKA

OBOIIOLUS
COBPEMEHHOTO
YyeJIOBEeKa

Yenoseueckue
pachl.
[IpakTuueckas
pabora «3yuenue
JKOJIOTUYECKUX
aJanTanuit
YEeJI0BEKay
MexaucuuninHapH
bIE METOIbI
AHTPOIIOJIOTUHU

3apoxaeHue u
pa3BUTHE YKOJIOTUU

MeToabl SKOJIOTHH.
JlaGoparopHas
pabota «3ydyenue
METOI0B
DKOJIOTHYCCKUX
HCCIICTOBAHUI

0.5

0.5

POIII ®UIIN

52

53

3HaueHue
9KOJIOTHYECKUX
3HAHUH I
YyeJIoOBeKa

OKOJIOTUYECKUE
(bakTopbl

POl ®UTIN

POl ®UTIN

54

AOduoTnueckue

0.5




¢daktopsl. CBeT Kak
9KOJIOTUYECKHI
dakrop.
JlaGopaTopHas
paborta
«BblisBICHUE
MIPUCTIOCOOICHHIA
OpPraHU3MOB K
BIIUSTHUIO CBETA»

55

56

57

AlGuotnueckue
(hakTopHI.
Temneparypa xax
AKOJIOTUYECKUI
dakrop.
JlaGopaTopHas
pabora
«BrisiBieHHE
MIPUCTIOCOOICHHIA
OpPraHU3MOB K
BITUSTHUIO
TEeMIIEPATyPbI»

AOHOTHYECKHE
(hakTopHI.
BraxxHocTh Kak
9KOJIOTHYECKUM
(dakTop.
JlaGopaTopHas
paborta
«AHaTOMHUYECKHE
0COOCHHOCTH
pacTeHui u3
Pa3HBIX MECT
o0OUTaHUI»

Cpenbl oOuTaHus
OpPraHu3MOB

0.5

0.5

POIII ®UIIN

58

59

buonornueckue
PUTMBI

XKuznennsie GopMel
OpraHHU3MOB

POIII ®UIIN

POl ®UTIN

60

61

62

buornueckue
(baxTopsl

3HaueHune
OMOTHYECKUX
B3aNMOJECHCTBUH
JUTSL CYIIICCTBOBAHHMS
OpPraHU3MOB B Cpe/ie
0o0HTaHUA

DKOJIOTUYECKUE




XapaKTCPUCTUKHU
IOmyJIsINun

63

64

65

OCHOBHBIE
II0KAa3aTelIu
TTOMYJISIIIAH:
YHUCIECHHOCTD,
IUIOTHOCTD,
BO3pacTHas U
MIOJIOBAs CTPYKTypa

OcCHOBHBIE
IOKa3aTeun
TTOMYJISIIIAH:
POX1a€MOCTb,
MIPUPOCT, TEMIT
pocrta, CMEpTHOCTb,
MHUTpaIuu
OKonoruyueckas

CTPYKTYpa
MOMYJISIUU

POIII ®UIIN

POIII ®UIIN

66

JnHamuka
MOIYJISILUU U €€
peryJsinus

67

Kpussie pocra
YHUCIEHHOCTH
MOTYJISLINH.
Kpussie
BBDKMBaHUS

68

DKoJjoruyeckast
HUIIIA BUJA.
JlaGoparopHas
pabota
«IIpucnocobnenns
CEeMSH PacTCHUH K
pacceseHuIo»

0.5

69

Bun xkak cucrema
MO JISIIUI

70

71

72

3aKOHOMEPHOCTH
MMOBEJCHUS U
MHUTparui
JKUBOTHBIX
Coo011ecTBO
OpPraHUu3MOB —
OHOIIEHO3

DKocucTeMa Kak
OTKPBITAs CHCTEMA

POIII ®UIIN

POl ®UTIN

POIII ®UTIN

73

Kpyrosopot
BEILECTB U MTOTOK

POIII ®UIIN




JHEPTUHU B
JKOCUCTEME

74

75

OCHOBHEIE
oKasaTreiu
3KOCHUCTEMBI

OKOJIOTHYECKHE
MTUPaAMU/IBI

POIII ®UIIN

POIII ®UIIN

76

77

78

79

N3menenus
coo0miecTB —
CYKIIECCUH
[Ipupoansie
9KOCHUCTEMBI.
DKOCUCTEMBI 03€p U
peK. DKOCUCTEMBI
MOpel U OKeaHOB
IIpupoansie
9KOCHUCTEMBI.
DKOCUCTEMBI TYHJID,
JIECOB, CTCIICH,
MyCThIHBb

AHTpOHOFeHHBIe
OKOCHCTEMbI

POII ®UIIN

POIII ®UIIN

80

Ypb603KOCHUCTEMBL.
[IpakTuueckas
pabora «3yuyenue
Y OTHCaHue
ypOOIKOCHCTEMBI

0.5

81

3aKOHOMEPHOCTH
(dhopMUpOBaHUS
OCHOBHBIX
B3aUMOJCUCTBUI
OpPraHU3MOB B
HKOCHUCTEMAX

82

MexaHNU3MBI
BO3ICHUCTBUS
3arpsI3HCHUI
pa3HBIX TUIIOB Ha
cyOopraHu3MeHHOM
, OPTaHU3MEHHOM,
MOMYJISIIMOHHOM U
SKOCHCTEMHOM
YPOBHSIX

83

buochepa —
oO1IeruIaneTapHas
o0oJiouka 3emiu

POIII ®UIIN

84

Vuenue B. U.
Bepnanckoro o

POIII ®UIIN




ounocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBAHHUS
ounochepsl

86

87

88

Kpyrosopotsl
BEIIECTB U
OHMOTr€OXUMHUYECKHE
LAKJIIBI

30HAJIBHOCTD
ouocdepsl.
OcHOBHBIE OMOMBI
Cylu

VY CcTOMYMBOCTH
ounochepsl

POIII ®UIIN

89

DKOJIOTUYECKHE
KPHU3HCHI M HX
IPUYHHBI

90

Bo3zneiictBue
yeJoBeKa Ha

ounochepy

POIII ®UIIN

91

92

AHTpOHIOreHHOE
BO3JICHCTBUE Ha
pacTUTENbHBIN U
YKUBOTHBIN MUP

OxpaHa npupos

POIII ®UIIN

POIII ®UIIN

93

94

OcHoBHBIE
TIPUHIIHIIBI
YCTOMYHBOTO
pa3BUTHUS
YyeJI0BeUYeCTBa U
MIPUPOJIBI
PammonansHoe
MIPUPOJIOTIONBE30BaH
We U COXpaHeHHUe
OHOJIOTHYECKOT0
pa3zHooOpasus
3emiu

95

96

O60061eHue 1o
TeMe
«MUKpPO3BOITIOIUS
U e€ pe3yJIbTaTbl»

O0600meHue 1o
Teme
«Maxpo3Bomtonus
" €€ pe3yJIbTaThD»

97

O0600111eHIE IO
TEME




«IIpoucxoxaenue u
pa3BUTHE XKU3HU HA
3emiie»

98

O0o01menue o
TeMe
«IIpoucxoxnenue
YeJI0BEKa —
AHTPOIIOI€HE3»

99

O06o0061IeHuE 110
TeMe «DKOJIOTHS —
Hayka o
B3aMMOOTHOILIEHUIX
OpraHUu3MOB)

100

101

102

O0006111eHIE 1O
TeMe «Opranusmsl
U cpejia OOMTaHUs»

O0006111eHIE IO
TeMaM «DKOJIOTHUs
BHUIOB U
MIOIYJISILII
«buocdepa —
riaodannbHas
DKOCHCTEMAY.

[IpomexxyTounas
aTTecTanusl.
Hrorosas TecroBas
pabora.

OBILIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

102

7.5













