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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o yueOnomy npenmety «buonorus» (nanee - O1oI0Orus) Ha YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoOTHs» U OCHOBHBIX MOJIOKEHUN (enepalibHOM paboyeil mporpamMmmbl
BOCITMTAHHUS.

Cornacuno nonoxenusim @I'OC COO mpodunbHbie ydyeOHbIE TPEAMETHI, U3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnmnanu o0y4eHus Ha YpPOBHE CPETHET0
oluiero oOpa3oBaHMsl M MPU3BaHbBI 00ECHEUUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIIHM,
CpeOHMM OOLIMM, CpelHUM NPOoECCHOHATBHBIM U BBICHIMM O0pa3zoBaHueM. B To ke Bpems
KOKIBIA U3 ATUX Y4E€OHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MIPUOPUTETHOE PELICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PA3BUBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopueHTanuen
0o0y4aromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW 0O0JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHUEH, CIIOPTOM MJIT BOCHHBIM JICJIOM.

[Iporpamma no yueObHomy npeamety «buonorus» na€t mpencraBieHHe O LU U 3aJadax
u3ydeHus yaeOHoro npeamera «buonorusy» Ha yriiyoa€HHOM ypOBHE, OINpeessieT 00s3aTenbHoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTYpHUPOBAHHE MO pazieliaM U Temawm,
pacrpenienieHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcsi. B mporpamMMe mo OMONOTHH pearn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Oyarogaps 4eMy NpocMaTpUBAETCS HAPABICHHOCTh Ha MOCIIEAYIONIee pa3BUTHE OMOIOTHYECKIX
3HaHWW, OpPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAyYHOTO MHMPOBO33PEHMUS,
HKOJIOTUYECKOT0 MBIIUICHU, MPEACTaBICHUH O 310pOBOM 00pasze XHM3HHM, Ha BOCHUTAHUE
OepeKHOro OTHOIIEHUS K OKpY»Karolllel MpupoaHoil cpene. B mporpamMme mo 6uonoruu Takxe
MOKa3aHbl BO3MOXHOCTU y4yeOHoro npeamera «buonorus» B peanuzauuu TpedoBanuit ®I'OC
COOQ x m1aHupyEeMBIM JTMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3ybTaTaM 00y4eHUs U
B (pOPMHUPOBAHUN OCHOBHBIX BHIOB Y4e€OHO-TIO3HABATENILHOW JEATENILHOCTH OOyYaroIIUXCs MO
OCBOCHMIO COJIEpXaHHUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpEAHEro oOIero
o0OpazoBaHus.

VY4eOHnblii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0Iiero oOpa3oBaHUs 3aBeplIacT
O6uonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIIMpEHUe U YriyOleHue 3HaHu|
00y4aroImuxcst 0 UBOU MPUPO/IE, OCHOBAX MOJIEKYJIIPHOM U KJIETOUHOM OMOJIOTHH, SMOPHOIOTUN
U OHOJIOTMU Pa3BUTHUS, TCHETUKH, CEJIEKIIMH, OMOTEXHOJOTHH, HBOJIOLHMOHHOTO YYEHHS U
HKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruonorus» Ha yriayOJeHHOM YpOBHE OpUEHTHPOBAHO HA
MOJTrOTOBKY O0yYaroIUXCcs K MOCIEYIOIEMY MOJTYyYeHHI0 OMOJIOrHUECKOro 00pa3oBaHus B By3ax
U OpraHu3alusix CpelHero npodeccuoHanbHOro o6pa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBJISiET CUCTEMa OMOJOTMYECKUX 3HAHUH, MOJYYEHHBIX MPU H3YYEHHH OOY4YarOUIMMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKHX pa3[esioB OHOJOrMH HAa YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIMPEHbl U yriIyOJIeHbI
OMOJOTHYECKHE 3HAHUSA O PACTeHHSX, >KUBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
o0IIMX 3aKOHOMEPHOCTSX JKHU3HH, [OMOJHHUTEIBHO BKJIIOYEHBI OHOJOTMYECKHE CBEIEHUS
IPUKIAJHOTO U MOMCKOBOIO XapaKTepa, KOTOpPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C



COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOTYYEHHBIMH O0YUYalOIIUMUCS MIPU U3y4YeHUU (PU3UKU, XUMHH,
reorpadgun U MaTEMaTHKH.

Crpykrypa mnporpammsl o ydeOHOMy ImpenMery "buonorus" oTpaxaer cHUCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. CoriacHo UM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpPHBIE JJIsl )KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMH,
ABOJIOIMHM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
wianetsl. Tak, B 10 Kkiacce M3ydalOTCsl OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNHU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOydarolmuxcs Mo OOTaHMKe, 300JIOTMH, aHAaTOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yuaeHue o buocdepe.

VYueOubiii npeamer «buonorus» npu3BaH O0ECHEUYUTh OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJEH, NPUHIMIOB W TMPaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAYYHBIX JOCTHKCHMSIX, COBPEMEHHBIX HCCIICIOBAaHHUSIX B OWOJIOTUH, MPUKIATHBIX aCIEeKTax
OuoyornvecKkux 3HaHWM. (s pa3BUTHSA U TOJAEpKaHHS WHTepeca 00YyJarolmMXcsi K OMOJIOTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTeprala B COJIEPIKAaHUH TPOTPAMMBI 110
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAaHOBJICHHS W Pa3BUTHS TOW WM MHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIINX
OMOJIOTNYECKUX M HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJIa/IEHUE
0o0y4JarIUMHUCS 3HAHUAMU O CTPYKTYPHO-QYHKLIHMOHAJIBHOM OpraHu3alliyd >KMBBIX CHCTEM
pasHOro paHra 1 MpuoOpeTeHne yMeHUH UCIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUM HHTEpeca K
onpenenéHHON 00macTu MpodeccHoHANIbHON NeATENbHOCTH, CBS3aHHOW C OMONOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHuUs.

Joctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreunBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHME OOYyYaroIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIMSIX, TMIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiIax,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTeM (KJIETKa, OpraHu3M, MOIMYJSALUs, BUJ,
OmoreorieHo3, Owocdepa); O BBIIAIOMIMXCSA OTKPBITUSX M COBPEMEHHBIX HCCIEIOBAaHUSAX B
OHOJIOrHH;

O3HAKOMJICHHE  OOydYaromMXcsi €  METOJAaMMU  TO3HAHUA  JKUBOM  MPHUPOABI:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOTHH,
AMOPHOJIOTHN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJOTUM, TAJIEOHTOJOTHH, DSKOJOTHH); METOJaMH  CaMOCTOSITEIBHOIO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHHe, H3MEpPEHUE,
AKCIEPUMEHT, MOJIEITMPOBAHMUE);

OBJIJICHUE OOYYArOIIMMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOAUTh, AHAIU3MPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(GOPMAIUIO; MOIb30BATHCS OMOJOTHYECKON TEPMUHOJIOTHEN U
CHUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXK/1Y Pa3BUTHEM OMOJIOTHUN U COLIUATIbHO-3KOHOMUYECKUMU
¥ HKOJIOTHYECKUMH IpoOIeMaMH YeJI0BEYECTBA; OL[CHUBATH MTOCIIEICTBUS CBOCH eI TEILHOCTH 110
OTHOIICHHIO K OKpPYKaIoLle NPUPONHONW cpele, COOCTBEHHOMY 3I0pPOBBIO M 3/10POBBIO
OKPYKAIOIIMX JIFOJIeH; OOOCHOBBIBaTH W COOJIIOAATh Mephbl MPOGUIAKTUKU HH(EKITMOHHBIX



3a0o0eBaHUi, TpaBWJIa TOBEACHUS B TNPHUPOJEC M oOOecredeHus 0e30MacHOCTH COOCTBEHHOM
KU3HEJCATEIIbHOCTH B YPE3BBIYAWHBIX CHUTyallUsIX MNPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTeprU30BaTh COBPEMEHHbIE HAyYHBIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BUTHE Yy 00YYaIONIMXCS WHTEJUIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCIIEIOBAaHUSIMU B OHOJIOTHH,
pemaeMbpIMi €10 MTPoOJIeMaMy, METOJOJIOTHel OWOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
OKCIIEPUMEHTAIBHBIX HWCCIEOBAHHUM, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OMOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIMTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJE B LIEJIOM H K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMHUPOBAHME HKOJOTHYECKOW, TIe€HETUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHue 00y4arIMMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(coOnromenne mMpaBWJI TOBEACHHS B MPHUPOJE, OXPaHBl BHJIOB, AIKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEIEATEIIbHOCTH B UpEe3BbIUaiHbIX
CUTYaIUsX IPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BaHUSI OMOJOTHYECKIX
3HAHUN U YMEHUH B MIOBCEAHEBHOM KU3HH;

CO3JaHME YCJIOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYaIOUIMMHCS WHIUBUAYaIbHON
0o0pa3oBaTeNbHON  TPAeKTOpUH, CHOCOOCTBYIOUIEH mMoOcienymmeMy HpodhecCHOHaTbHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHJWBHUIYaJbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OO01iee 4mMClIO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIeTIO),
B 11 xmacce — 102 gaca (3 yaca B HeZeNIO).

OT60p oprann3anuoOHHBIX (OPM, METOJIOB M CPEICTB 00yUEHUsI OMOJIOTHUN OCYIIECTBIISIETCS
¢ yuéroMm crenu(uKH ero CoAep KaHHWs M HANpPaBJIEHHOCTH Ha MPOJOHKEHHE OHMOJIOrMYEcKOro
00pa30BaHUs B OpraHU3aLUsAX CPETHEro MPO(hEeCCHOHATBHOIO U BBICIIEr0 00pa30BaHMsL.

OO0s3aTeNbHBIM YCIOBHEM TMPH OOyYeHHH OMONOTHMU Ha YIrIyOJIEHHOM YpOBHE SIBIISETCS
MpOBECHUE J1abOpaTOPHBIX U TMpakTHueckux padoT. Takke ywacTue oOydarmuxcs B
BBIMIOJTHEHUH IIPOEKTHBIX U y4eOHO-HCCIIeI0BAaTENIbCKUX paboT, TeMaTHKa KOTOPBIX OMpeeiseTcs
YUHTEJIEM Ha OCHOBE UMEIOIINXCSI MAaTEPUATIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCJIOBUM.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIIECIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoi arrecranuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpeMeHHass O6MONIOTHSI — KOMILJIEKCHas Hayka. KpaTkas ucrtopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMH mnpoOiembl. DyHaameHTardbHbIE, MPUKIATHBIE U
MOMCKOBBIE HAYYHbIE CCIIEOBAHUS B OMOJIOTHH.



3HavyeHre OWOJIOTHM B (POPMUPOBAHWM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, ces3annble ¢ 6nonorueil. 3HauyeHne OMOJIOTHH B IPAKTHYECKON JI€ATEIIEHOCTH
YeJIOBEKA: MEJUIIMHE, CEIIbCKOM XO035MCTBE, IPOMBIIUIEHHOCTH, OXPaHe IIPUPOJIBIL.

JdemoHcTpauMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I
Mengens, B. U. Bepnanckuii, . I1. I1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOIOrMYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak npeaMeT uydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €JUHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSALOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3ApPakKUMOCTh,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3aldd JKUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHbIM, TKAHEBBIM,
OpraHU3MEHHBIH, HOIYJIALIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
6uocdepusbiil. IIpoueccsl, NpoUCXoAsIMe B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kussp kak popma cymectBoBaHus Marepuu. Hayku, uzydaromiye )KuBble CUCTEMbl Ha pa3HbIX
YPOBHSIX OpraHU3allu.

N3yuenue xuBbIX cucteM. Metoabl OGuonorndyeckoi Hayku. HabGmroneHue, mzMepenue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeraaHanus3. [loHsaTMe o 3aBUCMMOH M HE3aBHCHUMOM
nepemeHHoi. IlmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ HocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yJbTaToB. [[pMUnMHBI MCKaKE€HUS PE3yJIbTaTOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuupel u cxembl: «OCHOBHbIE MNpPU3HAKU >KU3HW», «bBHOJOTMYECKHE CHCTEMBI,
«CBoiiCTBa )XKMBOW MaTepun», «YpOBHU OpPraHU3alMu KUBOM IPUPOIBD», «CTpOEeHUE KUBOTHON
KIIETKN», «TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OPraHu3May, «bnoreorneHos»,
«buocdepar, «MeToabl U3ydyeHUs )KUBOU TPUPOJIBI».

O6opynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOICHHHN, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEMM.

Tema 3. buosiorust KieTrku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IMHULIA JKUBOTO. VICTOpPUS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeToapl MOJEKYISIpHOW M KIETOYHOW OWOJIOTHH: MHKPOCKONUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHBIX aTroMOB, aAuddepeHnnanbHOe IEHTpUpyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue (uKkcupo8anHuix Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JeMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «cTtopus
pa3BUTHA METOJIOB MUKPOCKOIIUI.



O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KJIETOYHOW Ouonoruu (xpomarorpadus,
anexTpodopes, nuddeperiuanpHoe neHTpudyruposanue, [ILP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTpaMHUKpPOdIeMeHThl. Boga u €€ poius
KaK pacTBOpUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALUN.
MunepasnbHbie BElecTBa KJIETKH, UX Onojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bruonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OenkoBOW Moiiekynbl. llepBuunas crpykrypa Oenka, MenTuaHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

YrneBoabl. MoHOCaxapuabl, AUCaXapu/ibl, OJUTOcaxapu bl U nonucaxapuasl. OOmmuii miaxn
CTPOCHUS M (PU3UKO-XMMHUYECKHE CBOMCTBA YIIIeBOAOB. bronornueckue GyHKIMH yriIeBOI0B.

Jlumuael.  T'mapodmneHo-THIpOdoOHBIe  cBoiicTBa.  Kmaccudukammss — nummmos.
Tpurnmuuepuasl, Gochonunuabl, BOCKU, cTepouipl. buonornyeckue pynkuuu nunuaos. Obuue
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
IIOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpunuun xkomruiementapHoct. I[lpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupais.
Mecronaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunst PHK. @ynkunn PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. /[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Moodenupoeanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux Komniekcos. Komnvromepruiil Ouzatin u opeanuyecKuti CuHme3s OUOMONEKYI U UX
HenpupooOHbLX AHAN0208.

JleMoOHCTpaLun

[Toptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C.
IIpy3unep.

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

Tabmumpl u cxemsl: «llepuoamdeckass TabmuIla XUMHUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OEenKOBOW MOJNEKYNIb», «CTpoeHHE MOJEKYN YrieBoaoB», «CTpoeHHe MOJEeKys
munuoBY, «HykinenHoBbie KUCTOTE, «CTpoeHue MoeKyibl ATDy.

O6opynoBaHue: XuMU4ecKasi ocyia 1 000py1oBaHHe.

JlabopaTopnasi pa6ora «O0HapykeHHE OETKOB C ITOMOIIBIO KAaYeCTBEHHBIX PEAKIIHI.

JlabopaTopnas pa6ora «/ccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
Pa3INYHBIX OPTraHU3MOBY.

Tema 5. CtpoeHue 1 QyHKIUM KJIETKH

Tumbel KJIETOK: dyKapHOTHUYECKassh M mMpokapuoruyeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHUS KIETKH.



CtpoeHne TMpOKApUOTHUECKOW KJeTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOoTpo(HOI U aBTOTPODHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OUOIEHO3aX.

Crpoenue n (pyHKIIMOHMPOBAHUE dyKapHOTHUecKoW kieTku. [Inasmarnyeckas memOpaHa
(mnasmanemma). CrTpykTypa IUIa3MaTudeckod MeMmOpaHbl. TpaHcmopT —BewecTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysusa, oOnerduéHHas nudQys3us), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcnopt). Ilomxynponunaemocts mMemOpansl. PaGota
HaTpUIl-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, (arounTo3. Dk3ounTo3. KinerouHas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH pacTEHUM, TPUOOB.

Huronna3zma. Iutozons. Lurockener. [IBwkeHue nutomiazmMbel. OpraHouibl KICTKU.
OnHOMeMOpaHHBIE OpraHOWABI KIEeTKH: »HomIazmarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, UX CTpOeHHE U (QYyHKUUHU. B3auMMOCBS3b OJHOMEMOpaHHBIX OPraHOMUJOB KIIETKH.
CtpoeHue rpaHylspHOTO peTukyinyma. Mexanusm wnanpasnenuss oerkos 6 JIIIC. Cunte3
pactBopuMbix  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHysspHBIN)
SHIIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kinerounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBl KJIETKH: MHUTOXOHIPUHU, IIAcTUlbl. [lpoucxoorcoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepesckosckuui, JI. Mapeynuc). CtpoeHue u
GyHKUMM MHUTOXOHIpUH U muactuj. [lepBUuHBIE, BTOPUYHBIE U CIIOKHBIE IJIACTUIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl  BBICHIMX
pacTeHuM.

HememOpannbie opranousl kietku CtpoeHne M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kiaeTku. PuGocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuUKpodmIaMeHTbl. AKmunogbie
Mukpoghunamenmsi. MBbIIIEUHbIE KIETKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEUHbIX KAEmOK.
MuxkpotpyOouku. Knerounsiii mneHtp. CTpoeHHe U [BUKEHHE JKI'YTUKOB M PECHHUYEK.
MuxkpotpyOouku ruTorasmel. Llentpuons. benku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOCHUE M (DYHKIUH.
SAnepHslil 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacmonokeHHe XPOMOCOM B HMHTep(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHOuU
06010uKU 8 MUmo3e. HoepHulii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAsh  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL UK

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

Tabmuubl u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOM
KJIETKH», «CTpOEHUE PACTUTENBHON KIETKW», «CTpOeHUEe MUTOXOHIAPUN», «Aapoy», «CTtpoeHue
MPOKAPUOTUYECKOUN KIETKI.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JlaGoparopHas padora «/3yueHrue CTpOECHHS KIETOK Pa3IUYHbIX OPraHU3MOB).

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Monn3a U AEMIA3MOJIM3a B PaCTUTENIBHBIX
KJIIETKax».

IIpakTnyeckas padora «/3ydeHne NBUKEHUS HUTOILUIA3MbI B PACTUTEIIBHBIX KIETKAX).



Tema 6. O0MeH BelecTB M NPeBPallleHUE JHEPTUH B KJIETKe

AcCUMMIISINS ¥ JUCCUMIISALUS — B CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepOTPODHBINA. YUyacTue KUCI0poa B OOMEHHBIX MPOLEccax. JHEPreTUIecKoe
obecnieuenue kietku: npespamieHue AT® B oOMeHHBIX nporieccax. PepMEeHTATUBHBIN XapaKkTep
peakuil kieToyHoro mMetadonusma. epmMeHTHI, UX CTPOCHHE, CBOMCTBA U MEXAHU3M JICUCTBUA.
Kodepmentsr. Otinnuns pepMEHTOB OT HEOPraHMYECKUX KaTalIu3aTopoB. belku-akTHUBaTOpHl U
OENKU-UHTUOUTOPBI.  3aBHCUMOCTh CKOpPOCTH (DEPMEHTAaTHBHBIX pPEAaKUUH OT pa3IMyHbIX
(hakTopoB.

[lepBrUYHBII CHHTE3 OpPraHMYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHnvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonnoeo yeumpa. Pomp xmopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpoayKTUBHOCTD (HOTOCHHTE3A.
Bnusinue paznuyabix pakTOpoB Ha CKOPOCTh PoTOCHHTE3a. 3HaUeHHEe (OTOCHUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIHUPYIOIIHE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOIHbIE OaKTepru. 3HAUCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoKeHHUS U UX HCIIOJIb30BaHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTudeckoro obmeHa. [loATrOTOBHTEIBHBINA 3TaIll.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. POk MUTOXOHApPUH B MpoIEccax
O6uonoruueckoro okucieHus. Luxinueckue peakuuu. OkucauTeNbHOE (OCHOPHINPOBAHUE.
Onepeuss membpanunozo epaouenma npomonos. Cunmes ATD: paboma npomounnon ATD-
cunma3svl.  IlpeumymectBa a’poOHOro myTH OOMEHa BeELIECTB Iepel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JleMoOHCTpaLun

[Toprpetsr: [Ixk. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Crtpoenue pepMeHTa», «XEMOCHUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENApaTOB.

JlaGopaTopHas padora «/3ydeHne KaTaIuTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha IpUMepe
aMUJIa3bl WM KaTanaas3bl)y.

Jladoparopnasi pab6ora «l3ydenue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HaciiencrBenHast uHpopManus U peaju3anus eé B KIeTKe

Peakuuu marpuuHoro cunte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSAX MAaTPUYHOTO
cuHTe3a. Peanmsanusi HacnmencTBeHHONM uWHGpopMmauuu. l'eHeTHyeckuil KOJX, €ro CBOWCTBA.
Tpanckpunuus — matpuudblii cuHTe3 PHK. [IpuHIMOBI TpaHCKPUINIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUNAPAJUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckot
kiemxke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHeix PHK B OmocunTese Genka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OerKa.



Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymnsius ak THBHOCTH T€HOB y TPoKapHoT. I unoresa onepona (®. Kako0, XK. Mano).
MonexynapHnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynayuu
pabomsi 2enos. Perynsius 0OMEHHbBIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupychl — HeksileTouHble ()OPMBI KU3HU U 0OJMUraTtHbie nmapa3uthl. CTpOeHHE MPOCTHIX U
CJIIOXKHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzuennwviii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

BupycHsbie 3a005ieBanus YenoBeka, )kuBOTHBIX, pacteHuid. CITN ]I, COVID-19, counanbhbie
¥ MEIUIIUHCKHE TTPOOJIEMBI.

Buoungopmamuka: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxmypruvix
buonoeuueckux oanHvlx. Hanomexuonozauu 6 buonocuu u meouyure. Ilpoepammupyemole (hyHxkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JleMoOHCTpaLuu

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

Tabmuet u  cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupycem»,
«baxTtepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /KuzHeHHBIH UK KIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatonux B uHTepdaze. [loaroroska kietku x aeneHuto. [IpecuHTeTnuecKuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permmmkanmm — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTHUIIAPAJUIETbHOCTh. MexaHu3M
permukanuu [JHK. Xpomocomsr. Ctpoenue xpomocom. TeroMepsl 1 TeoMepasa. XpOMOCOMHBII
Ha0Op KJIETKU — KApUOTHUIL. JIMIIOMAHBIA M TamIouIHbI HaOOpBl XpPOMOCOM. ["'OMOJIOTrHYHbIE
XpoMocoMel. [Tos10BbIE XpPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a U MPOUCXOJAIIME B HUX MPOLECCHl. THIIbI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HadyeHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenp —
arornTo3.

Knerounoe s1po, XpoMocombl, (QYHKIIMOHAIbHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn knemrka» — ouounghopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanun

Tabmuiel u cxembl: «KU3HEHHBI UK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOMN, MHUKpompenapaThl: «MHUTO3 B KJIETKaX KOpellKa
JTyKay.

Jlaboparopnasi pabdora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JladopaTopnasi padora «HaGmoneHne MuTo3a B KJIETKAaX KOHYMKA KOpelIka Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

Buonornyeckoe  pazHooOpazue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJIOHUAJbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.



Oco0OeHHOCTH CTPOEHUS U KUHEICSATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUucTsl. KogoHnanbHbie
OpraHU3MBl.

B3auMocCBA3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMbl OPIaHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuwil. Tunbel pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHAs, IOKPOBHA,
NPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOCHHOCTH CTPOCHUs, (PYHKUUH U PACIOIOKCHHS
TKaHEW B OpraHax pacTeHUH.

TkaHM KUBOTHBIX U Y€JIOBEKA. THUIIbI )KUBOTHBIX TKAHEH: SMUTENNAIbHAsA, COCAUHUTEbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOCHHUs, (PYHKIUI U pacHOJIOKEHUs TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa tena opranusmoB. Kapkac pacrennii. CKeneTsl OAHOKJIETOYHBIX U MHOT'OKJIETOUHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHHS KOCTEH.

JIBukeHre OpraHu3moB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBO€, pEeCHUYHOe. J[IBU)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONU3Mbl M HACTHUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHUBOTHBIX U YeJIOBEKa: MbIlieuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

[lutanue opranusmoB. Ilormomienue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusaMH. IIuTaHue >XMBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKJIETOYHOE IHILEBAPEHHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbl MUIIEBAPUTENBHOrO TpakTa. I[lumeBapurtenbHbIe
»kenesbl. [InmeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuil. J{pixanue xuBoTHBIX. [{uddys3us razos yepes
NOBEpPXHOCTh KJeTKH. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe M j€royHoe
IpIxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. ODBOJIOLHMOHHOE YCIIO)KHEHHE
CTpO€HHUS JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTemMa dYelloBeka. MexaHu3Mm
BEHTWISIIIMM JIETKUX y IITUI] U MIEKONUTAIOIUX. Perynsnus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcropT BewiecTB y OpraHM3MOB. TpaHCIOpPTHBIE CUCTEMBI pAacTeHHMH. TpaHcmopr
BELIECTB y )KUBOTHBIX. KpoBeHOCHas cucTeMa u e€ opranbl. KpoBeHOCHas crcTtemMa o3BOHOUHBIX
KUBOTHBIX U yesoBeka. Cepjile, KpOBEHOCHbIE COCyAbl U KpoBb. Kpyru KpoBooOpaiueHus.
OBOJIIOLMOHHBIE YCIIO)KHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBI MO3BOHOYHBIX JKHBOTHBIX.
PaGora cepaua u e€ perynsimsi.

Beinenenne y opranusMmoB. Beigenenwe y pacteHuil. BwlneneHue 'y KMBOTHBIX.
CoxkpatutenbHble Bakyoiau. Opransl BbieneHus. OUibTpanusi, cCeKpenus 1 00paTHOE BCachIBaHUE
KaKk MEXaHM3Mbl pabOThl OpraHoB BblAeneHHs. CBSA3b MOJOCTH Tela C KPOBEHOCHOW U
BBIIETIUTENBHON cucTeMamMu. BbljeneHne y NO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. lloukm.
Crtpoenue u ¢pyHKIMOHUpOBaHKE HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y Opranu3MoB. 3aluTa y OJJHOKJIETOYHBIX OpraHu3MOB. CIIOpbl OaKTEepHil M IUCTHI
IpocTeluX. 3aluTa y MHOTOKJIETOYHBIX pacTeHuidl. Kyrtukyna. CpeacrtBa mnacCUBHOW U
XAMHUYECKOMN 3a1IUThl. ODUTOHIUIBI.

3alnTa y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M X POW3BOAHBIE. 3aIIMTAa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KIeTOUHBIH M TymMOpajdbHBII HMMMYHHUTET.
Bpoxnéuuelii u  npuoOpeTéHHbIM cneunpuueckuié UMMYyHUTET. Teopus KIOHAIbHO-
cesniektuBHOro ummyHnurera (I1. Opnux, @. M. beprer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.



Pa3apaxkuMocTe M perynsauuss y OpraHu3MoB. Pa3ipakuMoCTb y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PazgpaxxumocTs U peryisauus y pacTeHuM. POCTOBBIE BellecTBa M HUX
3HA4YCHMUE.

HepBHast cucrema u peduekropHas peryisiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIO0XKHEHUE CTPOEHUST HEPBHOM CHCTEMBI y KMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediexkc u pednexropnas myra. besycnoBHble u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryysuuss M SHAOKPUHHAs CUCTEMa >XMBOTHBIX U 4yenoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M HUX TOpMOHBL. JleiicTBue ropMoHOB. B3auMocCBA3bp HEpBHOU U
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucrema.

JleMoOHCTpaL U

[Toptper: N. II. 11aBnos.

Tabmuipel u cxeMbl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOIOPOCIN,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOCHHE HACEKOMBIX», «TKaHM pacTeHHi,
«KopueBbie cucrempr», «CtpoeHue crebns», «CTpoeHHE ITUCTOBOM IUTACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «Mpimeynas cucremay,
«BbiaenurenbHas cucrema», «JHIOKpPUHHAsA cucrteMay, «CTpoeHue MbIuby, «MIMMyHUTETY,
«KumeunononoctHslie», «CxeMa nuTaHus pacTeHHuil», «KpOBEHOCHbIE CUCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujps», «CTpoeHHE IUIaHApun», «BHYTpeHHEE CTPOECHHE 10KIEBOTO
yepssi», «HepBHas cucrema pwiO», «HepBHas cucrema nsrymku», «HepBHass cucrema
npecMmbikatomuxcs», «HepBHast cuctrema ntuny, «HepBHass cuctema MIIEKONMMTAIOIINX,
«HepBnas cucrema uenoBekay, «Peduexcy.

ObopynoBaHue: CBETOBONH MHUKPOCKOI, MHUKPOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHe, PaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
00opyI0BaHuUE IS IEMOHCTPALIMHU TOYBEHHOT'O U BO3TYLITHOTO MUTaHUS PaCTeHUMH, pacileTICHHs
Kpaxmaja 1 O0enKoB 1noj AeiicTBrueM (GepMEeHTOB, 000PYJOBaHUE AJISl IEMOHCTPALIMU OIBITOB 10
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeNIbHbIX JBUKEHHM, MOAEIu
TOJIOBHOT'O MO3Ta Pa3jNYHbIX KUBOTHBIX.

JlabopaTopnasi paGora «l3yueHne TkaHel pacTeHUN».

Jladoparopnasi padora «/3yueHre TKaHe# )KUBOTHBIX.

JladopaTropnasi padora «/3yueHrne opraHoB IIBETKOBOTO PACTCHHSI.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) U M0JI0BOe. Bubl
0ecrooro pa3MHOKEHUS: TOUYKOBAaHUE, CIIOPYIISIIMS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmHoxkeHue. llonoBeie kieTku, Wik rameTbl. Meio3. Craguu Menosa.
[ToBenenue xpomocom B Meinose. Kpoccunrosep. buonornyeckuii cMbICi MelH03a U TOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pazputue. ['amerorenes y )kuBoTHbIX. [TooBeie xene3pl. OOpazoBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue NOJIOBbIX KIETOK.

Omio1oTBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.



NHauBuyabHOE Pa3BUTHE OPTaHU3MOB (OHTOTEHE3). IMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranusMoB. Mopghozcenes — o0na uz enasnvix npobaem smopuonocuu. Konyenyus mopghocernos u
Mmooenu mopgoeenesa. Ctaauu SMOpPHOTEHE3a JKUBOTHBIX (Ha MpuMepe JATyIku). [pooienue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodnenue. brnacmyna, munol
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKOMTAIONINX. 3apOJBIIIEBLIC JTUCTKUA (TacTPYJISAINS).
3aknaZKka OpraHoOB M TKaHEW U3 3apOoJbIIIEBBIX JHUCTKOB. B3aumHOe BiMsHUE YacTel
Pa3BUBAIOIIETOCS 3apO/IbIiia (3MOpHUOHATbHAS HHAYKIINS ). 3aKJIa/IKa TIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3ysibTaT HepapXUUYecKUX B3aUMOJICHCTBHUI reHOB. BiusHue Ha sMOpHOHATIEHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue xuBoTHBIX. IlocTamOpuonaneHbIi mepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W II03BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHuE NPSIMOro W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta KUBOTHBIX. @akTOpbl PETYJSLUMU POCTAa KUBOTHBIX U yenoBeka. Craguu
NOCTAMOPHUOHAIIBHOTO DPAa3BUTHUS y JKUBOTHBIX M ueioBeka. [lepuojibl OHTOreHesa 4YesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKUE TPOLECCHI.

Pasmuoxenue u pazpurue pacteHuil. ['lamerodut u cnopodur. Meiio3 B )KU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiiosa. ['amerorenes y pacrenuit. Omio10TBOpeHUE U
pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. [[BOilHOE OIIOOTBOPEHUE Yy LIBETKOBBIX PACTCHHI.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl PEryJsSIlIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpan U

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuupl 1 cxembl: «BereratnBHOEe pa3smMHOKeHHE», «THIBI 0ECIONIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHHE HBIUIEHb», «Pa3MHOXEHUE THUIPBDY,
«Melio3», «Xpomocomsl», «I['amerorenes», «CTpoeHHME SHIEKIETKM U CIEPMAaTO30UAa»,
«OCHOBHBIE CTaIMM OHTOTEHE3a», «[IpsiMoe 1 HenpsAMoe pa3BUTHEY, «Pa3BUTHE MAICKOTO KYyKay,
«Pa3Butne capanum», «Pa3zBuTme nArymku», «J/[BOMHOE OIIOZOTBOPEHHE Yy ILIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOM KanycTbl», «’KHU3HEHHBIN LUK MXa», < KM3HEHHBIN [IUKJI MAIIOPOTHUKAY, </ KHU3HEHHbII
LIUKJI COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaTsl SHIIEKJIETOK U CIIEPMaTO30UI0B,
Mozeinb «L UK pa3BUTHS JIATYILIKW Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMsS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOITpenaparaxy.

IIpakTuyeckass padora «BpIsBICHHE MPU3HAKOB CXOJCTBA 3apOABIIICH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U M3MEHYHMBOCTH OPraHU3MOB

HcTopus craHOBIEHUS U pa3BUTHUS TeHETHKH Kak HayKu. Pabotsl I'. Menaens, ['. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butiu renetuku. Pabotst H. K. Konbsiosa, H. 1.
Basuiioa, A. H. benosepckoro, I'. JI. Kapneuernko, FO. A. ®wmmnuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
TeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA MNPHU3HAK, TOMO3UIOTAa,
reTepo3UroTa, YMCTas JIMHUS, THOpUAbI, reHOTHN, (GeHoTturn. OCHOBHBIE METOJbl T'C€HETUKU:
TUOPHUIOTOTHYECKUH, ITUTOIOTHUCCKUI, MOJIEKYIISIPHO-TEHETUICCKUMN.



JleMoHCTpauMu

[Toptpetsr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benosepckuii, I'. . Kaprieuenko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIBaHU.

Jladoparopnasi padora «J/Ipo3odriia kak 00bEKT FTeHeTUUECKHUX UCCIEIOBAaHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eIMHO00pa3us TMOpUIOB
nepBoro nokojeHus. [IpaBuno nomuanpoBanus. Bropoit 3akoH MeHaens — 3aK0H paclilerieHus
npu3HakoB. lluTojormueckue OCHOBbI MOHOTHOPUIHOTO CKpelIuBaHUs. [ 'HIOTe3a YHMCTOTHI
ramer.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbli  XapakTep — HaclleJJOBAHMUS.
Pacensienue npu3HakoB Py HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HaCJIeIOBaHMs TPU3HAKOB. LlUToMOrHYecKkre OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHNS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOe Hacle10BaHne
T€HOB, HAPYIIEHHUE CLETUICHUS MEX1Y TeHaMH. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

['enetnka mosa. XpOMOCOMHBIH MEXAaHHM3M OIPEACIICHUs Moa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX C TIOJIOM.

I'enotun kak wenoctHass cucrtema. llneloTponuss — MHOKECTBEHHOE [EHCTBHE TEHA.
MHoxecTBEHHBIH auienu3M. B3auMozieicTBue HeaUIeNbHBIX T'€HOB. KOMIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYEeCKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOTIOTHUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
cUMOUOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH — Mapa3suT» U «XO35IMH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJICHUSAX
KJIETOK 1 OPraHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmunel u cxembl: «llepBblil U BTOpoit 3akoHbl Menaens», «Tperuit 3akon Menaens»,
«AHanu3upyollee ckpenuBaiue», «HenoiaHoe nomuHupoBanuey, «CLerieHHOe Hacel0BaHHe
NPU3HAKOB y Apo3oduisy, «I'eHetnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduis,
«Kapuotun nruus», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoBY.

O6opynoBaHue: MOJAENb JJIsl JIEMOHCTPAllUU 3aKOHOB €IMHO00pa3us ruOpua0B IEPBOTroO
MOKOJIEHUS! W paclleryIeHus] MPU3HAKOB, MOJENb AJs JEMOHCTpallMd 3aKOHa HE3aBHCHMOTO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMH CLEIUIEHHOTO HACJIEI0BaH!s IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «Jpo3odumay.

IIpakTuyeckass pabdora «/3ydeHne pe3ylbTaTOB MOHOTHOPHIAHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3yyeHue pe3yabTaToB JUTHOPUAHOTO CKPEUIMBAHUSA Y
TPO30(HITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

B3auMopeiicTBue TeHoTHIIa U cpeapl npu (GopMupoBaHMHM (GeHoTumna. M3MEeHYMBOCTH
npusHakoB. KauecTBeHHble 1 KOJIMYECTBEHHBbIE INPU3HAKU. Buabl  HM3MEHYMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEICTBEHHAS!.



MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B (GopMUpPOBaHUM MOIU(MUKALMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuaunoHHbIN psii M BapuanmoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enHoTunuueckass u3MEHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Buibl
FeHOTUITMYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHass ©13MEHUYMBOCTh. Mel03 M MOJIOBOM MpoIEecc — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. PoJTb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3Hoo0pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanonHas W3MEHYMBOCTb. BHIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYLHUPOBAaHHBIE MYyTallUHU. SEepHBIE M IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTauuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyrareHbl U HX
BJIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO IpoLecca. 3aKOH FOMOJOTHYECKHX
psngoB B HacneacTBeHHoOW wu3MmeHunBocTd (H.M. BasunioB). BHesnepHas HM3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (QaKmopoé 6 HACIe008aHuu u
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JdeMoHcTpannn

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

Tabmunel 1 cxembl: «BUIBI M3MEHYHMBOCTHY, «MoAH(PUKAIMOHHAS H3MEHYUBOCTHY,
«KomOuHaTBHAs ©3MEHUYUBOCThY, «Melo3y», «OmnoaoTBopenuey, «I enernueckue 3a001eBaHus
yesnoBekay, «Buasl myraruin.

O6opynoBaHue: *uBble U repOapHble 3K3EeMIULSIPbl KOMHATHBIX PpAacTeHHM, PHUCYHKHU
(dpotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopnass pabora «McciemoBaHuE 3aKOHOMEPHOCTEH  MoAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUALMOHHOW KPUBOW.

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

Tema 14. I'eneTnka yejioBeka

Kapuotun uenoBeka. MexayHapoaHass MporpaMMa HCCIEIOBAaHUS T€HOMa YeJIOBEKa.
MeTopl U3yueHusi TeHETUKU YelOBeKa: TeHealoTHYecKuil, OMIM3HEIOBbIM, ITUTOTeHETUYECKUH,
HOMYJISIIIMOHHO-CTaTUCTUUECKUH, MOJEKyJIsgspHO-reHeThueckuil. COBpEMEHHOE OIpeeeHne
TE€HOTHIIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHucCie ¢ momombo ITIP-
ananu3a. HacnencrBennsle 3a00s1eBaHus 4eaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bonesnn ¢ HaciencTBEHHOM NpPeapacloyIOKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONW TIE€HETHKH B
NPEIOTBPALICHUH M JIEYEHUU TI'eHETHYECKHUX 3a0o0jieBaHUM yesoBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHYECKUE aCIEKThI
WCCJICIOBAaHMI B 00JIACTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpHl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEIOBEKa K (PU3NYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYKawIlew cpeasl. ['eHeTnueckas MpeapacroiokeHHOCTh
YEJI0BEKa K MMaTOJOTHSM.

JleMoOHCTpanuu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3y4eHHs] TEHETUKH UYEIOBEKay,
«I'enetnueckue 3a00JI€BaHUS YETOBEKAY.

IpakTnyeckasi padbora «CocTaBICHHE U aHAIU3 POJOCIOBHOM.

Tema 15. Cesiekunsi OpraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkACHUE CEeJIEeKIMM U JoMecTukauuu. Yuenue H. .
BapunoBa o L{eHTpax mpoucxoxaeHus 1 MHOT000pasusl KyJabTypHBIX pacTeHuil. Posb cenexiuun



B CO3/IaHMH COPTOB PACTEHUI U MOPOJI ) KUBOTHBIX. COpT, MOpOJIa, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
pAloB B HacliencTBeHHOM n3MeHunBocTH H. V. BaBuioBa, ero 3HaueHue i CENEKLIMOHHOMN
paboTHI.

MeTopl ceneKITMOHHOM paboThl. MICKyCCTBEHHBIN OTOOp: MACCOBBIM W MHAMBUYaIbHBIN.
OTtanbl KOMOWHAIIMOHHOW ceJieKIuu. VcrbITaHue mpou3BOAUTENCH 1O moToMcTBY. OTOOp MO
TEHOTHITY C IMOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA U OTOOP IO TEHOTHUITY C IMTOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuanvoHHBIR 1
XUMHUYECKHM MyTareHe3 Kak MCTOYHMK MYyTalUuid Yy KYJIbTYpPHBIX (OpM OpraHHU3MOB.
Hcnonk30BaHre TEHOMHOTO PeaKTUPOBAHUS U MeTO0B pekoMOnHaHTHBIX JIHK aiis momy4uenus
MCXOJIHOTO MaTepHuaa Jijisi CEJICKIUU.

[Tonyuenune mnonumionnoB. BuyTpuBuaoBas rtulpuauszanus. bIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpuauHT. HepoacTBeHHOe CKpeluBaHue, Wik ayTopuausr. ['ereposuc u
ero mnpuuuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OtmanéHHas rudpuaUzaIus.
[Tpeononenne Oecruioguss MEXKBHJIOBBIX THOPUAOB. JIOCTH)KCHHS CENCKIIMM PACTCHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNOYUsLY.

CoxpaHeHHe U M3Y4YEHHE T'€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHH W HX JAMKUX
poauyei i CO3aHUs HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYJIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX YIYUULeHUs CYUeCm8YIoWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUuemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL U

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

Tabmuipl 1 cxeMbl: «L{eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTUYECKHX PSJIOB B HACJIECACTBEHHON HM3MEHYUBOCTHY», «METOIbI CEIEKIINM,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlaboparopHasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHUX
YKUBOTHBIX).

JlabopaTopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUI».

Ikekypenst «OCHOBHBIE METOJIBI M JAOCTUXKEHHUS CENEKIMU PACTEHHM W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATEIHHBIM y4acTOK, B TEIIMYHOE
XO03HCTBO, B TaOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BuOTeXHOJIOTHA 1 CHHTeTHYECKasi OHO0JI0TUs

OOBEKTHI, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOUYHbIE U TKaHEBBIE KYIbTYPHI,
MHUKPOOPTaHU3MBI, HMX XapaKTePUCTHUKA. TpaJWIIMOHHAs OWOTEXHOJOTHS: XJIeOOIeUeHue,
MOJTYYCHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENNE. Mukpoouomornueckuii cuaTe3. OOBEKTHI
MUKpPOOHOIIOTHYECKUX TexHomoruil. [Ipon3BoacTBO OelKka, aMUHOKHUCIIOT U BUTAMHHOB.

Co3manue TEXHOJOTMM W MHCTPYMEHTOB  IIEJICHANpPABICHHOTO  WU3MEHEHUA U
KOHCTPYHPOBAHHUs T€HOMOB C ILI€JIbIO MOJYYEHHs] OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEp KAIINX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHE MTYTH.

Knerounas muxkeHepus. MeTolbl KyJbTypbl KJIETOK M TKaHEW pAacCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3anus U coMaTH4YecKuil smOpuorenes. Mcmonp3oBaHue
TariOnJI0B B CEIEKUMU pacTeHuil. [lonyuenue monoknonanvuwvix awmumen. Flcnonvzoeanue



MOHOKJIOHANbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PexoHcTpyKk1Ms AHLEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO/1 TpaHCIJIAaHTALIUHU SAEP KIIETOK.
Texnonozuu  0300po6nenus,  KyIbMUSBUPOBAHUS U  MUKPOKIOHAILHO2O — PASMHONCEHUS.
CeNbCKOXO3AUCEEHHBIX KVIbIYD.

XpOMOCOMHAsI U TeHHas MHXeHepus. VICKyCCTBEHHBIN CUHTE3 I'e€Ha U KOHCTPYUPOBaHUE
pexkombunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTUBBI
XpPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WHXEHEPUHU.

Menununckue 6uorexnosnioruu. [loctrenomuas mudposas menununa. [11[P-nmuarnocTuka.
MeTaboI0MHBIN aHATN3, TEHOLEHTPUYECKUI aHAIN3 TPOTEOMa YEJIOBEKA JIJISl OLEHKH COCTOSHHS
€ro 3/10poBbs. Mcronp30BaHne CTBOJIOBBIX KIIETOK. TapreTHas Tepamnus paka. 3D-Ononnxenepus
IUTsE pa3paboTKH (hyH/IaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/IaHUSI KOMILIEKCHBIX
TKaHeW COYeTaHWEM TEXHOJOTHIl TpEXMEPHOro OMONpPUHTHHTA U ckaddoyauHTa AJi pelICHUs
3a71a4 NEPCOHATM3UPOBAHHON MEJIULIHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpHBIX MexaHu3MoB (yHkiuonupoBanus PHK-
COJIeprKallliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAacHbIE 3a00JIEBaHUS YeTIOBEKA U JKUBOTHBIX.

JleMoOHCTpaLuu

Tabmuubet w  cxemsl: «/cnonb30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
MIPOU3BOACTBEY, «KieTouHast HHXXeHepus», «['eHHass nHKEeHepus».

JlaGopaTopHas pa6ora «/I3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloxyyeHre MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKeKkypeust «buoTexXHOIOrns — BayKHEHIIas NpoU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO)Y.

11 KJIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPeACTABIEHHA B OHOJIOTHHI

OpomononHas teopust Y. JlapBuna. [Ipennocsuiku BOSHUKHOBEHHS JapBUHU3MA. JKU3HB
Y Hay4dHas JearenbHocTh Y. JlapBuHa.

JBuwxkyme cunel 9Bodonuu  BuAoB mo Y. JlapBuHy (BbICOKass HWHTEHCHUBHOCTH
pPa3MHOXKEHHS OPraHU3MOB, HAacJE€JACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIEeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunterndeckoit Teopuu sBoonuu (CTI). HelirpanbHas Teopurst SBOIIOIHH.
CoBpemeHHas IBOJIIOIIMOHHAs Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoHCTpanuu

[Moptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yersepukos, U. U. IlImaneraysen, k. Xonaern, /. K. benses.

Tabmumpl n cxemsl: «Cuctema xuBoit nmpuponbl (mo K. Jlunuew)», «JlecTHuia KuBbIX
cyuiects (1o Jlamapky)», «Mexanu3m popMHUPOBaHUS IPUCTIOCOOTICHUN Y PACTCHHUI 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaxu Y. Japunay,
«Dopmbl 60pBEOBI 3a cymecTBoOBaHuEY, «Ilopoas! romyoeity, «MHoroobpasue KylIbTypHBIX (hopm
KarmycTb», «[lopoasl AOMamIHUX >KMBOTHBIX», «Cxema oOpa3oBaHHs HOBBIX BUAOB (mo Y.
HapBuny)», «Cxema COOTHOIICHHS ABWXKYLIUX CHJI 3BOJTOLMN», «OCHOBHBIE MOJOXKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIVM.



Tema 2. MuUKpo3BOJIIOIHSA U €€ pe3yJIbTaThl

[Tonmymsiuust Kak 3JeMEeHTapHas eAuHULA 3BoolMH. COBpEMEHHBIE METOJbl OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us v CTPYKTYPHI MOMYsIuid. Mi3MeHnenue reHo(oH/1a MOMyISAInun Kak
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus JIkx. Xapmau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIUME CHJIBI) JBOJIONMHM. MyTallMOHHBIA TIpoIecc.
KomOunaTtuBHas 13MeHYMBOCTb. [[peti¢) reHOB — ciryuyaiiHble HeHalpaBICHHBIE H3MEHEHHUS YacTOT
ajuteniedt B monyssinusax. DGdekT ocHoBatens. Ipgexkm Oymowiiounozo copaviuika. CrudiceHue
2EHeMmU4ecKo20 pasHoobpasus: npudunsl u cieocmeus. llpossienue sghghexma opeiigha ceros 6
oonvwux U maneix nonyiayusx. Murpanuu. V3omsamus  momynsuuii:  reorpaduueckas
(mpocTpaHCTBEHHAs), OMOIOTHYeCcKast (PEPOTYKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBistomuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
oTOopa: IBWXKYLIUH, CTaOWIM3UPYIOUINH, paspbiBatomuii (au3pyntuBHbIi). [lonoBoit or6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MTOBECHUSI )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHUE
MPUCTIOCOOICHUI y opranu3MoB. ApoMopdo3bl u uanoagantanuu. [lpumeps! nprucnocodieHui y
OpraHu3MoB: Mopdoioruueckue, GU3HOIOTHYECKUE, OUOXHMUYECKUE, MOBEJACHUYECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepuu u crpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MUKPOIBOIIOLUH.
Wzomsimust — kmroueBoil  aktop BugooOpazoBanusa. Ilytm u cnocoObl BHI000pa3oBaHUS:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (IPKOJIOTUYECKOE), «MTHOBEHHOE
(monummonanzanuus, rudpuanzanus). JJuTeIbHOCTh SBONIOIIMOHHBIX TPOIECCOB.

Mexanuzmsbl GopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIONMOHHOM OuojorMM B pa3paboOTKE HAayyHBIX METOJOB COXPAHEHUS
6unopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X03s5ieB. MexaHU3MbI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

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

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lomynsiuoHHas CTpykTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymipe CHIBI  DBOJIOIUN,
«OKoyornyeckas HM30JSLMS MOMYJSIUM ceBaHCKOM Gopenn», «l'eorpaduyeckas H30JIALUSL
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHMIIBI 1aypcKoit», «[lomyssiroHHbIE BOJIHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeHCTBUA ecTecTBEHHOro otOopay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHUE, «HaycTpuanbHbIN MEJIaHU3M, «KuBble HCKOITAEMBIEY,
«ITokpoBUTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpenympexparomas oOKpacka >KUBOTHBIX»,
«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpapmyeckoe BHuI00Opa3oBaHME TpEX BUIOB  JIAHABIIICH,
«OKosornyeckoe BUI000pa3oBaHHE BUAOB cUHUL, «[lomummounsl pacrenuit», «KamycTHo-
peneyHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena MTHIl U 3BEper C
IpUMepaMu pa3jMyYHbIX MPUCIOCOONIEHUH, Yydella MTHUIl M 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHui OJIM3KUX BHUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopnasi paboTa «BbIsSBICHIE U3MEHUYNBOCTH Y 0COOEH OJTHOTO BUIAY.

JlabopaTopnasi pa6ora «llpucrnocoOneHuss OpPraHW3MOB H HMX OTHOCHUTEIbHAS
11eJIECO00PA3HOCTH Y.



Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakpolsBoitolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOJIIOLHH.
[Tepexonubie GopMbl U PUIOrEeHETUYECKUE PSIbI OPTAaHU3MOB.

buoreorpaduyeckue metonsl u3ydeHus osBomonuu. CpaBHenue @uopbl U (ayHbl
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue odnactu 3emiau. BUabl-9)HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHUECKHEe METObl M3YyYCHHS HBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIFOLMHA OHTOIE€HE3a M TOSBJICHUS SBOJIOLIUOHHBIX HOBLIECTB.
I'omonornyHele U aHANIOrMYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJleKyIsipHO-
TreHEeTHYeCKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  HM3YUCHHs]  HBOJIOIUH.
["'omonornunsie renbl. CoOBpeMEHHbIE METO/IbI TIOCTPOEHUSI (PUIIOTEHETHUECKHX JEPEBLEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS T€HOMOB.

OO6mue 3akoHOMepHOCTH (mpaBwia) dBOMOUMU. [lpunyun  cmeHvl  QyHKYuULl.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIIOLUH.

JleMoOHCTpaL U

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

Tabmuipl u cxembl: «OUIOTeHETUYECKUH PAJT JIOMIATN», «APXEONTEPUKC», «3BEpPO3yObIe
suiepel», «Cterouedans», «Punnodurer», «CeMeHHbIE MAaNOPOTHUKNY, «buoreorpadudeckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukrThl», «HawanmpHble CTaguu 3MOPHOHATBHOTO
Pa3BUTHS IO3BOHOYHBIX JKUBOTHBIX», «I 'OMOJIOTMUHBIE Y AaHAJIOTUUHBIE OpraHbly, «PyIuMeHTbI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpHI 4YeJOBEKa M IIMMIIAH3e», «lJ1aBHbIE HampaBJIEHUS
ABOJIIOLIMNY, «O01IMe 3aKOHOMEPHOCTH IBOJIIOLIUN.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDHKA HCKOMAeMBIX OCTaTKOB OpPTraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue u pa3BuTHe )KM3HU HA 3emJie

Hayunble rumoTe3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposepkeHue oneitaMu ®@. Penn, JI. Cnamnannanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHbIE ATarnbl HeopraHuueckoi Bosonnu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUEcKasi IBOJIONMS. AOHOT€HHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
OmnsiT C. Muitepa u I'. FOpu. O6pazoBanue noinuMepoB U3 MoHOMEpoB. KoaliepBaTHas runoresa
A. W. Onapuna, runote3a nepBuuyHoro OynboHa JIx. XonjeiHa, reHeTnyeckas rumnoresa [
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue memopaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Hctopuss 3emnum u Meroabl €€ wu3ydeHus. lckomaeMbple OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNbHasT M aOCONIOTHAsE T'€OXPOHOJIOTHS.
['eoxpoHoOrMUecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

Hauanbnbie atanel oprannyeckoil 3Bostouud. [losiBIEHHE U 3BOJIIOLMUSA MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOTUIEHKM KaK aHajor TepBbIX Ha 3emie cooOmiectB. Ctpomaronuthl. [IpokapuoTsl u
3YKapHUOTBHI.

[Tpoucxoxaenue 3ykapuoT (CUMOMOTreHe3). DBOJIOLMOHHOE MPOUCXOXKACHUE BUPYCOB.
ITpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  T'PYII
MHOT'OKJIETOYHBIX OPraHU3MOB.



OCHOBHBIE 3Tambl JBOJIIOIUU BBICHIUX pacTeHuid. OCHOBHBIE apoMop(]o3bl pacTeHH.
Boixon pactenuii Ha cyury. [losiBiieHne criopoBbIX pacTeHUI 1 3aBOeBaHUe UMU cyllid. CeMEHHbIE
pacreHus. [IpoucxoxaeHne UBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XKUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpaoBbIe
KUBOTHBIC. JKH3HBL B BOJIE. DBOOIMS TTO3BOHOYHEIX. [Iponcxoxaenne ampuOuil 1 penTIni.
[TpoucxoxaeHne MICKOMHUTAIMUX W OTUI. [lpuHiun xiarodeBoro apomopdosa. OcBoeHHE
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emiie 110 ApaM U MEPUOIaM: apXxeH, MpOoTEepO30H, MaIe030i, ME3030i,
KaifHo30H. O011ast XapaKTepUCTHKA KJIMMaTa U re0J0rMYecKuX mnpoueccos. [losBienue u pacuser
XapaKTEpHBIX OpPraHU3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMOoCQepBhl.

MaccoBble BbIMUpAHUS — HKOJOTMYECKHUE KPHU3HCHI Mpounuioro. IlpuumHbl U cienctBus
MaccoBbIX BbIMHUpaHUil. COBpEMEHHBIM 3KOJIOTMUECKUN KpusHc, ero ocodeHHoctu. ITpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpemeHHast cucTtemMa opranudeckoro mupa. [IpuHIUIBI KIaccuPHUKAIMU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPIraHU3MOB.

JleMoOHCTpaLuu

[Toptpersr: @. Pean, JI. Cnannanuaunu, JI. [lacrep, . . Meunukos, A. U. Onapun, Ix.
Xonpeiin, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuUro
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «OTansl HeopraHMuecKon
sBoIOLIMNY, «['eoxpoHosoruyeckas mkana», «HadanbHble 3Tanbl OpraHUYECKOW 3BOIIOLUNY,
«Cxema 00pa30BaHUs DYKApUOT MMyTEM cUMOHOTreHe3ay, «Cructema )UBOM mpupoibl», «CTpoeHue
BUpyca», «Apomopdo3bl pacTteHuit», «PuHHOGUTHY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHOrokieTounble BoAopociam», «Mxu», «llanmopoTHukn», «I 0JOCEMEHHBIE PACTECHUSY,
«Opranbl IBETKOBBIX pacTeHHi», «(CxemMa pa3BUTHS IKUBOTHOTO MHUpPa», «ApoMopdo3bl
JKUBOTHBIX», «[Ipocreitmmey, «KumeunononoctHeiey, «llmockue yepBu», «UineHHUCTOHOTHER,
«Pv10BIY, «3emHOBOIHBIEY, «IIpecmbikaromuecsy», «lItuiby, «Muekonutarommuey», «Pa3Butue
JKU3HU B apXEUCKOM 3pe», «Pa3BUTHE XHW3HM B NPOTEPO30MCKOW 3pe», «Pa3Buthe XU3HH B
MaJIe030MCKOM Ape, «Pa3BUTHE KU3HHA B ME3030MCKON 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
ape», «COBpEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

O6opynoBanue: repOapuyd pacTEHUH pPa3IUYHBIX OTIENOB, KOJJIEKIIMA HACEKOMBIX,
BJIQKHBIE IpernapaThl >KMUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOXKHX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEpel, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JgaboparopHasi padora «MonenupoBanue onbiToB Mumiepa—tOpu mno
M3Yy4EHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOM aTMochepe».

JlaGopaTropHass pabora «l3ydeHHME W ONHUCAHME HMCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «3yueHre 0coOEHHOCTEH CTPOCHUS PACTEHUH Pa3HBIX OTIEIIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEHN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema 5. IIpoucxo:kaeHue yeJ0BeKa — AHTPONOreHe3

Pa3znensl u 3amaun aHTpOMONIOrul. MeTo1bl AHTPOIOJIOTUH.

CraHOBJIEHHE TIPEACTABICHUN O NPOMCXOXKJIECHUU 4YEJIOBEKA. PenuruosHble BO33pEHHUS.
CoBpeMEHHBIE HAYYHbIE TEOPUH.



CxoncTBO 4yenoBeka € KMBOTHbIMU. (CHcTeMaTrhyeckoe IIOJIOKEHUE  YeJIOBEKa.
CBuzeTenbCcTBa CXOJACTBA UEIOBEKA C JKHBOTHBIMH: CPaBHHTEIHHO-MOP(]OIOTHUECKHE,
IMOPHUONIOTUYECKUE, (U3HOIOTO-OMOXUMHUYECKHe, MOoBeAeHUecKne. OTINYus dYenoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAIbHOW CHUCTEMBI.

JBwmxymue cuitbl ((hakTophl) aHTPOIIOTeHE3a: OMOJIOTHYecKue, connanbabie. COOTHOIICHHE
OMOJIOTUYECKHX U COIUATBHBIX (PAKTOPOB B AaHTPOIIOTECHE3E.

OcHoBHBIE CTaIUU aHTpoOIIOreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIIBI) U
paHHME MOHTHABI — OOIIMe MPEIKU YeI0BEKOOOpa3HbIX 00€3bsiH U JI0JCH. ABCTPalIONUTEKU —
JIBYHOTHE TNPEIKU JIoAci. YeloBeK yMelbld, MEepBble M3rOTOBJICHHUS OpYyAHWil Tpyna. Uemoek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JItoAeH 3a mpenensl Adpuku. YenoBek renenbOeprckuii —
001l mpeoK HeaHJePTaIbCKOTO YeIOBEKa U YelIoBeKa pa3yMHOro. YenoBek HeaH epTaibCKuit
KaK BUJI JIIOJEH XOJOJHOTO KiIMMarta. YemoBeK pa3yMHbI COBPEMEHHOrO THIA, JIEHHCOBCKUM
YeJIOBEK, OCBOCHNE KOHTHHEHTOB 3a penenaMu Adpuku. [lareoreHeTrka 1 majaeoreHoOMHKa.

OBOJIIOLMS COBPEMEHHOI'O uenoBeKa. EcTecTBeHHbBI OTOOp B MONYJSALUAX 4YeJIOBEKa.
Myranuonsslii porecc U noaumopdusm. [lomymsiroHHbIe BOIHBI, Ipeii() reHoB, MUTpaLUs U
«a(dexT ocHOBaTEN» B MOMYIALUAX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbiine pacel: eBporeouaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (9KBATOpHUAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH pacceleHHs 4YeloBeKa 1Mo IulaHere. EnumHcTBO uenoBeueckux pac. Hayunas
HECOCTOSITENNLHOCTh pacu3Ma. [IpucrnocobieHHOCTh YeoBeKa K Pa3HbIM YCIOBHAM OKPY>Karomei
cpensl. BnusiHue reorpaguyeckoil cpensl U apelda reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YeJI0BeKa.

MeXIucuuIuiMHapHble  MeToAbl B (U3NYECKOW (OMOJIOTMYEcKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOINOJIOTUA M MAaJCOAHTPONOJIOTHSl  YEJNIOBEUECKHX  MOMYJISIUM.
buoconmansubie  HWcclenoBaHUS ~— MPUPOJLI  yeroBeka.  McciepoBaHue — KOXBOJIIOIUU
OMOJIOTMYECKOTO M COLMATIBLHOTO B YEJIOBEKE.

JleMoHCTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl u  cxembl: «MeToasl aHTpONOJIOTHHY, «['OJOBHOW MO3T  YeJIOBEKay,
«YenoBexkooOpaszHble 00€3bsHBIY, «CKENeT YeOBeKa W CKEJNeT MUMIaH3e», «PyaTuMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHUJIBI AHTPOINOreHe3a», «IJBOJIOLMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpanonurek», «HenoBek ymenbiiiy, «HenoBek nNpsaMoOXoasaiuit», «JleHuCOBCKHUI 4eToBEK»
«Heanpepraneup», «KpomanboHIBD, «lIpeakn dyenoBeka», «ITallbl 3BOJIIOIUN YEIOBEKAY,
«Pace1 uenoBekar.

O6opynoBaHue: MyJISDKH OKaMEHEJIOCTeH, MpeIMETOB MaTepUAIbHON KYIbTYpPhI TPEIKOB
YenoBeKa, penpoaykiuu (Gororpadum) KapTHH ¢ MUPOTOTHISCKIUMHE U OMOIEHCKUMHU CIOKETaMU
MIPOUCXOKICHHS YeNOBeKa, (pororpaduy HAXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJET
YeJIOBEeKa, MOJCNIh Yepera 4YejoBeKa M 4Yeperna IMMITaH3e, MOJENb KHUCTH YelIOBeKa U KUCTH
HIMMIIaH3€, MOJIEJIM TOpCca MPEKOB YEIOBEKa.

JlabopaTopHnasi paGora «lI3ydeHue ocoOeHHOCTEH CTpPOEHUS CKeJeTa 4YelOBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IpakTnyeckasi padora «/M3yueHue F3KOJOrMYECKUX aanTaluid YEI0BEKa.

Tema 6. Jxoy0rusi — HayKa 0 B3aMMOOTHOLIEHUSIX OPTAHU3MOB M HAIOPTaHU3MEHHBbIX
CHCTEM C OKpY KaloLei cpeaoi



3apoxaeHue W pa3BuTHE HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonasl skonoruu. I[loneBbie HaOMONEHUSA. DKCIIEPUMEHTBI B IKOJIOTUU: TPHUPOAHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH Cpelibl: JIOKaIbHBIMH,
PETHOHAIBHBIN U TII00ATBHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUM JUIS 4YelIOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3eil uyenoBeuecTBa C MNpupofoid. DOpMHUPOBAHUE DSKOJOTUYECKON KYyIbTYphl U
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

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

Tabmuiel u cxembl: «Paznensl SKoaoruny, «Metoasl skojaoruny, «Cxema MOHUTOPHHTA
OKPYKarOIIEH CpebD».

JlaboparopHasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa oOMTAHUSA

Oxonoruyeckue (GakTOpbl W 3aKOHOMEPHOCTH MX JeictBus. Knaccudukanus
DKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWEe, OWOoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH JIeHcTBUS IKosiornueckux gaxropos. [Ipasuno munumyma (K. HInpenrens, FO.
JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue (akropbl. CBeT Kak sKosnorndeckuit gaxkrtop. JlelcTBUE pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYIIbl PACTEHUH U >KUBOTHBIX IO
OTHOIIIEHUIO K cBeTy. CUTHaIBbHAs pojib cBeTa. DOTONEpHOIU3M.

Temmneparypa kak skonoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBbI.
[ToMKnIOTEPMHBIE U TOMOMOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTe kak skonorumueckuil ¢akrop. IIpucnocobienus pacTeHH K MOAAEPKAHUIO
BogHOro Oananca. Kmaccudukanust pacteHuid 1Mo OTHOIIEHUIO K Boje. [IpucnocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKHUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILIHAs, MOYBEHHAas, TIyOMHHAas
MOJMIOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3MKO-XMMHYECKHE OCOOEHHOCTH cpejl OOWUTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemHne u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIIOBHM KHU3HH.

Kuzuennsle ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHHbie GoOpMbI
pacTeHUi: NepeBbs, KYCTapHUKH, KyCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBBlI.
Kuznenusle (GOpMBbI KUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’dpOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpaHTCTBO,  HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEHUCTBHS  (TONHUYECKHE,
dopudeckue, dadbpuyeckue). 3HaYeHHE OMOTHYECKUX B3aUMOJICUCTBUN ISl CYIECTBOBAHHS
OpraHu3MoOB B cpesie oouTanus. [IpuHINTT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JeMoHCTpauMu

TabGmuupl 1 cxembl: «JKosorndeckue (Gakropbl», «CBETOBOU CIEKTPY, «IKOJOTHUECKUE
IPYIIbI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», «T€MIOKPOBHBIE )KUBOTHBIE», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DHU3MOIOTHYECKUE aJanTallMd >KUBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,



«buonornyeckue puT™MbD, «OKu3HeHHbIE POPMBI pacTeHUI», «KHU3HEHHBIE (DOPMBI JKUBOTHBIX,
«2KocHCTEMA IIUPOKOIMCTBEHHOIO Jieca», «IDKOCUCTEMa XBOMHOro jiecay», «llenmm nuraHus»,
«XumunyectBoy, «llapazutuzm», «KonkypeHuus», «Cumonos», «KommeHncaamsm».

OO6opynoBanue: repOapuu pacTeHUH W KHUBOTHBIX, INPHCIIOCOOJEHHBIX K BIIHUSHUIO
pasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHEIOOMBBIX U
TEHEBBIHOC/IMBBIX PAaCTEHUI, CBETOIIOOMBBIEC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repbapuy 1 KOJJIEKLIUHU TEIJI0I00NBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYUBBIX PACTCHUMH,
yyyejga NTUL U 3Beped, repbapuu pacTeHH, OTHOCIIUXCA K rurpopurtam, Kcepoputam,
Me30(pHTaM, KOMHATHbIE PACTEHHUs JaHHBIX I'PYII, KOJUIEKLUHU KUBOTHBIX, OOMTAOLINX B Pa3HbIX
cpemax, repbapuM M KOJUIGKUIMH pACTEHHH M JKMBOTHBIX, OOJaJaroluX dYepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUM JKU3HM, repOapuu U KOJUIEKLIUU
pacTeHUI M KUBOTHBIX PA3JIUYHBIX KU3HEHHBIX (OPM, KOJUIEKLIUU KUBOTHBIX, YIaCTBYIOLIUX B
pas3InYHbIX OMOTHYECKUX B3aUMOJCHCTBUSAX.

JlabopaTropnasi padora «BpisBieHre MPUCIIOCOOICHNUN OPTaHU3MOB K BIUSIHUIO CBETaY.

Jladboparopnasi paGora «BbIsBICHHE TMPUCIIOCOOJICHUN OPraHU3MOB K  BIIMSHHUIO
TEMIIEPATYPBI».

Jladoparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUA».

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJIOrHYecKHe XapaKTepUCTUKU nomyisuuu. [lomysuus kak Ouojoruueckas cucremMa.
Pone HeogHOpOAHOCTH cpefbl, (U3NYECKUX OapbepoB U OCOOEHHOCTEH OMOIOTHMH BHJIIOB B
(GbopMUPOBAHNUN IPOCTPAHCTBEHHOM CTPYKTYpHI MOMysaunid. OCHOBHbIE MOKA3aTeNN MOMYIISIIINN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas W TOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALIUSL.

Oxosnoruyeckas CTpyKTypa nomyssauuu. OLEHKa YHUCIEHHOCTH NOomyisauuu. JlMHamuka
NOMYJSIMK U €€ perynanus. buornueckuil moTeHIMan nonyiasuuu. MoaenupoBaHie JUHAMUKH
nonynsiuuu. KpuBble pocta uucieHHOCTH mnomymsiuuu. Kpuble BbDKHMBaHMs. Perymsmus
YUCICHHOCTU MOMYNALUN: poiib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
OKonoruyeckue crpateruu BUIoB (I- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJEIb
skosornyeckord HumM JIx.M. Xatuuncona. Pazmepsl skosiornyeckoil Hum. [loTeHunanbHas u
pearn30BaHHas HUILIH.

Bun kak cucrema nomymsnuil. Apeansl BUAOB. Buapl M MX KM3HEHHbBIE CTpaTETHU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEEHUS W MUTpalUil JKUBOTHBIX. buosornyeckue WHBA3UU
qyKEPOJHBIX BUJIOB.

JleMoHCTpan U

IToprper: Ix. Y. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHUECKHUEe XapaKTePUCTUKU Monyasuun», «IIpoctpancTBenHas
CTpyKTypa mnomymsiuuu», «Bo3pacTHele mnupamuzabl nonyiasnun», «CKOpocTb 3aceleHUs
MOBEPXHOCTU 3€MJIM Pa3iIMYHbIMM OpraHusMammn», «Moxenb skosornueckoil Humm Jx. W.
XaT4YMHCOHA.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIUN )KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOneHust ceMsH pacTeHUI K PacCeICHUIO.

Tema 9. Ixon0rus coodumecTs. IKOJIOTHIECKHE CHCTEMBI.



CoobmectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsI3M MEXKIy OpraHH3MamMu B
OuoLeHo3e.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHAIBHBIE OJIOKU
OpraHU3MOB B JKOCHUCTEME: HPOAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. AGuoruyeckue O60ku 3kocucTeM. [1oUBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopot BeLECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNM 3KocucTeMbl. bruoMacca u npoaykius. JKOJI0rM4ecKre TUPaMU/Ibl
yucesl, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCUM M HX
IPUYMHBL. AHTPONOreHHbIE BO3JEHCTBUS Ha cykieccud. KiumakcHoe co0OIIECTBO.
buopasHoobpasue u noaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpupoaHble 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Ixocucmemvl MyHOp, 1€c08, cmenetl, NyCMmbvlHb.

AHTpPOIIOT€HHBIE  JKOCUCTEMBbI. Arposkocucrema. ArporeHo3. Pasmuuus wmexay
AHTPONOTEHHBIMU U TPUPOJHBIMU HIKOCHCTEMAaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojnckas ¢opa u dayHa.
CunaHTpOonM3amusi TropoAcKoil  (ayHbl. buomormdeckoe W  XO3SHCTBEHHOE 3HAYCHHE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHHSI OCHOBHBIX B3aUMOJICHCTBUIN OPraHU3MOB B 9KOCHCTEMAX.
Ponv kackaonoeo agpghexma u 6udoe-30ughuxamopos (knrouesvix 6ud08) 8 PYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMH. Y CTOHYMBOCTH
OpraHM3MOB, MOMYJSIIMM M HSKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPONOTE€HHBIX
BO3JICUCTBUM.

Mexanuzmsl  6030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2aAHU3ZMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U  IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmausi. MeTonoI0rus MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX KOCUCTEM.

JleMoHCTpan U

IToptper: A. JIx. Tencnu.

Tabmune! u cxeMmbl: «CTpykTypa OMOLIEHO3a», «DKOCHUCTEMAa MIMPOKOIUCTBEHHOTO JIECay,
«9KocuCcTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHBIE TIPYNIbl OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemiectB B 3Kkocucremey, «llenmn mnwuraHus (macTOMINHAs, JAETPUTHAS)»,
«OKoyornyecKas mupaMua qyucen», « IKoJorudeckasi nupammuaa 6uoMaccen», « IKOJIOrHIecKast
nupamujia sHepruny», «OodpazoBanue Oonotay, «llepBuunas cykueccus», «BocctanoBienue yeca
nocJyie moxapa», « JKocucremMa o3epay», «ArpoueHos», «KpyroBopor BEIECTB U IOTOK 3HEPTHUHU B
arporeHose», «IIpumepsl ypoosKocucTem».

OOGopynoBanue: repOapuyl pacTEHUM, KOJUICKIIMM HACEKOMBIX, dyuyesia NTHI[ W 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTEHU, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onrcaHue ypooIKOCUCTEMBDY.

JlaGopaTopnas padora «/3yyeHue pasHOOOpa3usi MENKUX TMOYBEHHBIX YWICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX ).

IKeKypeusi «IKCKypcHsi B THITMYHBIA OHOTeorieHo3 (B 1yOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIHN WM MOMMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKeKypeust «IKCKYpCUsI B arpo3KOCUCTEMY (Ha MOJI€ UK B TEIJIMYHOE XO35UCTBO)».

Tema 10. buocdepa — riodanbHas IKocucTEMA



buocdepa — obmennanerapras o0ojouka 3eMiH, TJE CYIIECTBYET WJIM CYIIECTBOBaIa
*u3Hb. Pazputue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. W. BeprHanckoro o
6uocdepe. O6snactu 6nocheps! u e€ cocras. JKupoe BeniecTBo Onochepsl u ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepnl. OcodeHHocTH Ouochepsl Kak rio0aabHOMN
sKocuctembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U
OMOreoXMMHUYECKUE IUKIIBI (YTIepoa, a30Ta). PUTMUYHOCTD sBNeHHI B 6uocdepe.

3onansHOCTh OUochepsl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA, XBOHHBIE
jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIHU, CaBaHHbI, IyCThIHU, TPOIIUYECKHUE Jieca,
BBICOKOTOphs. KitMMar, pacTuTenbHbIN U )KUBOTHBINA MUP OMOMOB CYIIIH.

CrpykTypa u QyHKIUS KUBBIX CUCTEM, OLIEHKA HX PECYPCHOTO MOTEHIINANA K OMOCHEPHBIX
(GyHKIMIA.

JdeMoHcTpannn

[Toptpetsr: B. . Bepnaackuit, 3. 3rocc.

Tabmuubt u cxemsr: «I'eocdepsr 3emmnu», «KpyroBopoT a3ora B npupone», «KpyroBopot
yriepoaa B mpupoje», «KpyroBopor kucinopoaa B npupoae», «KpyroBopoTt BoIbl B IPUPOIE»,
«OcHoBHBIE OMOMBI cynY, «KnumaTtudeckue nosca 3emnny, « [yaapay, «Taiiray, «CMenianHbii
necy, «llupokonucTBeHHBIN ecy, «Crenby, «CaBanHay, «[lycTeiHsy, «Tponudyeckuii nec.

O6opynoBanue: repOapuu paCTCHHUIA Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYsKaOIIas cpeaa

DKonoruyeckue KpU3UChl M WX NpuuuHbBL. BoszneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AyIIHOM cpenbl. OXpaHa Bo3yxa. 3arps3HeHne BOAHOH cpebl. OXpaHa BOAHBIX
pecypcoB. Pazpymenne moussl. OxpaHa IIOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTPOTIOT€HHOE BO3/ICIICTBHE HA PACTUTENFHBIN U )KUBOTHBIA MUpP. OXpaHa pacTHUTEIHHOTO
U JKMBOTHOrO Mupa. OCHOBHbIE MNPUHLMIBI OXpaHbl Npupoisl. KpacHbele knHuru. Ocob6o
oxpansiemble npupoanbie Teppuropun (OOIIT). borannueckue caabl 1 300J0THUECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA M MPUPOABI. PanmonansHOe
IPUPOJIONOIL30BAaHUE M COXpaHEHHE OHoJorudeckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJOTMYECKUX KpU3ncoB. OCOOEHHOCTH COBPEMEHHOTO KpU3uca
U €T0 BEPOSTHBIE MOCIIEICTBUS.

PasBuTne MeTONOB MOHHTOPHHTA pa3BHTHSl OINACHBIX TEXHOTEHHBIX ITPOIIECCOB.
Cucmemmubie uccnedosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL
aHepeemuxke. buonocuyeckoe pasnoobpasue u duopecypcwvl. Hayuonanvhvie ungopmayuonHvle
cucmemyl, obecneuusarowue 00Cmyn K uHoOpmMayuu no cCOCMOAHUIO OMOENIbHLIX 6U008 U
akocucmem. OcHosbl IKopeaburumayuu IKOCUcmem U cnoco606 60pvovI ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTIEM.

JleMoHCTpanun

Tabmuubl u  cxembl: «3arpsi3HeHue arMocepb», «3arps3HeHue THapochepb,
«3arps3HeHue nouBsh», «[lapHUKOBBINA 3P PerT», «Oco00 OXpaHseMble TPUPOIHBIE TEPPUTOPUM,
«Mogienu yrpaBisieMOro MUPay.

Ob6opynoBanue: ¢pororpaduu oxpaHsieMbIX pacTeHUN U )KUBOTHBIX KpacHoli kuuru Poccuiickoit
®enepanun, KpacHoil KHUTH pernoHa

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MHA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI



®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYaArOIIUMUCS
pOTpaMM CPeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JTMYHOCTHBIX pe3yibTaTOB OCBOEHMS MPOrpamMMbl [0 OMOJIOTUU BbIAEIECHbI
CIIEAYIOLIME  COCTAaBJIAIOIIME: OCO3HAHHME OOy4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXIeHUI JINYHOCTH HAa OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJAULUN Pa3BUTHA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENIBHOCTH  LI€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBHI,
cnocobHocmu cmagumy LEINHU U CTPOUTH KU3HEHHBIE IIIaHBbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMS NMPOrPaMMbl 110 OMOJIOTHM JIOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCIUTATENbHON JAEATEIbHOCTU B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMSI M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHS, Pa3BUTHUS BHYTPEHHEH NO3ULMM JIMYHOCTH, ATPUOTU3MA U
YBa)XEHUsI K 3aKOHY U IPaBOIOPSJIKY, YEJIOBEKY TPyJda U CTAapLIEMY IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOTOHallMOHAJIBHOIO Hapoaa Poccuiickoit @enepanuu, NpUpoIE U OKpYKaroLleH cpee.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHUS y4eOHOTo npenMera «buonaorus» IOMKHbBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTH OOYYaroLUXCsl pyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
pacIIupeHHe KU3HEHHOTO OIbITAa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00I1eCTBa;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHUE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUECKOH JIEATEIBHOCTH MPHU CO3JaHUHN YUEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IO3MILHMIO [0 OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME Y4YUThIBaTh B CBOMX JEMCTBUSIX  HEOOXOAMMOCTh  KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HbIMU YOEKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
IIO3HABATECJIBHBIX M HUCCIEHOBATEIbCKUX 3a]a4, YBAXKUTCIBHOIO OTHOLICHUS K MHEHMIO
OTIIIOHEHTOB MPH 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON WICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOIIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACJIEIUIO U TAMSITHUKAM IPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAHUSA 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJbI, B KU3HU YelOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOe:K IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHMS], OPUCHTUPYSICh HA
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHHUIA;

MOHUMaHWE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBbIX BHJAX HCKYCCTBA, CTPEMIICHHUE MPOSBIISTH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHUE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJIOZICHHE TUTUEHUYECKUX TMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHA M OTIBIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHHWE IIEHHOCTH TIPaBUJ HMHAMBHUIYATbHOTO M KOJUIEKTUBHOTO 0O€30MacHOro
MOBEJCHUS B CUTYalUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Yy, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CITOCOOHOCTH MHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMOIHATH TAKYIO JESTEIHHOCTD;

UMHTEpEC K pa3imuyHbiM cepam mpodeccHoHaNbHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3K0JIOTMYECKOTr0 BOCTIMTAHUS:

9KOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHHUE TTI00aTBFHOTO XapaKTepa YKOJOTUISCKUX MPOOJIeM U ITyTel UX PelIeHUs;



CIOCOOHOCTh MCIIOJIb30BaTh NMPHOOpPETaEMble NIPU U3YYEHUH OMOJIOIMU 3HAHWSI U yMEHUS
OpU pEIHICeHUH MPOoOJieM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHHEM (cOoOIr0AeHNE
IIPaBWJI TIOBEJECHUS B INPHUPOJE, HAIPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOLIEH IPUPOJHON Cpele,
YMEHHUE TMPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JEHCTBUN U NIPEJOTBPALLATD HUX;

HaJIMYME Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYyJIBTYphI, OIBITa
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCS HMHU B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IPAKTUYECKOHN AESITEIbHOCTH IKOJIOTUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OPMHPOBAHHOCTb ~MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATEIICKON KYJIBTYPHI KaK CPEICTBA B3aUMOIECHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PalMOHAJILHOTO HAYYHOTO MBILUIEHHS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKarolleM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelIOBEeKa U OoOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHNH TPOOJIeM COXpPaHEHHs IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: 00ecredeHus
HOBOT'O YpPOBHSI Pa3BUTHSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1a U3 II100AIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALMOHATIBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB XKU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'paMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMble 3HAHUS U1l aHaidu3a U OOBSICHEHHs SBIICHUMN
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JenaTh OOOCHOBaHHbBIE
3aKJIFOYEHUsS Ha OCHOBE HAy4YHBIX (D)AKTOB M HMMEIOLIUXCSA JAHHBIX C LENbI0 MOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelieHUus
npo0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAHHE IIEHHOCTH HAayYHOH JEATENbHOCTH, TOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPeOHOCTAMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUITMHAPHBIC



(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (BEUIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHHEe, HAOII0JeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHUBEpCAIbHbIC
yueOHbIe JeicTBUS (1O3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), 00eCIEUHnBaIOIINE
dbopmupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHITUM OOYyYaIOlTUXCS,
CHOCOOHOCTh 00yJarmuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHTHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIHHOW U
COLIMAJILHOM MPaKTHKE.

B pesynprare wu3ydeHus OWOIIOTMM Ha YPOBHE CPEIHEr0 OO0mero oOpa3oBaHHs Yy
oOygaromerocss OyayT copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC ydeOHBIC JEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBIE JEWUCTBUS, PETYJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHAS IEATEIbHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOrPaMMBI CPEIHEro OOIIero oOpa3oBaHUs
JIOJKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (OPMYITMpPOBaTh M aKTyadU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTMYECKOT0 MBIIIUICHHUS (aHaIN3a, CHHTE3a,
CpaBHEHHMs, KiacCUpUKAUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TOHATUH
(BBIICNATH WX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMH TIOHIATHSIMH);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUisi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYXACHHUS (MHTYKTUBHBIC, ICTYKTUBHEIC, TIO AaHAJIOTUH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKTIOYCHHUS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHIl Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATCIBHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIHTATOB IEJISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PENICHUH XU3HESHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TEHCTBUS:

BJIQJICTh HABBIKAMH y4€OHO-HCCIICIOBATEILCKON U MPOCKTHOW AESITeTbHOCTH, HaBBIKAMU
pazperieHusi mpoOaeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY IOMCKY METOJIOB
pelleHus MPaKTHYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIONIb30BaTh Pa3jMYHbIC BUABI ACSITEILHOCTH IO IOJYYEHHIO HOBOTO 3HAHHUS, €Tr0
WHTEPIIPETAIIMH, TTPEOOPA30BAHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYalHsIX, B TOM YHUCIE MPHU
CO3IaHUH YYEOHBIX U COI[MANIbHBIX TPOEKTOB;



(opMHpOBATh HAYYHBIA THUIl MBIIUICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU
HNOHATUSMH U METOAAMU;

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

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIIOTE3y €€ PELIeHHUs, HAXOJUTh apryMEHTHI [T JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh [IOJyYEHHBIE B XO/1€ PEILICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISAITh IIEJICHANIPABICHHBIN IOMCK IMEPEHOCa CPEACTB U CIIOCOOOB IECHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMeTh IEpPEeHOCUTh 3HAHHWA B  IIO3HABATEJIIbHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HEIEATEILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YYEOHBIX MTPEIMETOB;

BBIJIBUI'aTh HOBbIE HWJEH, MNpPEUlaraTh OpPUTMHAJIBHBIE IOJXOJAbl U PELICHUS, CTaBUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATLCS B PA3IUMYHBIX MCTOYHMKAX HMH(OpMaLUU (TEKCTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTMYECKUX CIOBAPSX U CHPAaBOYHHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3lIWYHBIX BHJIOB U (opM
NPEJICTaBICHUS, KPUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMymHpoBaTh 3ampOChl M TMPHUMEHSATh PazIHMYHBIE METOJABI INPH IOHCKE U O0TOOpe
O6uonornyeckoit MHGopMaIy, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OPMY MPEACTABICHUS OHOJOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMILIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4HbBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYEeCcKOM
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKHe 3HAKW U CHMBOJIHI,
dbopmyrel, a0OpeBUATypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISAHOCTH;

BJAJ€Th HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMANUK, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEJIHHO BBIMIOJHEHUS TMIpeIUIaraéMoil 3a/Jadd, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTH MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBa OOLICHMs, TMOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYAlNi, yMETh CMArYaTh KOH(DIUKTH U
BECTH [1€PErOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJICHCTBHSA, MOHHUMATh HaMEPEHUS
JPYTUX JIOACH, MPOSIBIATh YBAXKHUTEIHHOE OTHOIICHUE K COOCCEHUKY U B KOPPEKTHOH (opme
(opMynHpOBaTh CBOU BO3PAXKEHNUS;



pa3sBEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThI IpU
peleHnH OMOIOTnYecKoi MpodsieMbl, 0OOCHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBHS MPH PEeLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBaTL M KOOPIMHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUH
YYaCTHUKOB, 00CYK/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKJOr0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PAa3IMUHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJeM U HX pELIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpPYXKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENbHYIO JESTEIbHOCTh, BBISBIIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJayll B OOpa30BATEIHHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUJIAaH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco6CcTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOM IPYIHULIMH B Pa3HbIX 00JaCTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKU CUTYalllH, BBIOOpA BEPHOTO PEIICHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATH MOTHBBI M apIYMEHTBI IPYTUX IIPHU aHAJIU3€E PE3YNIbTaTOB ACATECIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPHA aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;



puU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLINOKHU;
pa3BHUBATh CIIOCOOHOCTh IOHUMATh MUP C TIO3UIMH JIPYTOTr0O YeIIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOJEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yriayOnEHHOM YpOBHE OPUEHTHUPOBAHEI Ha o0ecrieueHre NporiibHOTO 00ydeHUsT 00YJArOIIHXCS
6uonornu. OHYM BKITIOYAIOT: crienr(udecKre Uit OMOJIOTUY HayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JIEMCTBUI MO OCBOEHUIO, MHTEPIPETALUU U NPeoOpa30oBaHUIO 3HAHUM, BBl IEATEIBHOCTH IO
IOJYYEHUIO HOBBIX 3HAHMHW M UX HNPHUMEHEHMIO B PA3IMUYHBIX YYEOHBIX, a TAK)KE B pEalIbHbIX
YKU3HEHHBIX cUTyalusx. [IpenMeTHble pe3yabTaThl IPeICTaBICHbI 110 FOJaM U3yUEHUS.

[TpenmMeTHbIE pe3ynbTaThl OCBOEHUS YueOHOTO npenmMeta «buonorus» B 10 knacce 1ONKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHNHU €CTECTBEHHO-HAYUYHOM KapTHUHBI MUpPa, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELLICHUN
po0JieM pallMOHAIIBLHOTO PUPOIONOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIAJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOIOJAraroline
Ouosornyeckue TEPMHHbI U MOHATUSA (KHU3Hb, KJIETKa, OpraHu3M, MeTaboyiu3M, FOMEeocTas,
CaMOpEeryJsiliMsl, CaMOBOCIIPOU3BECHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o 1mentpax
MHOTr000pa3ust U MPOUCXOXKAEHHUS KYJIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHO0Opa3usi MOTOMKOB
NEPBOIO MOKOJIEHMS, pacIIEIJICHHs], YUCTOThl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTMUECKUX pSAJOB B HaciencTBeHHoW wusMeHunBocth H. W. BaBunosa), npuHUuUIBI
(KOMIUIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METO/aMU HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOIMYECKHX
HCCJIEIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX B OpraHU3MaX PaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTMYECKHUX POLECCOB: 0OMEHa BellecTB (MeTab0IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTPOHOr0 TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpHoreHesa, OCTAMOPHOHAIIEHOTO pa3BUTHS, Ppa3MHOXEHMS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3M MEXIY OpPraHOMJAMM KJIETKH U UX (DYHKIHUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUUSAMH, MEX1y OpraHaMyd U CUCTEMaMHU OPTaHOB Y
pacTeHUi, >KMBOTHBIX U 4YelloBeKa M MX (QYHKIHUSAMH, MEXKIy CHCTEMaMHU OpraHoB U HX
(GYHKLIMSAMH, MEXIy 3TalaMd OOMEHa BELIECTB, ATAallaMH KJIETOYHOIO LMKJIA U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHUSA, TE€HOTUIIOM U  (PEHOTUIIOM,
¢deHoTunom u (hakropamMu cpeasl OOUTAHHUS;

YMEHHE BBISBIATH OTIUYHUTEIbHBIC NPU3HAKU JKMBBIX CHUCTEM, B TOM YHUCIIEC DPACTCHH,
’KMBOTHBIX U Y€JIOBEKa;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apIyMEHThI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs1 JOKA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII;



YMEHHE periaTh OMOJOTHUECKHE 3aJa4l, BBISABIATH IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIEYEeMbIMH OMOJIOTHYECKUMHU TPOLIECCAMU U SIBICHUSIMH, JI€aTh BBIBOJBI M IPOTHO3BI Ha
OCHOBaHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATh J1TAOOPATOpHbIE U MPAKTHUECKHE padoThl, COOM0OIaTh MpaBHa MPH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HX HKCIHEPUMEHTAIbHBIMU CpPEACTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATU3UPOBATh MOTYUYCHHBIE PE3YIIbTAThl U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIbCKOW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJBHBIX HAy4HBIX OOIECTB, M MYOJHMYHO MPEACTaBIATh
MOJIyYEHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHUBATh STUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIICOBAHMA B 00JIaCTH OMOIOTHA
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OYAyIeH MpoecCHOHANTBHON AeITeILHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO035ICTBA, UILEBON
MIPOMBIIIIICHHOCTH, YIITYOJISTh TO3HABATENIbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccHu U MPOAOIKEeHNEe ONOIOTMYECKOT0 00pa3oBaHusl B OPraHU3alUiaX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTO0 npenmMeta «buonorus» B 11 knacce 1ONKHbBI
OTpaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJii OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOIMYECKUX MPOOJIEM YeOBEUeCTBa, a TaKKE B PEIIEHUU BOIPOCOB
palMOHATIBHOTO IPUPOIOIIOIB30BAHMSL, U B (POPMUPOBAHMM LIEHHOCTHOT'O OTHOIIEHUS K IPUPOJE,
00I1eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKMX M 3apyOeXHbIX YuEHBIX-OMOJIOTOB B pa3BUTHE
OnoJIoruy;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpeAeNieHUs U
NOHMMaHHE CYIIHOCTH OCHOBOIOJArarouX OWOJOTHYECKUX TEPMHUHOB M TMOHATHHA (BUJ,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Tteopuss Y. JlapBuHa,
CUHTeTHUYecKas Teopus sBomtonuu), yueHus (A. H. CeBeproBa — 0 MmyTsSX W HampaBICHHIX
sBomroiun, B.M. Bepuanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOro paBHOBecus Jx. Xapan
u B. BaiinGepra, 3apoasimeBoro cxonctsa K. M. bapa), npaBuna (Mmunumyma 0. JIubuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH ), TUnoTe3sl (Tunoresa «vupa PHK» V. I'nnGepra);

YMEHHME BIaJeTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, HCIONb3yEMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHUE, H3MEPEHUE,
HaOJr0IeHne, YKCIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOlE€HO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO ¥ Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUYECKOTO U CUMIIATPUUYECKOTO BHI000pA30BaHUSA, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUN
Ha TeHO(OH]] MOIMYJISALUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelle OOMTaHUs, YepelOBaHUs
HaIlpaBJICHUH HBOJIFOLMHU, KPYTOBOPOTA BEUIECTB U NOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXKy IPOLECCAMHU 3BOJIFOLUH, JBUKYILIUMH CUITAMHU
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3IUYHBIX HKOCHCTEM U MPUCIOCOOJICHUAMU K HHUM
OpraHU3MOB;



YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUI0OB
K cpene oburtaHus, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPTaHU3MOB B COOOIIECTBAaX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTellbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKHX TpYIII,
B3aMIMOCBSI3M OPT'aHM3MOB M CpeIbl OOWTaHUs, AMHCTBA YEIIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUSI MHOT000pa3usi BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOILI U
YeJI0BEYECTBA,

YMEHHE peniaTh OMOJOTHYECKHE 3aJa4l, BBIABIATH IPUIMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCJICTyeMbIMU OMOJIOTUYECKUMHU TPOILIECCAMHU U SIBJICHHUSIMH, JIeTIaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHUH TIOJyYCHHBIX PE3YJIbTATOB;

YMEHHE BBINIOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMCHHE BBIIBUTATh THUIIOTE3BI, IMPOBEPATh HUX DKCIHEPUMEHTAIBHBIMU CPEJACTBAMH,
bopMyIUpys 1eNb UCCIICTOBAHUS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIbTATHI U JCJIaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIENOBATENbCKOM paboTe 1Mo OMOJOTHH, HKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJHMYHO MPEACTABIATH
MIOJTyYEHHBIC PE3YJIbTAThI HA YYCHUYCCKUX KOH(PEPEHIIHSIX;

YMCHHE OIICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOKIACHUM IKU3HHU, UYEIOBEKA U
YeOBEUYEeCKHX pac, O MPUYMHAX, MOCIEICTBUAX U CHOCO0aX MPEAOTBpAIEHUS TII0OATBHBIX
U3MEHeHu# B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON AeTEIbHOCTH B
o0nacTu OMOJIOTHH, SKOJIOTHH, TTPUPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTHUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO035HCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YIITYOJISTh MO3HABATEIbHBIN
WHTEpeC, HAMpaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOGECCHH U MPOIOKEHUE
Omosornyeckoro oOpa3oBaHWS B OpraHU3aAIUAX CPEIHEr0 NPO(ECCHOHATHLHOTO W BBICIIETO
oOpazoBaHus.



HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KP

1P

buosiorus kak KOMILICKCHAsI HayKa U Kak
9acTh COBPEMEHHOTO 00IIecTBa

JKuBbIE CHCTEMEI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anya )KUBbIX CUCTCEM

Wcropust OTKpBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

MeTobl MOJICKYJIIPHOHM M KIIETOYHOM
ouonoruu. [Ipaktuyeckas pabora
«3y4eHune METOI0B KJIIETOYHOU
Ouosnoruu (xpomarorpadus,
anekTpodopes, AudpepeHnnaIbHOe
uentpudyruposanue, [TLP)»

0.5

XMMHYECKUH COCTAB KJIIETKU

MI/IHepaJ'IBHHe BCIICCTBA KJICTKH, UX
Ouosoruueckas pOJib

Opraanyeckue BenecTBa KIeTKH —
6enku. JlabopaTopHas pabdora
«O06Hapyx)eHHe OeTKOB C TOMOILBIO
Ka4eCTBEHHBIX PEAKIIMI»

0.5

CsaoiicTBa, k1accuduxanys 1 GyHKuuu
0enKoB

10

Opranuyeckue BelecTBa KJIeTKH —
YTJIEBOJBI

11

OpFaHI/I‘{eCKHC BCIICCTBA KJICTKHU —
JINITU IBI

12

Hyxneunossie kucnotsl. JJHK n PHK.
JlaGopatopHas pabota «lccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJEJIIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

0.5

13

Crpoenue u pynkuuu ATO. [pyrue
Hykieosuarpugocdarsr (HTD)

14

CexBenupoanue JIHK. Metoapl
I'CHOMUKMU, TpaHCKpI/IHTOMI/IKI/I,
MPOTEOMUKH

15

MeToapl CTPYKTYpPHOM OMOIOTHH




16

Tunel knerok. [Ipokapuornueckas
KJIETKa

17

CrpoeHue 3yKapuOTUYECKON KIIETKH.
[IpakTuueckas padora «3y4yenne
CBOWCTB KJIETOUYHOW MEMOpaHbI»

0.5

18

IToBepXHOCTHBIN anmapar KJICTKH

19

OaHoMeMOpaHHbIE OPraHOU bl KIETKH.
[IpakTuueckas padota «3ydeHue
JBUKEHUS LIUTOIIa3Mbl B PACTUTEIBHBIX
KJIETKax»

0.5

20

[ToryaBTOHOMHBIE OPTaHOUbI KJIETKH:
MUTOXOHJIPHH, TUTACTU/IBL.
JlaboparopHas pabota «lccrnenoBanue
IJ1a3MOJIM3a U JICTIIIa3MOJIN3a B
pacTUTEIBHBIX KJIETKaX)

0.5

21

HeMeM6paHHHe OpraHou bl KJICTKHU

22

Crpoenne u GyHKIUH S1Ipa

23

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas pabota
«M3y4yeHne cTpoeHus KIETOK
Pa3IMYHBIX OPTAaHU3MOBY

0.5

24

ACCUMUIISIIINS ¥ TUCCUMUIISALINS — JBE
CTOPOHBI MeTaboau3Ma. THunsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTuTH4eCKON
AKTUBHOCTH ()EPMEHTOB (Ha IIpUMEpe
aMUJIa3bl WM KaTajaasbl)»

25

DepMEHTaTUBHBIN XapaKTep peakuui
KJIETOYHOTO MeTaboI13Ma.
JlaGopaTtopHnast pabora «3yuenue
(epMEHTaTUBHOTO PaCIICTIIICHUS
HEPOKCHJIa BOJOPOJia B PACTUTEIBHBIX U
JKUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTopsl U GenKu-
UHTHOUTOPBI

27

ABTOTpOGHBIN TUIT OOMEHAa BEIECTB

28

dorocunTes

29

XemocuHTes. Jlaboparopnas pabota
«CpaBHeH#He TporieccoB POTOCHHTE3A U
XEMOCHHTE32a)

0.5




AHa’poOHBIe OpraHu3MbL. Bus
Opoxenus. JlabopaTopHas pabora

30
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U
JIBIXAHUSI
AdpoOHBIC OPTaHU3MBI. JTaIlbI
HHEPTreTUYECKOro oOMeHa. DHeprus

31 MEMOpPaHHOTO TpaJreHTa IPOTOHOB.
Cunre3 AT®: Pa6ora npotonHoit ATD-
CUHTA3bI
O06o0011IeHre U cucTeMaTU3alus 3HAaHUN
o TeMe "OOMEH BEIeCTB U

32 MIpEBpallCHUE SHEPTUH B KieTke" /
Kontponbnas pabota no teme "OOmen
BEIIECTB U MPEBPALCHUE SHEPTUHU B
KieTke"

33 Peakiiuyn MaTpy4HOTO CHHTE3a

34 Tpa"cKkpunuus — MaTpUYHBIA CHHTE3
PHK

35 Tpancismus u e€ sTanbl

36 KoaunpoBanue amuHokuciot. Ponp
pubocom B OuocuHTe3e Oenka

37 Opranuzanus reHoMa y IpoKapuoT 1
DYKapHOT

38 MoJtekysipHbIE MEXaHU3MBbI SKCIIPECCHH
TCHOB Y YKapHOT
Bupycbl — HeksieTouHble POPMBI JKU3HU

39 U obnuratHble napasutsl. [IpakTuueckas 0.5
pabota «Co3naHne MOJIeIT! BUPYCa

40 BupycHrie 3a001eBaHuS YeI0BEKa,
JKUBOTHBIX, PACTCHU

41 HanoTtexHomoruu B OMOIOTHU U
MEIUIIIHE

42 JKu3HeHHBIN MK KIETKH

43 Matpuunsnii cunte3 JTHK
Xpomocomsl. JIaboparopHast pabota

44 «M3yueHne XxpoMoCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»»

45 JleneHue KJICTKHM — MHTO3

46 Tuns! knetox. Kapnokunes u 05

OUTOKHHCE3. PCFYHSIL[I/IH KHU3HCHHOI'O




ukia kietok. JlaboparopHas pabora
«Habnronenne MuTO3a B KIETKaX
KOHYMKa KOpEIIKa JTyKa (Ha TOTOBBIX
MHUKpOIpenapaTax)»

O00011eHUE U CUCTEMATU3ALIUS 3HAHUM
o temaM "HacnencTtBeHHas
uH(GOpPMaIKsS U peaau3alus ee B

47 knetke", "JKu3HeHHbIH IUKIT KIeTKu" /
KoHnTtpoinbHas padota mo teme "Peakiun
MaTpUYHOrO CUHTE3a"

48 OpranusM Kak €IMHOE 11eJI0€

49 Txanu pacrenuii. JlJaboparopHnas pabora 05
«M3y4yeHue TKaHEH paCTCHUIN» '
TkaHU )KUBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHast pabora «3yuenue 0.5
TKaHEW JKUBOTHBIX)
Oprasbl. CHCTEMBI OPTraHOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpTraHoOB IBETKOBOT'O PACTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHn3MOB

54 [Tutanne opraHuzMoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeka

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHCcOpT BEIIEeCTB Y OPraHU3MOB

59 KpoBeHoCHas cucTeMa o3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Boienenue y opranusmos

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema uyeroBeka

63 PaznipaxuMocTh U perymsuus y
OpPraHu3MOB
I'ymopanbHas peryisauus u

64 SHJIOKPUHHAS CUCTEMA )KUBOTHBIX U
YeJoBeKa

65 DopMBbI Pa3MHOKEHUST OPTaHU3MOB




66

[TonoBoe pa3zmMHOXkeHUE

67

Metiio3

68

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHHUS MOJIOBBIX KIETOK
Ha TOTOBBIX MUKpOIpEnapaTax»»

0.5

69

I/IH,I[I/IBI/I,Z[yaJ'II)HOG Pa3BUTHEC OPIraHU3MOB
— OHTOI'CHE3

70

3aksajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

71

Poct Pa3sBUTHUC JKUBOTHLIX.
JlaGopaTtopHnast pabota «BrlisiBiieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopaTtopHast pabora «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

73

O06o0011eHe U cucTeMaTU3alus 3HaHUN
no teMe "Crpoenue u QyHKIUU
opranu3moB" / KonTposnbHas paboTa 1o
teme "CtpoeHue u QyHKIUU
OpaHu3MOB"

74

I/ICTOPI/IH CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAYKH. OCHOBHEBIE
TIOHATHUA U CUMBOJIBI TCHCTHUKU.
JlaGopaTtopHast paborta «Jlpo3zodrmia kak
00BEKT TEHETUYECKUX UCCIIEIOBAaHUII»

0.5

75

3aKOHOMEPHOCTH HaCJIEA0BaHUS
MpU3HAKOB. MOHOTHOpHIHOE
ckpemriBanue. [Ipaktudeckas padorta
"N3y4eHne pe3yapTaToB
MOHOTHOPHUHOTO CKPEIIMBAHUS Y
npo3o¢uisr"

0.5

76

[MuTonormyeckrue OCHOBBI
MOHOTHOPUIHOTO CKPEIIUBAHUS

77

AHanu3upyroliee CKpeluBaHue.
HenonHnoe nomuHnpoBanue

78

JurubpuiHoe CKperuBaHue.
[IpakTuueckas padora «3y4yenne

0.5




pe3yIbTaTOB JUTUOPUIHOTO
CKPEILIMBAHUA Y IPO30(PHIIB»

79

IHuTomornyeckre OCHOBEI
JUTHOPUTHOTO CKPELIMBAHUS

80

CL[CHJ'ICHHOG HACJICOOBAaHHUE IIPU3HAKOB

81

XpOMOCOMHasI TEOPUS
HACJIeICTBEHHOCTH

82

I'eneTuka nona

83

I'eHOTHI KaK 1I€NOCTHAsA CUCTEMa

84

I'eHeTYECKUI KOHTPOJIb PA3BUTHS
pacTeHUH, )KMBOTHBIX U YEJIOBEKA

85

N3MeHUYHnBOCTH MPU3HAKOB. Buib
U3MEHYUBOCTH

86

MoaudukanroHHass K3MEHYUBOCTh

87

BapuanyionHnslii psig u BapuaiioHHas
KkpuBas. JJaboparopHas pabora
«HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHne BapuaiMOHHOIO psaja U
BApUALIMOHHON KPUBOM»

0.5

88

I'eHOTHIIMUECKAd U3BMEHUYHUBOCTD.
KomOuHaTuBHAsS H3MEHYHBOCTD

89

MyTanuoHHas “3MEHYUBOCTb.
[TpakTnyeckas padora «MyTtanuu y
Npo30(¢guIIbl (Ha TOTOBBIX
MHUKpOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DNMUIreHeTUKa U STUTeHOMUKA

91

O0001IeHne 1 cUCcTEMATU3ALMS 10 TEME
"I'eHeTHKa - HayKa O HACJIEACTBEHHOCTH
¥ U3MEHYMBOCTU OpraHu3MoB" /
KonTponbHas pabota mo Teme
"T"eneTnka"

0.5

92

I'eneruka yenoseka. [IpakTrnaeckas
pabota "CocTaBieHue U aHAIHN3
ponocioBHOM"

93

MeToasl METUIIMHCKON T€HETUKHU

94

3HaucHUE MGI[PII_[I/IHCKOP'I T'CHCTHUKHU B
npeaoTBpaAICHUHU U JICHCHUU
TeHETUUYECKHX 3a00JIeBaHMIl YETOBEKA

0.5




95

OCHOBHBIC TOHSATHS CCIICKIIHH.
JlabopaTtopHas pabota "3yuenue
COPTOB KYJIbTYPHBIX PACTEHUN U TTOPOJT
JOMAaIIHUX KUBOTHBIX"

0.5

96

MeToap! ceaeKIIMOHHON paboTHI.
JlabopaTtopHas pabora "MU3yuenue
METOJIOB CEJIEKIIUHU pacTeHU"

97

JloCTH>KEHMS CeJIEKIMU PACTEHUN U
*KUBOTHBIX. [IpakTnueckas padora
"ITpuBuBKa pacteHuit"

98

CoxpaHeHnue, U3y4eHue u
HCIIOJIb30BAHUE TEHETUYECKUX PECYPCOB

0.5

99

buortexHonorNs Kak HayKa U OTpacib
npousBoacTBa. [IpakTuyeckas padora
"N3yueHne 00bEKTOB OMOTEXHOIOTHH"

100

OCHOBHBIE HAIIPABJICHUS] CAHTETUICCKUI
ounoJsioruu

101

XpOMOCOMHaH W I'CHHAaA MHXXCHCPHUA

102

MeauiuHcKre OMOTEXHOIOI NI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

135

11 KITACC

Ne
n/n

KoanuyecTBo 4acoB

Tema ypoka
Bcero

KoHnTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

OBomonronHas teopus Y. lapuna 1

JIBrKy1Me CHIIbI BOJIIOLIMH BUOB
no Y. Jlapuny

Bops0a 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 1
otbop

DopMHUpPOBAHUE CUHTETUYECKON
TEOPHH BOJIIOLIUH

JTankl 3BOIIOIMOHHOTO mpomnecca:
MHKPOIBOJIIOLUA 1 MaAKPOI3BOJIFOLIUA

[Tomynsitust — 37eMeHTapHas
€MHUIIA YBOJIIOLINU




3aKOH T€HETUYECKOTO PAaBHOBECHS
JIx. Xapnu, B. BaituOepra.
JlaGopaTtopHnasi pabota «BrlsBiieHHE
U3MEHYMBOCTHU y 0c00EH 0JHOTO
BUIa»

0.5

DnemMeHTapHbIe (HaKTOPHI IBOITIOLUN

D¢ ekt ocnoparens. dpdexr
OYTBUIOUHOT'O TOPJIbIIIKA

10

Murpauuu. U300 nomyssiuii:
reorpaduueckasi, OnoIornyecKas

11

EcrecTBenHnbIii oTOOp —
HANPABIAIOMUN (HAKTOP IBOIIOLUU

12

[TonoBoii oT60p

13

[Tprcnoco0IeHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MUKPOIBOJTFOIIHH.
JlaGopaTtopnast pabora «3yuenue
apoMop(}030B U UIHOATANITAIIUHN Y
pacTeHui U JKUBOTHBIX)

0.5

14

[Tpumepsl prcocoOIeHH y
OpraHU3MOB: MOP(OIOTUIECKHUE,
busnomornuecKre, ONOXMMHIECKUE,
noBeneHuyeckue. JlaboparopHas
pabora «IIpucnocobnenus
OpPraHU3MOB M UX OTHOCUTEIIbHAS
1EIeCO000Pa3HOCTh)»

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JlaGopaTtopHnast pabora «CpaBHeHHE
BUJIOB 110 MOP(OJIIOTUYECKOMY
KPUTEPUIO»

0.5

16

CrpykTrypa Buaa

17

Bunoobpa3oBanue kak pe3ysibTaT
MUKPO3BOIIOIUU

18

CBs3b MHKPO3BOJIIOIUHN U
SIIMICMHUOJIOTNH

19

Makpo3Botronus.
[TaneonTONMOrMUECKHE METOIBI
HU3YUCHUA IBOJIONNA

20

buoreorpaduueckne METOIbI
U3YUYEHHUSI SBOITIOLIUT




21

OMOpHOTIOTHYECKUE U
CPaBHUTEIBHO-MOP(OIOTHYECKHE
METOIbI U3y4YEHHSI IBOJTIOLIHU

22

MoneKkyIapHO-TEHETUYECKHUE,
OMOXMMHMUYECKHE U MaTeMaTHYECKUE
METO/Ibl U3YUYEHUS IBOJIIOIIUU

23

OO0111e 3aKOHOMEPHOCTH 3BOJIIOLIUHI

24

AnantuBHas paauanus.
HepaBHOMEpHOCTH TEMIOB
SBOIIOLUN

25

HaquLIe THITIOTC3bI
IMPOUCXOXKICHUS JXKU3HH HaA 3emne

26

JloHay4Hble TpeACTABICHUS O
3apOKICHUU KU3HU

27

OcHOBHBIE 3TaIlbl HEOPraHUYECKOU
HBOJIIOLIAN

28

I'unoressl 3apPOXKIACHHUA )KU3HU

29

Ucropus 3emnu u MeToabl €€
nuzydenus. Jlaboparopuas pabora
«M3ydyeHue u onucaHue
HCKOIIa€MbIX OCTATKOB JIPEBHUX
OpPTraHU3MOB»

0.5

30

HauanbHble 3Tans opraHn4eckoin
HBOJIIOLUU

31

DBOJIOIHS DYKAPUOT

32

OCHOBHBIE 3TaIlbl YBOJIIOLIUU
pPacTUTENHLHOIO MHpA.
[TpakTrueckas pabota «3yuenue
0COOEHHOCTEH CTPOEHUS pacTeHU
Pa3HBIX OTZIEJIOBY

0.5

33

OCHOBHBIC ITaITbI 9BOJOIHHA
JKUBOTHOI'O MHpa

34

OBOIIOLUS KUBOTHBIX.
[IpakTuueckas padora «3y4yeHne
0CcOOEHHOCTEH CTpOCHHUS
MO3BOHOYHBIX JKUBOTHBIX»

0.5

35

PasBuTHe )xu3HM Ha 3eMie 1o 3paM
U TIEpUOAaM

36

MaccoBbi€ BBIMUPaHHS —
9KOJIOTMYECKHE KPU3UCHI MPOIILIOrO




37

CoBpeMEeHHbIN IKOJIOTUYECKUM
KPHU3HUC, €r0 0COOEHHOCTH

38

CoBpeMeHHas cuctema
opraanueckoro mupa. OCHOBHBIE
CHCTEMATUYECKUE I'PYIIIILI
OpPraHu3MoB

39

O06001IeHNEe U CHCTeMAaTH3aIINS
3HaHUM MO TeMaM
"MUKpO3BOIIOLHS U €€
pe3ynbTaThl”, "MakposBoIIONUS U
ee pe3ynbTarhl"/ KonTponabHas
pabora o Teme "DBosorus"

40

AHTpOI10JIOTHS — HayKa O
YeJIOBEKE

41

PasButue npencrasieHui o
IIPOUCXOXKACHUN YeJIOBEKa

42

Mecro 4yenoBeka B CUCTEME
OpPraHUYeCKOTr0 MHpA.
JlaboparopHas pabota «3yuenue
0COOEHHOCTEH CTPOCHHS CKeleTa
YeJIOBEKa, CBS3AHHBIX C

TIPSIMOX OXKIICHHEM)

0.5

43

I[BI/I)KyH_II/Ie CHJIBI aHTPOIIOT'CHE3a

44

CoOTHOIIIEHUE OUOJIOTNYECKUX U
COLIMATLHBIX (haKTOPOB B
aHTpPOTIOTEHE3e

45

OCHOBHBIE CTa/IMM AaHTPOTIOTEHE3a

46

[TaseoreneTnka 1 najeoreHOMHUKA

47

SBOHIOI_II/IH COBPCMCHHOT'O YCJIOBCKA

48

Yenoeueckue pacel. [IpakTuaeckas
pabota «/3yueHune 3K0IOrnIecKux
aJlanTanui 4eJoBeKa»

0.5

49

MexIUCIUTTITMHAPHBIE METOIbI
AHTPOIOJIOTUH

50

3apO)K,Z[CHI/IC " Pa3BUTHEC SKOJIOTHU

51

Mertoas! 3xonoruu. JlabopatopHas
pabora «/3yueHue MeTo10B
HKOJIOTUYECKUX UCCIIETOBAHUI

0.5

52

3HauyeHNe YKOJIOTHUECKUX 3HAHUHI
IUTA 9eJI0BEKA




53

Okonoruyeckue HakTopsl

54

Aobuotnyeckue aktopsl. CBET Kak
IKOJIOTHUYECKUH (HaKTOP.
JlabGopaTtopHnas pabora «BrlsiBiieHHE
npUCroco0IeHNH OPraHU3MOB K
BIIUSTHUIO CBETA)

0.5

55

AlGuotnueckue GpakTopHbI.
Temrmeparypa Kak 3KOJIOTHYECKHHA
daxrop. JlabopaTopHas padora
«BrIsiBICHNE TpUCTIOCOOIEHU
OPraHU3MOB K BIIUSTHUIO
TEMIIepaTyphI»

0.5

56

AOGuotnueckue GpakTOpHI.
BrnaxxHOCTP Kak 3KOJIOTHYECKUI
daktop. JTaboparopHas pabora
«AHaTOMHYECKHE 0COOEHHOCTHU
pacTeHuii U3 pa3HbIX MECT
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
001ero ooOpazoBaHus

ChopMupoBaHHOCTh 3HAHUI O MecTe W pOJM OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dbopmupoBaHUN COBPEMEHHOM
€CTECTBEHHOHAYyYHOW KapTUHBI MUPA, B TO3HAHUM 3aKOHOB NPUPOIbI
U PpEUICHMM  JXU3HEHHO  BaXHBIX  COLUHUAJIBHO-DTUYECKUX,
HKOHOMHUECKHUX, SKOJIOTHYECKUX MPOOJIEM YelIOBEUEeCTBa, a TAKKE B
pELIEHNH BOIMPOCOB PALUUOHAIBHOTO IPHUPOJIOIOIL30BAHUS, B
(GOpMHUPOBAHUM LIEHHOCTHOI'O OTHOILIEHHUS K MpUpoje, OOLIECTBY,
YeJIOBEKY; O BKJIJIE POCCUICKUX U 3apyOeKHbIX yUEHBIX — OMOJIOTOB

B Pa3BUTUC OHOJIOrHHU

Brnanenue cucremoil 3HaHMIl 00 OCHOBHBIX METOJaxX HAay4HOTO
MO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOTMYECKUX MCCIEIOBAHUIX KHUBBIX
O0OBEKTOB M DJKOCHCTEM (ONUCaHWe, W3MEpEHHue, IPOBEACHUE
HaOmroieHui); crocobaMyu BBISBICHHUS W OLIEHKH AHTPOIOTE€HHBIX
U3MEHEHHUH B IIPUpPOJIE.

YMmenne BBIIBUT'aTh T'MIIOTE3bI, IIPOBEPATH NX OKCIICPUMCHTAJIbHBIMHA
cpeacTBaMu, (opmMynaHMpys Lenb HCCIEJOBAaHHS, AaHAIW3UPOBAaTh
MOJIy4EeHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI.

BbisiBIeHHE 3aBHCHMOCTH MEXIY HCCIEAYEMBIMU BEJIMYMHAMM,
00BsICHEHUE MOTYYEHHBIX PE3YJIbTAaTOB U (HOPMYIHpPOBaHHE BHIBOJOB

C UCITOJIb30BAHUEM HAYUYHBIX HOHSITI/II‘/’I, TeOpI/Iﬁ U1 3aKOHOB

YMeHne BianeTh CHUCTEMOW OHWOJIOTHYECKUX 3HaHWW, KOTopas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE OMOJIOTMYECKUE TEPMUHBI U TIOHSTHS
(’KU3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, BUJI, IOMYJISIIMS, SKOCHCTEMA,
ouoreHo3, orocdepa; MeraboIM3M, TOMEOCTA3, KIETOYHBI UMMYHHUTET,
OvocuHTe3 Oenka, OWOMOIMMEpHI, JIUCKPETHOCTh, CaMOPETYJIISIIHS,
CaMOBOCIPOU3BE/ICHHE, HACJIEICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Ouonornueckue Teopuu: KkierouHas teopuss T. IlIBanma, M.
[Ineitnena, P. BupxoBa; KIOHAJIBHO-CEJIEKTUBHOTO UMMYyHHUTETa I1.
Opnux, N.1. MeunnkoBa, XpOMOCOMHasi TEOpUsI HACIEACTBEHHOCTH

T. Moprana, 3akoH 3apojibliieBoro cxojicta K. bapa, sBontoninonHas




teopuss Y. [lapBuMHA, CHHTETHYECKAas TEOpPHUsA 3BOJIIOLUHU, TEOPUS
antpomnorene3a Y. Jlapsuna; teopus Oouoreonenoza B.H. CykauéBa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpasus U MPOUCXOKIACHUS
KyJabTypHbIX pactenuii, ydenue A.H. CeepuoBa o0 nyrax wu
HamnpaBlIeHUsX BotonMH, yuenue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (eOQUHOOOpa3uWsi  MOTOMKOB  TEPBOTO  TOKOJICHWS,
pacIICIUIEHHs] TPU3HAKOB, HE3aBUCUMOI'O HACJIEIOBAaHUS ITPU3HAKOB
I'. Mennens; CUEIUIEHHOTO HacjaeA0BaHUsl IPU3HAKOB U HapyIICHUS
cuerieHuss resoB  I. Moprana; TOMOJIOTMYECKHX DPSJOB B
HacjeacTBeHHOM wu3MeHunmBocTd H.M. BaBuioBa; TeHETHYECKOIO
paBHoBecus JIx. Xapau u B. BaitnOepra; 3aposiieBoro cxojcraa K.
bapa; 6morenernueckwmii 3akoH . ['exkens, @. Mrosiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaumyMa FO. JIubuxa, 3KoJ0ru4eckoi nupamuibl 4ucen,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepatHo A.W. Omapuna, nepBu4HOro OynboHa JIK.

Xonpeiina, mukpocdep C. Dokca, prdosuma T. Uek)

YMmenue pemaTrb IMOUCKOBBIC OMOJIOTHYECKHUe 3aJa4M, BbIABIIATH
MPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYyCEMbIMU
OHOJIOTHYECKUMU 06’I)€KTaMI/I, npoueccaMm M ABJICHUAMH, OCJIATh
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHUIIMYCCKUEC CXCMbI CKPCHIMBAHUA JJIA PA3HBIX THUIIOB
HaCJICAOBAHW IIPU3HAKOB Y OPTaHU3MOB, COCTABJIATL CXEMBI IICPCHOCA

BCHICCTB U SHCPI'UU B OKOCUCTEMAX (HCHI/I IIUTaHus1, ITUIIEBLIC CGTI/I)

YMeHue ycTaHaBIMBaTb B3aUMOCBSI3M MEXJAYy CTPOCHMEM U
GYHKIUSAMHU: OpPraHOMJIOB, KJETOK pAa3HBIX TKAaHEW, OopraHamMu u
CUCTEMAMM OpPraHOB y PACTEHMM, XMBOTHBIX M UEJIOBEKA; MEXKAY
ATaramMu 0OMeHa BELIECTB; 3TalaMH KJIETOYHOTO LIMKJIa ¥ )KU3HEHHBIX
IUKIOB  OpPraHU3MOB; JTalaMd SMOPHOHAIBHOIO  Pa3BUTHUSA;
FEHOTUIIOM U (EeHOTUNOM, (EeHOTUNOM U (GaKTOpaMu Cpe.sl
oOuTaHMsA;  TpoleccaMH  SBOJIIOLMH;  JBWXKYIIMUMH  CHJIAMH
AQHTPOIIOTEHE3a;  KOMIIOHEHTaMU  PA3IMUHBIX  DKOCHCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHHe BIICNATh CYIIECTBEHHbBIC TPU3HAKY:

CTPOCHHSI BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT; OTHOKICTOYHBIX
U MHOTOKJICTOYHBIX OPraHU3MOB, BHIOB, OMOTEOIICHO30B, IKOCHCTEM
u Ouocdepbl; CTPOCHUS OpPraHOB M CHUCTEM OPraHOB PACTCHHIHA,

KHUBOTHBIX, YCJIIOBCKA, IMponeccoB KHU3HCACATCIIBHOCTH,




[IPOTEKAIOIUX B OPraHU3Max pacTEHUH, >KUBOTHBIX M 4YEJIOBEKA;
OMOJOTMYECKUX TIPOIECCOB: OOMEHa BEMmECTB (METaboIu3M),
uH(pOpPMAIIMK U TIPEBPAIICHHS SHEPTHH, OPOXKEHHSI, aBTOTPOPHOTO U
reTepoTpOPHOr0 THIIOB TMHTaHHs, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Meiio3a, raMmeToreHesa, aMOpuoreHesa,
HOCT3M6pI/IOHaJIBHOI‘O Pa3sBUTHA, PA3MHOKCHHA, WHIAUWBHUAYAJIBHOI'O
pa3BUTHS opraHu3mMa (OHTOTEHe3a), B3aUMOJCHCTBUS T'CHOB,
reTeposuca; AeHCTBUI HCKYCCTBEHHOTO 0TOOPA, CTAOMITM3UPYIOIIETO,
JBIDKYIIETO W pa3pbIBAOIIEr0  €CTECTBEHHOro  0TOOpa;
JIONATPUIECKOTO U CUMITATPUUYECKOTO BHI000pa30BaAHMUS; BIUSHHUSI
JBIDKYIIMX ~ CHJ  DBOJNIOUMH  HAa  TeHOGOHA  MOMYJIAIHH;
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeOBaHHUs
HaMpaBJICHUH 3BOIOINHN; KPYTOBOPOTA BEIECTB M MOTOKA SHEPTUH B

9KOCHCTEMAax

CdopMUpOBaHHOCTE yYMEHHUS BBIICIATH CYIIECTBEHHBIC MPH3HAKU
BHUPYCOB, KIIETOK IPOKAPUOT U OYKAPUOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUIOB, OHOTE€OIICHO30B U 9KOCHCTEM;
0COOEHHOCTH IPOLIeCCOB 0OMEHA BEIIECTB 1 IPEBPAICHHS YHEPTHH B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOTO U DHEPreTHUEeCKOro oOMEeHa,
XEMOCHHTE3a, MHUTO03a, Meio3a, OIUIOAOTBOPEHUS, Pa3BUTHI H
Pa3MHOXKEHHUS, WHMBHUIYaIbHOTO pa3BUTUA Oopranu3ma
(onTOrEeHe3a), 6OPHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO OTOOpA,
BHUJ000pa30BaHus, MPUCHIOCOOJEHHOCTH OpraHu3MOB K cpene
OoOWTaHUs, BIUSHUS KOMIIOHEHTOB JKOCHCTEM, aHTPOIIOTEHHBIX
M3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB

Y TIpeBpAIleHUs YHEPTUH B Onocdepe

Ymenue HCII0JIb30BATh COOTBETCTBYIOILINE apryMeHTHI,
OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CUMBOJIMKY JJISi JOKa3aTelbCTBa
POJICTBA OPTaHMU3MOB Pa3HbIX CUCTEMATUYECKUX PYII; B3aUMOCBS3H
OpraHM3MOB M CpeIbl OOWUTaHUS; E€IUHCTBA YEJIOBEUYECKUX pac;
HEOOXOJMMOCTH  3JI0pOBOTO  oOpa3a  JKM3HHM,  COXpaHEHUS
pa3sHoOOpa3usi BUJOB M SKOCHCTEM KaK YCIOBMS COCYIECTBOBAHUS

MIPUPOJIBI U YEIOBEYECTBA

YMeHHe KPUTHYECKH OICHHBAaTh HH(POPMAIUIO0 OHOIOTHYECKOro
COZIEPKaHMS; UHTEPIPETHPOBATh ITHYECKNE ACHEKTH COBPEMEHHBIX
UCCICOBAaHUKA B OMOJOTWMH,  MEOWIMHE, OMOTEXHOJIOTHH;

paccMaTpuBaTh riodanbHbIC 3KOJIOTUYECKHE poOIIeMbI




COBPEMEHHOCTH, (OPMHUPOBATH MO OTHONICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHUIO




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

buonorus kak Hayka. JKHBbIE CUCTEMBI U UX U3YYCHUE

11

CoBpemeHHass Ouonorus — KOMIUIEKCHas Hayka. buonoruueckue Hayku u
u3ydyaemble UMHU MpoOiembl. OyHAaMEeHTaIbHbIC, MPHUKJIAJHbIE U MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OWONOTHMH B (OPMHUPOBAHMHM COBPEMEHHON €CTCCTBCHHO-HAYYHOM
kaptuHbl mupa. [Ipodeccuu, cBs3anabie ¢ Ononorueii. 3HaYeHHEe OHONIOTHH B
MPAKTUYECKOW JICSITEIIbBHOCTH YEeJIOBEKa: MEAHUIIMHE, CEIbCKOM XO3SIICTBE,
MIPOMBILIIIEHHOCTH, OXPaHE IPUPOIbI

1.2

JXKuBble cuCTeMBI KaK mpeaMeT u3ydeHus: ononornu. CBOMCTBA KHUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, AUCKPETHOCTh U HEIOCTHOCTD, CIIOKHOCTh H
YIOPSIIOYEHHOCTD CTPYKTYPBHI, OTKPBITOCTH, caMOOpTaHU3aIHs,
CaMOBOCIIPOM3BE/ICHNE, Pa3Apa)KUMOCTh, H3MEHUYMBOCTD, POCT M Pa3BHUTHE.
YpOBHM OpraHu3alMy KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOUHBIN, TKAaHEBbIH,
OpraHU3MEHHBIH, HOMYJIAIIMOHHO-BUIOBOH, 9KOCUCTEMHBIN
(OmoreoneHoTHueckuit), 6unocdepHsiit. IIporeccsl, NMPoOUCXOASIINE B KHUBBIX
cucremax. OCHOBHbIE NPU3HAKU >KHUBOTO. JKM3Hb Kak (opMma CyIIEeCTBOBaHMS
MaTepHUH

1.3

Metoael Oumonormyeckoi Hayku. HabOmioneHue, u3MepeHHE, SKCIEPHUMEHT,
cucTeMaru3anus, MeraaHanu3. [loHATHE O 3aBUCUMOW U HE3aBHUCHUMOMN
nepemenHoi. [InanupoBanue sxcnepumMenTa. [locTaHOBKa U MpoBepKa TUIOTE3.
HyneBass rumore3a. Ilonstue BbIOOpKM U €€ 1T0CTOBEpHOCTh. Pazbpoc B
Ouojornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH MOJYYEHHBIX pPE3yJIbTaTOB.
[IpyunHBl HCKaXXEHUS PE3yJabTAaTOB JKCIIepUMeHTa. [IoHsATHE CcTaTUCTHYECKOTO
TecTa

Knerka kak Ouojorudyeckas cucrema

2.1

Knerka — cTpykTypHO-(yHKIIMOHANIbHAS €IMHUIIA )KUBOTO. MICTOpHS OTKPBITUS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE MOJIOXKEHHS COBPEMEHHON KJIETOYHOMN
TEOPHH.

Meroapl  MOJIEKYJAPHOH HW  KJIETOYHOM  OWMOJIOTMH:  MHUKPOCKOMHS,
xpomatorpadusi, 3ekTpodopes, METoI MEUEHBIX aTOMOB, AU epeHInaIbLHOe
HeHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUN COCTAB KJIETKUA. Makpo-, MUKpPO- B YIIbTPAMUKPO3JIEMEHTHI. Bosa u
e poJb Kak pacTBOPUTEINS, peareHTa, y4acTue B CTPYKTYPUPOBAHHM KIIETKH,
TEIUIOPEryalud. MHUHepalbHbIE BEIECTBA KJIETKH, UX OHOJIOrHYecKas poJb.
Ponb KaTMOHOB M aHMOHOB B KJIETKE.




buonoruueckue mnonumepsl. benku. AMUHOKUCIOTHBIM COCTaB OEJIKOB.
Crtpykrypbl OenkoBoil Monekynbl. [lepBuuHas cTpykTypa Oeika, MenTuiaHas
CBs3b. BTOpuuHas, TpeTU4Has, 4YeTBEpTUYHAS CTPYKTYpbl. JleHaTyparus.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonorndeckue GyHKIUM OEIKOB.
VYrneBoabl. MoHOcaxapuapl, AUCAXapUJIbl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBL.
OO0muii TutaH CcTpoeHHWsT U (U3HKO-XMMHYECKHE CBOMCTBA  YTJIIEBOJOB.
Bbuonornveckue GyHKINU YTIIE€BOIOB.

Jlumunet. T'uapodunsHO-THApOOOHBIE cBOlcTBA. Kiaccudukanus JUMUAIO0B.
Tpurnuuepunsl, dpochonunuabsl, BOCKH, crepouabl. buomorndeckne QpyHKIUHN
munuaoB.  OOmue cBoiicTBa OHMONOrMYECKUX MeMOpaH — TEKy4yecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOIYIIPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipuniun kommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoiinas ciimpaib. MecTtoHaxoxaeHue u ononorundeckue Gyakmmu JJHK.
Buael PHK. @yukunu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosiekyie ATO.
buonornueckue Gpynkiun ATD. BoccTaHOBIEHHBIC TIEPEHOCUNKH, HX (PYHKITUH
B kietke. CekBenuponanue JJHK.

CrtpykrypHass OHOJOTHsS: OMOXMMHUYECKHE W OMOPU3NYECKUE HCCIIEeTOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJT

2.3

Tunsl KJIETOK: JyKapuoTHUeckas M mpokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokaproTHueckoi kieTku. KierouHast creHka OGakTepuil u apxei.
OCOOEHHOCTH CTPOEHHUSI TeTepoTpOPHON M aBTOTPO(PHOI MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenre U (QyHKIIMOHUPOBAHHUE dyKapHOTHYECKOH KieTku. ITna3marnyeckas
MeMOpana (tutazmanemma). CTpyKkTypa rmia3MaTuueckol MeMOopansl. TpaHcropT
BEUIECTB uepe3 IUla3MaTHuYecKyl0 MeMOpaHy: maccuBHbI (nuddysus,
oOnery€énHass AUQPQy3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN AKTHUBHBII
Tpancrnopt). [lomynponunaemocts MeMmOpanbl. PabGoTta HaTpuii-KaqueBoro
Hacoca. DHAOLMTO3: MMHOIMTO3, (haroruTos. Dx301mTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTECHU, TPHOOB.

[uromnazma. Llutozons. [utockener. /[IBuxkenue nuroruiasmsl. OpraHouzbl
kineTkd. OpHoMeMOpaHHBIE OPraHOWbl KJIETKU: SHJIOIMIIa3MaTH4yecKas CeTh
(BIIC), anmmapar 'onbaxu, TM30COMBL, UX CTpoeHue U GyHKIMU. B3anmocBsa3b
0JIHOMEMOpaHHBIX OPraHOUAOB KiIeTKH. CTpOeHue IrpaHyIsIpHOrO PEeTUKYIIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpad. [mamkuit
(arpanynsipHBIN) SHAOMIA3MATHYECKUN peTuKkyiayMm. CekpeTopHas GyHKIH
annapara ['onpmxu. TpaHcnopT BemecTB B KIIETKE. Bakyonu pacTUTENIbHBIX
kierok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPTraHOU/IbI KJIIETKU: MUTOXOHIPUH, TJIACTUIBI.

Crpoenue u (GyHKUMHM MUTOXOHIpUN M miactui. [lepBUuyHBIE, BTOPUYHBIE U
CIIO)KHBIE  IUIACTUABI  (POTOCHHTE3UPYIOILUX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOTILUIACTHI, IEUKOTIACTHI BBICIIIMX PACTCHUM.




HememOpannsie opranounsl kietku CTpoeHHe W (QYHKIMH HEMEMOPaHHBIX
opraHouJioB Kkjietku. PubGocombl. MukpoduiaameHTsl. MplieUHbIe KIETKH.
Muxkpotpy6ouku. Knerounsni mnentp. CTpoeHHE W ABHW)KCHHE J>XTYTUKOB M
pecHndyek. MukpoTpyOouku nuToruiasmel. LleHTpuoss.

SAnpo. OGonouka siapa, XpOMAaTHH, KapuoIUia3Ma, SAPBIIIKH, UX CTPOCHUE U
¢bynkuuu. SnepHbiii 6enkoBbIi MaTpuKc. IIpocTpaHcTBEHHOE PACHONIOKEHHE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTtnHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENBHOMH, JKUBOTHOH, TPHOHOIN)

2.4

AcCCUMMIISIIMS ¥ TUCCUMWISIIIASA — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOPHBINA U TeTepoTpodHBIA. YdacTHue KUCIopoaa B 0OMEHHBIX
mpoueccax. JHepreTuueckoe oobecriedeHue KIeTKu: mnpesBpamieHue ATD B
oOMEeHHBIX Tporeccax. MDEepMEHTATUBHBIN XapakTep pEeakIHid KJICTOYHOTO
MeTtabonu3zma. DepMeHThI, UX CTPOCHHUE, CBOMCTBA W MEXAHU3M JICHUCTBUA.
Kodepmentsl. Otnuunst (pepMEHTOB OT HEOPraHMYECKHX KaTalu3aTOPOB.
benku-aktuBaTopel U OENKU-MHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEeHTAaTUBHBIX PEaKIUil OT pa3INYHBIX (PAKTOPOB.

[lepBHuHBI CUHTE3 OpraHMYECKHX BewecTB B KieTrke. dorocuHre3. Ponb
XJIOPOIUTACTOB B Tporiecce QorocuHTe3a. CBeToBas W TeMHOBas (a3bl.
[IponykTuBHOCTH (oTOCHHTE3a. BiusHue paznuuHbIX (PaKTOPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (POTOCUHTESA.

XeMOCHHTE3. Pa3znoobpa3zue OpPraHU3MOB-XEMOCHHTETUKOB!
HUTpUUIHPYIOLIE OaKTepuu, xKene300akTepuu, cepodakTepun, BOJOPOTHbIE
OakTepuy. 3HaUEHUE XEMOCHUHTE3a.

AnHaspoOHble opraHu3mbl. Bunabl Opoxenus. IIpoaykTel OpoxkeHus M HX
UCIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETU OOJIC3HEMH.

AspoOHBIE OPraHU3MBI. DTambl YHEpPreTudeckoro oomena. [loaroroBuTenbHbIN
stan. ['Mukonan3 — 6ecKucIopogHOe pacuieryieHue TI0KO3bI.

buonoruueckoe okucieHue, UIN KJIETOYHOE JbIXaHue. Poib MUTOXOHIpHl B
mporeccax ~ OMOJOrMYeCKOro  OKHcieHMs.  Lluknuyeckue — peakuuu.
OxwucnurensHoe pochopunrposanue. [IpenmymiecTBa a3podHOro nmytu oOMeHa
BEIIECTB Mepe aHaIPOOHBIM. DPPEKTUBHOCTh SHEPreTUUECKOTO 0OMEHa

2.5

Peakuuu marpuuHoro cuHTtes3a. [IpuHIMI KOMIUIEMEHTapHOCTH B PEaKIUsIX
MaTpUYHOTO  CHHTe3a.  Peanmzanusi  HacleACTBEHHOW  WH(pOpMaIUu.
I'enernueckuii ko, ero ceoicTBa. TpaHckpunuusa — Matpuusbiil cuare3 PHK.
[IpyHIMIBI ~ TPAaHCKPUIILMU:  KOMIIEMEHTAPHOCTb, AHTUIIAPAIUIEIBHOCTD,
aCUMMETPUYHOCTh. TpaHcisauus u e€ 3tambl. Yuactue TpancnoptHseix PHK B
OouocuHTe3e Oenka. Ycinous OmocuHTe3a Oenka. KomupoBanue aMHUHOKHCIIOT.
Ponw pubocom B 6rocunTe3e Oemnka.

Opranuzanus reHomMa y IpoKapuoT U 3YKapuoT. Perynsanus akTMUBHOCTH I'€HOB
y npokapuoT. ['unoresa onepona (®@. XKakoo, XK. Mano). Perymnsamus oOMeHHBIX
IpoueccoB B kieTke. KieTounslil romeocTas.




Bupychel — Hekierounbie (pOpMBI JKU3HM U OOnMraTHble mapa3uthl. CTpoeHue
MIPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

BupycHbie 3a0o0neBanus yenoBeka, >KMBOTHBIX, pactenuid. CITMJI, COVID-19,
COIMANIbHBIC U MEJUIIMHCKUE TPOOIEMBI

2.6

Knerounpnii 1muki, ero mepuoasl W perymsnus. WHTepdasza u  MHTO3.
Oco0eHHOCTH MPOLIECCOB, MpoTeKarImux B uHTepdase. [loaroroBka kieTku kK
nenenuto. [IpecuHTeTHueckuii  (MOCTMUTOTHYECKHH), CHHTETUYECKHA U
MMOCTCUHTETUYECKHH (IPEeMUTOTHYECKHI ) IEPUOABI HHTEP(ha3bI.

Marpuunbiii cunte3 JHK — permkamus. Ilpunnunsr permukanuun JIHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBAaTUBHBIA CHHTE3, AHTUIAPAIUIEIBHOCTD.
Mexanusm peruukanuu JJTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
Temomepasza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTum. JIUTUIOWIHBIA U
rariouiHbIi  Habopbl XpoMocoM. ['omosormynsie Xpomocomsl. llomoBbie
XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTaAuM MHUTO3a U HMPOUCXOAIINE B HUX IPOLIECCHI.
Tunel muro3a. Kapruoknnes u nMTOKMHE3. bruonoruyeckoe 3Ha4yeHUE MHUTO3a.
Perynauus mutoTnueckoro mnukiaa kieTku. IIporpamMmmupyemasi kiero4yHas
rudesnb — anomnros3.

@OyHKIMOHAIbHAS FEHOMUKA

OpraHI/ISM Kak OMOJIOrHYecKasl CHCTeMa

3.1

OAHOKJIETOYHBIE,  KOJIOHHMAJIbHbIE,  MHOTOKJETOYHbIE  OpPraHu3Mbl U
MHOT'OTKaQHEBbIE OPTraHU3MBI.

@®opMbl pa3MHOXKEHMsI OpraHM3MOB: Oecriosioe (BKJIOYas BEreTaTMBHOE) MU
nojioBoe. Buapl Gecrnonoro pasMHOXKEHHUS: IIOYKOBAaHUE, CIIOPYJISALUA,
¢bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3muoxkenue. IlonoBble KieTku, unaum ramersl. Meio3. Craguun
Mmeno3a. [loBenenne xpomocom B Menose. KpoccuHrosep. buosornueckuit
CMBICJI M€}03a U ITOJIOBOTO Iponecca. Menos3 n ero Mecto B )KM3HEHHOM LIMKJIE
OpPraHHU3MOB.

[IpenzaponpiueBoe pasButue. ['ameToreHes y KMBOTHBIX. [I0J0BBIE JKENE3BI.
OOpa3oBaHue ¥ pa3BUTHE TMOJIOBBIX KieTOK. CriepMaroreHe3 M OOTEHE3.
CrpoeHue moJOBBIX KIETOK. OTMIIONOTBOpPEHHE M SMOpPHOHANBHOE pa3BUTHE
KUBOTHBIX. CriocoObl  OIUIOIOTBOPEHUS: Hapy>kKHO€,  BHYTpPEHHEE.
[TapTenorenes.

WnpuBunyanbHoe pa3BuTue opraHu3sMoB (oHToreHe3). Craauu smMOpHOreHesa
KHUBOTHBIX (Ha mpumepe Jsarymkn). Jpobnenue. Tumnsl apobnenus. OcobeHHOCTH
NpoOJeHrs MJIEKOTUTAIOMIMX. 3apObIIIEBbIE JIUCTKU (racTpyiauus). 3akiaaka
OpraHOB M TKaHEH W3 3apOJBIIIEBBIX JINCTKOB. B3anMMHOE BIMSHUE YacTeil
Pa3BHBAIOLIECTOCS 3apofblia (3MOpUOHANBHAS WHAYKIHMSA). 3akiajgka IJIaHa
CTPOEHUS KMBOTHOTO KaK pEe3yJIbTaT MEPapXMUECKUX B3aMMOJAEHUCTBUI I'€HOB.
Brusnue Ha SMOpHOHAIBHOE pa3BUTHE PATMYHBIX (PAKTOPOB OKpPYKAIOIIEH
cpensbl.




Poct u pasButue >xuBOTHBIX. IlocTamOpuoHanpHBI mepuon. Ilpsamoe wu
HemnpsiMoe pasButue. PasBute ¢ Meramopdo3oMm y O€CHO3BOHOYHBIX U
II0O3BOHOYHBIX JKMBOTHBIX. bHolornueckoe 3HaueHUE NPSAMOIO M HENpSIMOIo
pa3BUTHsA, UX PaCIPOCTpaHEHUE B npupoae. Tumsl pocta )KUBOTHBIX. PaKTOPEI
peryisiiuu pocTa S>KMBOTHBIX W denoBeka. Craauum mnocTIMOPHOHAIBHOIO
pa3BUTHA y )KUBOTHBIX U 4YesloBeKa. [leprnosipl OHTOreHe3a yenoBeka.
Pasmuoxenue u pasButHe pacteHuil. [ametrodpur u cmopodur. Meiio3 B
KU3HEHHOM [HKJIe pacteHuid. OOpazoBaHue CHOp B TpOIECCe Meio3a.
I'amerorenes y pacreHuil. OIUIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOE OIIOIOTBOPEHNUE Y IBETKOBBIX pacTeHuil. O0pa3oBaHue
U pa3BUTHE CceMEHM. MeXaHW3Mbl peryjsilud OHTOI€HE3a Yy pacTeHUud u
KUBOTHBIX

3.2

Ucropust craHoBieHUS W pa3BUTUS TEHETHMKH Kak Hayku. (OCHOBHBIE
T€HETUYECKUE TOHATHS U CUMBOJIbI. ['OMOJOrHYHBIE XPOMOCOMBI, aJIEIbHbIE
I€Hbl, albTEPHATUBHBIC MPU3HAKW, JOMHHAHTHBIA U PELIECCUBHBIM MPU3HAK,
TOMO3UIOTa, TETEePO3UroTa, YHCTas JUHUS, TUOPUIBL, TEHOTHMN, (PEHOTHI.
OcHOBHbIE METOABbl TCHETUKH: TUOPUIOIOTUYECKUH, [HUTOJIOTHMYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUI

3.3

Monorubpunnoe ckpeuuBanue. IlepBblii  3akoH MeHaens — 3aKOH
ennHo00pa3usi TUOPUIOB MEpBOro MokosieHus. IIpaBuUiIO JOMHHHPOBaHUS.
Bropoii 3akoH MeHaens — 3aK0H paclleIUIeHds Ipu3HakoB. L{uTonornueckue
OCHOBBI MOHOTMOPUTHOTO CKpemuBaHus. [ Mnmoreza 4ucToTh raMer.
AHanusupyromee ckpemupanue. [IpoMexyTOUYHBIM XapakTep HaciaeI0BaHUS.
Pacmennenne npu3HakoB pU HEMTOJIHOM JOMUHUPOBAHUH.

JurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBUCHUMOIO
HaclenoBaHUs  Ipu3HaKoB. lluTonmormueckue  OCHOBBI — JTUTHOPUAHOTO
CKpELIUBaHHUs.

CueruieHHoe HacnenoBaHue mnpusHakoB. PabGotel T. Moprana. CuerieHHOe
HACJIEJA0BAHUE T'€HOB, HAPYILICHUE CLEIUICHUsS MEXKIy NeHaMH. XpOMOCOMHAs
TEOPHs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MeXaHU3M OIpeAeNieHus] moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. I 'OMOraMeTHBIM U reTeporaMeTHbIN noi. I'eHeTnueckast
CTPYKTypa IOJOBBIX XpoMmocoM. HaciemoBaHne NpH3HAKOB, CHEIUIEHHBIX C
ITOJIOM.

I'enorun kak nenoctHas cucrema. Ilnerorponus — MHOKECTBEHHOE ACUCTBUE
resa. MHOXECTBEHHBIM aiulesu3M. B3auMmonelcTBue HeEalIeIbHBIX TI'EHOB.
KommnemenrapHocts. Onucras. [lonumepus

3.4

BzaumoneiictBue reHotMma M cpeasl Ipd  (GOPMUPOBAHMM  (DEHOTHIIA.
N3meHunBOCTh NpHU3HAKoB. KauecTBEHHbIE M KOIWYECTBEHHBIEC MTPU3HAKU. Buel
M3MEHYMBOCTH: HEHACIICICTBEHHAs U HACIICICTBCHHASL.

MopaudukanonHas ~ U3MEHYMBOCTb. Pomb  cpemsl B (JOPMHPOBAHUHU
MOAM(UKAIMOHHOW M3MeHUMBOCTH. Hopma peakuuy npusHaka. BapuaroHHBI




psin u BapuanmonHas kpusas (B. Moranncen). CpoiicTBa MOIU(UKAIIOHHON
M3MEHYMBOCTH.

I'enoTunmdeckass M3MEHUYMBOCTH. (CBOMCTBA TI'€HOTHIIMYECKOM HW3MEHYHMBOCTH.
Buiel reHOTHITYECKO M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaITMOHHASI.
KomOuHaTtuBHAsT W3MEHYMBOCTh. MeHo3 W TOJIOBOM TpoOIEecC — OCHOBA
KOMOMHATUBHONM M3MEHUYUBOCTU. POJIb KOMOMHATUBHON N3MEHUYNBOCTH B CO3JaHUHN
TEHETHYECKOT0 Pa3HO0Opa3us B Mpe/eiaX OAHOTO BU/IA.

MyraronHasi U3BMEHUYMBOCTb. BU/bI MyTallnii: TeHHBIE, XPOMOCOMHbBIE, TEHOMHBIE.
CrioHTaHHbIE M WHAYLIUPOBAHHBIE MYyTalWHU. SIEpHbIE U IMUTOIUIA3MATHUECKUE
MyTaii. CoMaTu4yecKue | TMOJIOBble MyTaluud. [IpyUuMHBI BO3HUKHOBEHUS
Mytauuid. MyTareHsl W UX BIMSHME HA OpPraHu3Mbl. 3aKOHOMEpPHOCTH
MYTalMOHHOIO Tpolecca. 3aKOH TOMOJIOTMYECKMX PSJAOB B HACIEICTBEHHOM
m3menunBoct  (H.M.  BaBuiioB). BHesgepHas  W3MEHYMBOCTH U
HACJICICTBEHHOCTh

3.5

Kapuotun dyenoBeka. MexayHapogHas IporpamMma HCCIIEAOBaHUS TI'eHOMa
4yejoBeKa. MeToJbl HU3yueHHMs] T'€HETUKU YeJIOBeKa: TI'eHEeaJorMuecKui,
OJIM3HEIIOBBIH, LUTOT€HETHUYECKU, HOMYJISIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIsIpHO-TeHeTHueckuil. ~ COBpeMEHHOE  ONpejelieHue  IeHOTHUIIA:
IMOJIHOTCHOMHOC CECKBCHUPOBAHUC, TCHOTUIIMPOBAHUEC, B TOM YUCJIC C IOMOLIBIO
[MI[P-anamu3a. HacnencrtBennsle 3a0oieBaHUs  dYelioBeKa. [ eHHbIE |
XpOMOCOMHBIE ~ Oosie3HM ~ 4YenoBeka.  bomesHm ¢ HacienCTBEHHOM
IIPEAPACTIOIOKEHHOCTHIO. 3HAUEHUE METUIIUHCKON T€HETUKH B IIPEJOTBPALLEHUH
U JICUCHUU TeHETUUECKHUX 3a00s1eBaHuil yenoBeka. CTBOJIOBBIE KIETKH

3.6

JlomecTukanuss U ceyekuus. 3apoXA€HUE CENEKIMU M JOMECTUKALUHU. YUeHHUe
H.J. BaBwioBa 0 LEHTpaX NPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYypHBIX
pacteHuii. Posp ceneknyuy B CO3JaHMM COPTOB PACTEHUM M IOPOJ JKUBOTHBIX.
Copr, mopojga, mramMM. 3aKOH TOMOJIOTMYECKMX pPSAAOB B HACJIEICTBEHHOU
n3meHunBocty H.W. BaBuioBa, ero 3HaueHue 1jist CENEKIMOHHON pabOTHI.
Metoabl CceleKIMOHHOM paboThl. VICKYCCTBEHHBIH OTOOp: MAacCOBBIM U
WHAWBUIYAIbHBIA.  OJTanbl  KOMOMHAIMOHHOW  cenekuuu. Vcmbitanue
Mpou3BouTENed Mo MOTOMCTBY. OTOOp MO TE€HOTHUITY C IMOMOIIBIO OIEHKH
(deHoTHIIa TOTOMCTBA M OTOOP 0 T€HOTHUITY ¢ Iomolkio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/ CEeKIIMOHHOM pa0oThl. PaananmoHHbIi
U XUMUYECKMM MyTareHe3 Kak HCTOYHHUK MYTalud y KYJIbTYPHBIX (opM
opranusmoB. Mcronb30BaHHE TE€HOMHOIO PENAKTUPOBAHUS M METOOB
pexoMmOuHaHTHBIX JIHK 11151 mosmyueHust HCXOAHOro MaTepraa JUlsl CeIeKIHH.
[lony4yenune nonumonaoB. BHyTpuBHioBas ruOpuausanus. bruskopoacTBeHHOE
CKpelIMBaHue, WM MHOpUIUHT. HepoacTBeHHOE CKpelMBaHUe, WA ayTOPH/IHHT.
I'ereposuc u ero npuuunsbl. Mcnonb3oBanue rereposuca B cenekiuu. OtnanéHHas
rubOpuam3aius. [Ipeogonenue Oecrutomus MEXBUIOBBIX THOpUIOB. JlocTikeHus
CEJIEKLINY PAaCTEHUH U KMBOTHBIX

3.7

OOBEKTBI, UCTIONB3yEeMbIE B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBBIE KYIIBTYPHI,
MUKPOOPIaHU3MbI, WX XapakTepucTuka. TpaaulmoHHass OHOTEXHOJIOTHS:




xneOoneyeHre, IMOJyYeHHE  KUCIOMOJOYHBIX  IMPOAYKTOB,  BUHOEJHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MUKPOOHMOJIOTHYECKUX TEXHOJIOTHM.
[IpousBoncTtBO  Oenka, aMUHOKHCIOT M BUTaMHHOB.  VICKycCTBEHHOE
OILTIOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK U KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTaUUU SAEp KIETOK.

XpoMOCOMHAsi W T€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCTpyupoBanue pexomOuHanTHbIX JIHK. JlocTikeHHs W TEpCIeKTHBBI
XpPOMOCOMHOM M T'€HHOW MH)XEeHepuH. MenuuuHckue OMOTEXHOJIOTHH.
Hcnonbs30BaHue CTBOJIOBBIX KJIETOK

CucreMa 1 MHOTOOOpa3ye OPraHuIecKOro Mupa

4.1

buonoruueckoe  pasHooOpasue  opranu3moB. CoBpeMeHHas  cucTeMa
opranudeckoro mupa. llpuHnuns! kinaccupukanuu opraHusmMoB. OCHOBHBIE
cUCTeMaTUYeCKHe IPYIIbl OPraHU3MOB.

OCOOECHHOCTH CTPOCHHS M JKU3HEACSITEIBHOCTH OJHOKIETOYHBIX OPTaHU3MOB.
bakrepun, apxen, OJTHOKIETOUYHBIE TPUOBI, OTHOKIETOYHBIE BOJIOPOCIH, APYTHE
npotuctel.  KosloHManbHble — opraHu3Mbl.  JI[BUJKEHHE  OJIHOKJIETOYHBIX
OpPraHu3MoOB: aMEOOHIHOE, KI'YTUKOBOE, PECHUYHOE. 3aIlUTa Y OJHOKJIETOYHBIX
OpraHu3MoB. PazpaXxuMocTh y 0OIHOKJIETOYHBIX OPraHU3MOB. TaKCUCHI

4.2

MHorokneroynsle  pacreHus. B3auMoCBA3p 4acTe€ll  MHOTOKJIETOYHOTO
opranusma. TkaHH, OpraHbl ¥ CHCTEMBI OPraHOB MHOT'OKJIETOYHOTO OpPraHu3Ma.
OpranusMm Kak equHoe 1enoe. TkaHu pacTeHUi. TUnbl pacTUTENbHBIX TKaHEH:
oOpa3oBaTenbHas, IOKPOBHAs, MPOBOJAMIAS, OCHOBHAas, MeEXaHHUYECKas.
OcobeHHOCTH CTpOoeHMs, (YHKIMH M pacloioKeHUs TKaHeH B opraHax
pacTeHuin

4.3

BererarnBHbIe M reHepaTUBHBIE OPTaHbl pacTeHnd. OYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[Bm>keHne MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBbI
n Hactuu. [loryomenue BOIBI, YIIIEKHUCIOrO Ta3a U MUHEpaJIbHBIX BELIECTB
pacteHusimu. J{pixanue pacrenuit. lnuddysus razos uepe3 moBepXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHUil. Belnenenwe y pacteHuid. 3amura y
MHOTOKJIETOUHbIX pacTeHnid. Kyrukymna. CpencrtBa macCUBHOM M XMMHUYECKOMN
3amuThl. OUTOHIMIBI.

PasgpaxxumocTe M peryssinus y opraHu3mMoB. Pa3apakuMoCTe U peryisnus y
MHOT'OKJIETOYHBIX PacTeHUI. POCTOBBIE BEIIECTBA U NX 3HAYEHUE

4.5

MHOrok/iIeToyHbsle  KMBOTHbIE. B3anMOCBsi3b uYacTeld MHOTOKJIETOYHOTO
opraHnusma. TKaHI/I, Opradbl U CUCTEMBI OPraHOB MHOTOKJICTOYHOI'O OpraHru3Ma.
Opranusm kak enuHoe 1enoe. 'omeocrtas. TkaHu )KUBOTHBIX U yenoBeKa. THUIbI
KUBOTHBIX TKaHEH: SMUTCIINAJIbHAdA, COCIAWHHUTCIIbHAsA, MbIIICYHAA, HCpPBHAaA.
OcobenHoctu cTpoeHus, GYHKIUA W PacloNOKEHUsS TKAHEW B opraHax
JKHUBOTHBIX U YCJIOBCKaA

4.6

OpraHsbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. OYHKIIMHU OPTaHOB U CUCTEM OPTaHOB.
Onopa Tena opraHu3mMoB. CKeleTbl OHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUM ckeneT. CTpOEeHUE U TUIIbI COEAUHEHUS
KOCTEM.




JIBrKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanme »xuBOTHBIX. IIuTanue
IIO3BOHOYHBIX KUBOTHBIX. J[pIxaHue kxuBOTHbIX. KoxHOe nbixanue. XKabepHoe
1 JIETOYHOE JIbIXaHUE.

JIbIXaHue IO3BOHOYHBIX JKMBOTHBIX. DBOJIIOLIMOHHOE YCIOXHEHHUE CTPOEHUS
JErKUX MO3BOHOYHBIX )KMBOTHBIX. JpIXaTenpHas cucteMa yeaoBeka. MexaHusm
BEHTHWSIUK JIETKUX Yy NOTHI M MJICKONUTAIOMUX. TpaHCIOpPT BEIIECTB Yy
Oopranu3MoB. TpaHCHOPT BemIECTB Yy >KMBOTHBIX. KpoBeHOCHas cucrema u eé
opranel. KpoBeHocHas  cucTtemMa  TMO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpAIIeHUs. DBOJIOIUOHHBIC YCIO)KHEHUSI CTPOSHHS KPOBEHOCHOM
CHCTEMbl IT0O3BOHOUYHBIX JKUBOTHBIX. Bhlenenue y opranuzMoB. Beienenue y
KHUBOTHBIX. CokpatuTenbHble Bakyosnud. Opranbl BbleneHus. CBsi3b HOJOCTH
TeJa ¢ KPOBEHOCHOM U BBIICJIUTENIHON cucTeMaMu. Beisienenue y mo3BOHOYHbIX
KUBOTHBIX. 3alllUTa y MHOTIOKJIETOYHBIX JKUBOTHBIX. IlokpoBBl M HX
MIPOU3BO/IHBIE.

PazgpaxumocTe W perymsiuus |y — OpraHmsmoB. Pazmpaxumocts  y
OJHOKJICTOYHBIX OpraHW3MOB. Takcucel. PaznpaXuMocTh © perymsinus y
MHOTOKJICTOYHBIX pacTeHHU. POCTOBEIE BelecTBa M UX 3HAYCHHE.

HepBHas cuctema u peduiekTopHasi peryisius Y MHOTOKJIETOYHbBIX )KUBOTHBIX.
HepBHas cucrema u e€ otTaenbl. DBOJIIOLMOHHOE YCIOXKHEHHE CTPOEHUS
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

PazpaGoTka anroputmMoB M mporpamm s 3QQPEeKTUBHON (YHKIMOHAIBHOM
AQHHOTAIlUM ~ TEHOMOB,  TPAaHCKPHIITOMOB,  ITIPOTEOMOB,  METa0OJIOMOB
MHUKPOOPTaHU3MOB, PACTEHHA, )KUBOTHBIX U YEIIOBEKA

OpraHI/ISM YCJIOBCKA U €T0 3JO0POBLE

5.1

Opransl 4 CCTEMbI OpraHoB uenoBeka. OT/ienbl FOJIOBHOIO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pedunekc u pecdrnextopHas nyra. be3ycinoBHble U yCIIOBHBIE
peduiexcel. ['ymMopanbHas perynsuuss M 3HJIOKpUHHAs CHCTEMa XHBOTHBIX U
qenoBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI M UX TOPMOHBI. J[elicTBHE TOPMOHOB.
B3auMocBs3p HEpPBHON M SHIOKPUHHOW cucTeM. [HmoTamamo-runodusapHas
cucrema. Pedekc u pedaexropHas ayra. besycioBHble u ycinoBHbIE pedieKchl

5.2

3amura opranu3ma ot Ooneszneil. IMMyHHas cucteMa yenoBeka. KieTouHslil u
TYMOpaJIbHBIA MMMYHUTET. BpoXAEHHBINH, MPHOOPETEHHBINA CreUPHUECKUil
UMMYHUTET. TeopHus KIOHANbHO-CeleKTUBHOr0O umMmyHHTeTa (I1.Dprmx,
®.M.bepner, C.Tonerasa). BocnanutenbHble OTBETbl OpraHu3sMoB. Poib
BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBenocHnas cucrema u e€ opranbsl. Cep/ue, KPOBEHOCHBIE COCYAbl U KPOBb.
Kpyru xpoBoobparienus. Pabora cepaiia u e€ perynsius

5.4

Hpixanue uyenoBeka. Jluddy3us ra3oB UYepe3 IMOBEPXHOCTh  KIICTKH.
JpIxaTenpHasg cucTeMa 4eslioBeKa. JlpixaTenbHas NOBEPXHOCTh. Perymamus
nbixanus. J{pixaTenbHbie 00bEMBI

5.5

[MumeBapurenbHas cucreMa 4denoBeka. OTnenbl MUIIEBAPUTEIBHOIO TPAKTA.
[MumeBapuTenbHble  JKene3bl. BHYTpUIIONOCTHOE U BHYTPHUKJIETOYHOE
MUILEBAPEHUE




5.6

IToxkpoBbl M ux mnpousBoaHble. Opransl BbyieneHus. llouku. CrpoeHue u
¢dbyHkumonupoBanue HeppoHa. OuIbTpaIus, CEKpeIs U 00paTHOE BCACHIBAHUE
KaK MEXaHU3MbI pabOThl OpraHoB BblAeNneHuss. OOpa3zoBaHuEe MOYH Y YETIOBEKa

5.7

JIB>KeHHE 4eloBeKa: MblliedHas cucreMa. CKeleTHhIC MBIIIIEI U UX padora.
CrtpoeHue u TUIBI COEAMHEHUST KOCTEH

Teopus 3Bontonuu. PasBuTtue xnu3HU Ha 3emie

6.1

OpomonnonHass teopuss Y. JlapBuna. Ilpeanocbuiku  BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb U Hay4yHas nearenbHocTs Y. JlapBuHa.

JBmxymue cuibl sBostonnu BUoB 1o Y. JlapBuHy (BbICOKask MHTEHCUBHOCTh
Pa3MHOKEHUSI OpPraHW3MOB, HACIEACTBEHHas W3MEHYMBOCTh, OopbOa 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTHYECKO# Teopuu 3Boitoruu (CTD). HelitpanbHas Teopus
sBotonuu. CoBpeMEHHast BOJIIOIIMOHHAS] OUOIOTHs. 3HAYEHHE SBOJTIOIIMOHHOMN
Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

[lomynsimus kak saeMeHTapHas enuHuua 3Boionuu. CoBpeMEHHbIE METOMbI
OLIEHKM T€HETHMYECKOIro pa3sHooOpaszusi U CTPYKTypbl monyiasuuid. M3menenue
reHooHAa MOMYyJSALUU KaK 3JIEMEHTapHOE 3BOJIOLMOHHOE SIBIIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DaKTOphl (IBMXKYIIME CHJIBI) SBOJIIOLMU. MyTallMOHHBIH
nporecc. KomOunatuBHast wu3MeHuMBOCTh. [lpeiip reHoB — ciyuaiiHble
HEHalpaBJIeHHblE M3MEHEHHMs 4YacToT ajjieneil B mnomymsamusax. OpQexT
OCHOBareysd.  Mwurpanuun. M3onmsaupa  momyssiui: reorpaduueckas
(mpocTpaHcTBeHHas ), brooruyeckast (penpoyKTUBHA ).

EctectBennbiii oTO0p — Hampasisomui (akrop sBoiouuu.  Dopmbl
€CTECTBEHHOT0 OTOOpa: JBIKYIIUN, CTaOWIM3UPYIOLIMM, pa3pbIBAIOIINN
(nm3pyntuBHbIi). [TonoBoit oT60p.

ITpucnocoOaeHHOCTh  OpraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLIUU.
Bo3nukHOBeHHE  mpHcrocoOseHui y  opraHu3MoB.  Apomopdosbl U
uanoanantanuu. [Ipumeps! npucnoco6sieHuil y oprann3mMoB. OTHOCUTENBHOCTh
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpasoBaHue Kak pe3ynbTar
MUKpo3BOtonuu. M3omsmus — kitoueBoil aktop BugoobpazoBanus. Ilytu u
CIIOCOOBI BHUJ1I000pa30BaHMUS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DPKOJIOTHYECKOE), «MTHOBEHHOE»  (ITOJIMIUIONIU3AIINS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl (OPMUPOBAHUS OHOJIIOTUYECKOTO pa3HO0Opa3usl.

Poinb »BOMIOIMOHHON OHOOTUH B pa3palOTKe HAYYHBIX METOJIOB COXPAaHEHUS
O6ropa3zHooOpasusi. MUKPOIBOIIONHS U KOIBOJIONHUS MApa3UTOB M UX XO3SEB.
Mexanusmbl  (pOpMUPOBAHUST YCTOWYMBOCTA K AHTHOMOTHKAM U CIOCOOBI
O0pBOBI ¢ HE

6.3

Meroas! n3ydeHuss Makpod3BoJIroLuu. [laneonToornueckue MeTobl U3y4EeHUs
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.




Bbuoreorpadudeckne MeTo b1 n3ydeHus 3Bosronun. CpaBHeHHE (GIOPHI U (hayHBI
MaTepUKOB U OCTPOBOB. broreorpadguueckue obmactu 3emuu. Buapl-sHaeMuxu
U PEITUKTHIL.

DOMOpHOIOTHYECKHE M CPABHUTEIBHO-MOP(OIOTUUYECKUE METOABl H3YyYCHHS
IBONIONMH. | '€HETHYECKHEe MEXaHU3MBl SBOJIOIMU OHTOTCHE3a M IOSBICHHS
HBOJIIOIMOHHBIX ~ HOBHIECTB. ['OMOJOrMYHBIE W aHAJIOTUYHBIE OpPraHbl.
Pynumentapable  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE U  MaTeMaTHYeCKHEe METOAbl  HM3y4YCHHS  SBOJIOLUHU.
I'omosnoruynbie reHsl. COBpeMEHHBIE METO/IbI TIOCTPOCHHUS (PHIIOTEHETUIECKUX
JIePEBbHEB.

XpOMOCOMHBIE MYTallUU U 3BOJIIOLMS TCHOMOB.

OOume 3akoHOMEpHOCTH (IpaBuia) 3BoironMU. HeoOpatumMocTs 3BOJIIOLIKU.
AnantuBHas panuanusi. HepaBHOMEpHOCTH TEMITOB BOJIIOLNT

6.4

Hayunble rumore3bsl NpPOMCXOXKIEHUS >KM3HHM Ha 3emie. AOuoreHes u
naHcrnepMusd.  JloHaydHble — MPEACTaBICHUS O  3apOXKACHUM  JKU3HU
(kpeauronu3M). ['mmore3a MOCTOSIHHOIO CaMO3apOXKACHUS JKH3HU U e€
onpoBepxkeHue onsitamu @O. Pemu, JI. Cnamnannanum, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHUSL.

OcHoBHbIE 3Tallbl HEOpraHu4eckon 3Bosounu. [lnanerapuas (reosioruyeckas)
SBOJIIOLIMSL. XHMHUYEcKass 5BOJIOLUSA. AOMOreHHBI CHHTE3 OpraHM4eCKHX
BemecTB u3 Heopranmdyeckux. OmbiT C. Musnepa u I'. FOpu. Ob6pazoBanue
oJinMepoB n3 MoHoMepoB. Koanepsarnas runoreza A.J. Onapuna, runoresa
nepsuuHoro OynboHa [Ik. XomnpaeitHa, reneruueckas rumnore3a I'. Mémmnepa.
Pu6o3umer (T. Yek) u runoresa «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Hctopusa 3emimn u Metoasl e€ usydeHus. VckonmaeMple OpraHM4eCKHE OCTATKH.
I'eoxponomnorust u e€ meroabl. OTHOCUTENbHAS U a0COIOTHAsI T€OXPOHOJIOTHSL.
['eoxpoHonOrnYecKas mKana: 30Hbl, 3pbl, IEPUOBL, JTIOXH.

Hauanenbie 3Tanbel oprannyeckoit 3Bostoruu. [losiBieHrne u 3BOJIIONUS TEPBBIX
KJIIETOK. OBONIONUA MeTaboiau3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MHKPOOHbIE OWOMIEHKM Kak aHaJor TMepBBIX Ha 3emie
cooOmiectB. CTpomMaTonuTsl. [I[poKaprOTHI U 3yKapuOTHI.

ITpoucxoxaeHue 3ykapuoT (CUMOMOTreHe3). DBOIIOIMOHHOE MPOHCXOXKIECHUE
BUpYycOB. IIpoucxoxkaeHrMe MHOTIOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl JBOJIIOIMU BBICIIUX pacTeHHil. OCHOBHBIE apoMOpdhO3bI
pacteHuii. Bpixon pacrenuii Ha cymry. llosiBieHuMe CHOpOBBIX pPACTEHHM H
3aBoeBaHue MMM cymn. CemeHHble pacTeHus. lIpoucxoxkneHne IBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tallbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(hO3bI
KUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — OSBICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpA0BbIe KUBOTHBIE. JKU3HB B BO/IE. DBOJIIOLINS TO3BOHOYHBIX.
[Tpoucxoxaenue ampuduii u pentwmid. [IpoucxoxaecHue MICKOTUTAIOMNX 1




ntun. [lpuHnun ximodeBoro apomopdos3a. OcBoeHHE OECIIO3BOHOYHBIMH U
[TI03BOHOYHBIMH JKUBOTHBIMU CYIIIU.

PazBuTue xu3HM Ha 3eMJie IO dpaM U IIepuoaaM: apXxei, MpoTepo30i, Majaeo30MH,
Me3030H, KaiiHo30il. OOmas XxapakTepuUCTHKa KiIuMaTa U TeO0JOrHYecKHX
npoueccoB.  [losBieHne M pacuBeT  XapakTepHbIX  OPraHU3MOB.
Yrineobpa3zoBaHue: €0 YCIOBUS U BIMSIHAE HA Ta30BBIH COCTaB aTMOC(HEpHI.
MaccoBbie BBIMUPAHHUS — JKOJIOTHYECKUE KPU3HUCHI mpouuioro. [Ipuunnsr u
CJIEICTBUSI MACCOBBIX BbIMUpaHHUil. COBpPEMEHHBIN SKOJIOIMUYECKUNA KPU3UC, €r0
0COOEHHOCTH

6.5

Pasnensl u 3amaum anTponosioruu. Meroasl anTponojoruu. CraHOBIIEHUE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxozcTBO 4enloBeKa C KUBOTHBIMHU. CHCTEMaTHUECKOE IOJIOKEHUE YEJIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3M0JIOT0-OMOXUMHYECKHE,
nosefeHueckue. OTMuus 4YelloBeKa OT JKUBOTHBIX. [IpsMoxoxneHue u
KOMIUIEKC CBSI3aHHBIX ¢ HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOU
CUTHAJIbHOW CUCTEMBI.

JBmwxynme cuibl ((hakTopbsl) aHTPOIOreHe3a: OMOJIOTHYECKHE, COIUAlbHBIC.
CooTHoteHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBIE CTaJMM aHTPONOreHe3a. ABCTPAJIONUTEKH — JABYHOTHE MPEIKU
moned. YenoBek yMenbld, IEepBbIE W3TOTOBICHHs OpyAWM Tpyna. Yemosek
NPSIMOXOAALIMM M TepBbId BBIXOJ JIoJe 3a mpenensl Adpuku. Yenosek
reiiaensoeprckuii — oOImui MpeoK HeaHJepTalIbCKOro YelloBeKa U 4elloBeKa
pazymHoro. YenoBek HeaHAEPTAIbCKUM KaK BUJ JIOAECH XOJOJHOTO KiIuUMaTa.
YenoBek pa3yMHBII COBPEMEHHOI'O THIIA, JEHHUCOBCKHUN YEIIOBEK, OCBOCHHE
KOHTMHEHTOB 3a npeaenamMu AQpuKH.

DBONIOIUS COBPEMEHHOro 4YesioBeKa. EcTecTBEHHBIN OTOOpP B MOMYJIALHUAX
yenoBeka. MyTallMoHHbIN npouecc U noaumop¢usm. IlonynsnronHbie BOJIHBL,
npeiid reHoB, Murpamnus u «3h(EKT 0OCHOBATENS» B TOMYJISIIASIX COBPEMEHHOTO
YeloBeKa.

Yenoseueckue pacwl. [lonstue o pace. bonbmme pacsl: eBponeouaHas
(eBpaszmiickasi), aBCTpajO-HETpOUIHAA (SPKBATOPUAIbHAS), MOHTOJIOMIHAS
(asmaTcko-aMepHuKaHCKasi). BpeMs U nyTu pacceineHus yenoBeKa IO IUIaHETE.
EnunctBo 4yenmoBedeckux pac. HaydHas HecOCTOATENBHOCTh pacu3Mma.
[IpucnocoOaeHHOCTh 4YenoBeKa K pa3HbIM YCIOBUSIM OKPYKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenpl U gapeiidpa reHoB Ha Mopdonorui u
(bu3HoNorHIo YeIoBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3agaun sxonorun. CBsi3b S3KOJIOTUHU C APYTUMH HaAyKaMHu.

Metoner skonoruu. [lomeBpie HaOMIOACHUS. DKCIEPUMEHTHI B JKOJOTHU:
MPUPOJHBIE ¥ JlabopaTopHble. MOJEIUPOBAaHHE B JKOJOTUH. MOHUTOPUHT
OKpY’KaroIllel Cpe/Ibl: TOKAIbHBIN, pErHOHABHBIN U TII00aTbHBIN




7.2

Okonornyeckne (HakTopel U 3aKOHOMEPHOCTH uX JneiictBusa. Kiaccubpukarms
9KOJIOTMUECKUX (PAKTOpPOB: abMOTHYECKUE, OUMOTUYECKHE, AHTPOIOTECHHBIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBHS 3Koyornueckux ¢akrtopos. [IpaBuio
muanmyMa (K. npenrens, FO. JIubux). TonepaHTHOCTh. DBpHOMOHTHBIC U
CTEHOOMOHTHBIE OpPraHU3MBI.

Abunortnueckue pakropsl. CBeT Kak sKkonorndeckuii pakrop. JledcTBre pa3HbIX
YYaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. OJKOJIOIMYECKHE TIpYIIIbI
pacTeHMil M KUBOTHBIX I10 OTHOIIEHHIO K cBeTy. CUrHalbHas pojb CBETA.
DoTOonEepruoAU3M.

Temneparypa kak »skojoruyeckuii (akrop. JlelicTBue TemriepaTypsl Ha
opranu3msl. [loiikuIoTepMHBIE U TOMOHOTEPMHBIE OPraHU3MbI. DBPUTEPMHEBIEC U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonormdeckuid ¢dakrop. IlpucnocoGrnenusi pacteHuil K
MoJI/Iep>kaHuio BogHOro OanmaHca. Kiaccudukaiusi pacTeHUl 10 OTHOIICHUIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAas, ITOYBEHHAs,
rTyOMHHAs TOJMOYBEHHAs, BHYTPHOpraHu3MeHHas. DOU3NKO-XUMHUYECKUE
0COOCHHOCTH cpel oOuTaHusi opraHu3moB. lIpucrnocoGneHus OpraHu3MOB K
KU3HU B Pa3HBIX CpE/Iax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE puTMbl. CyTOYHbBIE U
roauyHble pUTMBL. [Iprcnoco0aeHHOCTh OPraHN3MOB K CE30HHBIM U3MEHEHUSM
YCJIOBUM KU3HH.

XKuznennnle popmbl opranu3moB. [lonstue o xxu3HeHHol popme. JKusHeHHbIE
(GOopMBI pacTeHUM: IepeBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE TPaBBI,
OomHOJEeTHHE TpaBbl. JKHW3HEHHBIE (OPMBI KMBOTHBIX: THIPOOHOHTEI,
reoOUOHTHI, a3p0OUOHTHEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.
buotnueckue gaxtopsl. Buabl 6MoTHUECKUX B3aMMOAEHCTBHI: KOHKYPEHIIUS,
XHMIHUYECTBO, CUMONO03 1 ero Gopmsbl. [lapazntusm, koonepanus, MyTyalnu3M,
KOMMEHCAIU3M  (KBapTHpPaHTCTBO,  HaxjeOHMuYecTBO).  Herpoduueckue
B3auMoOJieiicTBUS  (Tomuyeckue, (opudeckue, (abpuueckue). 3HaueHUE
OMOTHMYECKMX B3aWMOJECUCTBUMA MJI CYIIECTBOBAHMS OpPraHU3MOB B Cpele
oOutanus. [I[puHIIMI KOHKYPEHTHOTO UCKIIOYEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU nomynsauuu. [lomynsamus kak 6uonornyeckas
cucrema. Posib HEOZHOPOAHOCTH cpefibl, (PU3NIECKHX OapbepOB U 0COOEHHOCTEH
OMOJI0THH BUIOB B (DOPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIUH.
OcCHOBHBIE TTOKa3aTeNIM MOIYJSIUU: YUCIEHHOCTh, TUIOTHOCTh, BO3pacTHas U
IIOJIOBAsl  CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTD,
MUTpaLUL.

Okojorudeckas CTpykrypa nonyiasuuu. OLieHKa YWCIEHHOCTH IONYJISALUU.
JluHaMuKa NonyJisauuy U €€ peryisinus. buotnueckuil moTeHnuan momyJsnuu.
MognenupoBanue JOUHAMMKU Nomyssinud. KpuBble pocTa YHCIEHHOCTH
nonyisinuy. KpuBble BbDKHUBaHUA. Perymsiius 4uciaeHHOCTH MONYJSALUNA: POJIb
(GakToOpOoB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH. OKOJOIMYECKHE
ctpareruu BunoB (I- u K-ctparerun).




[TonsTrie 00 »KoNOrMUYecKOW HuUmIe BUAa. Mectooburanue. MHoromepHas
MoJienb sKosiorndeckor HumM Jx.M. XatunHcoHa. Pa3mepsl 3K0I0rH4ecKoi
Humy. [ToTeHnmanpHas 1 peaaTu30BaHHAS HUIIIH.

Bun kak cucrema nonyisinuid. Apeanasl BUAOB. Buabl M MX KU3HEHHBIE
CTpaterud. 3aKOHOMEPHOCTH  TIOBEACHHS W  MHTpaluid  >KHBOTHBIX.
buonornueckue MHBa3UM YY>KEPOJIHBIX BUIOB

7.4

CooOmiectBa opranu3mMoB. buoneno3 u ero crpykrypa. CBsizu MexIy
opranu3sMamMu B OuoOIEHO3e. DJKOocucTeMa Kak OTKpbiTas cucrema (A.JDx.
Tencnu). OyHKIMOHATIbHBIE OJOKH OPraHU3MOB B DKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, penylueHTsl. Tpoduueckue ypoBHH. Tpoduueckue enu u CeTu.
Abuortnyeckue 010ku 3kocucteM. [louBsl U Wikl B 3kocuctemax. Kpyrosopor
BELIECTB U MNOTOK HEPTUU B IKOCUCTEME.

OcHoOBHbIE TTOKa3aTeNu dKOCUCTEMBI. buomacca 1 mpoayKius. DKoJ0rn4ecKkue
MIUPaMHJIbI YUCEN, OMOMACCHI U YHEPTHH.

HanpaBneHnnble 3akOHOMEpHBIE CMEHBI COOOIIEeCTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKLECCUM W WX MPUYMHBL. AHTPONOI€HHbIE BO3JEHCTBUS Ha
cykueccun. KnmmakcHoe coobmiectBo.  buopasHooOpasue U  MmoiHOTa
KpYrOBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipupoanble 3KOCUCTEMBI. AHTPONOIE€HHBIE 3KOCHUCTEMBI. ATpO3KOCUCTEMA.
ArporneHos. Pazinnuus Mexay aHTpONOT€HHBIMU U IPUPOJHBIMU SKOCUCTEMAMH.
Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢uiopa
u (ayna. CunanTponusauusi ropojckod ¢aynsl. buomormueckoe u
XO3SICTBEHHOE 3HAYEHHME arpo’KOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(bopMHpPOBaHUS OCHOBHBIX B3aHUMOJIEHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
IIepeHoc sHEPruM U BEIECTB MEXKY CMEXHBIMU KOCHCTEMAMH. Y CTOMYMBOCTD
OpPraHM3MOB, TIONYJSILIMA M OSKOCUCTEM B YCIOBHSX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3JICUCTBUI

7.5

buocdepa — obOmernanerapHas oOojouka 3emid, TJ€ CYLIECTBYET WU
cyliecTBoBaja >kuM3Hb. YueHue B.M. Bepnanckoro o Ouocdepe. ObGnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 61ocdepbl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHusl Ouocdepsl. OcobeHHOCTH Omocdepsl Kak
mI00aNbHOM  JKOCHCTeMBl. JlMHaMu4eckoe paBHOBecMe B  Ouocdepe.
KpyroBopotsl BemecTB u OHOTEOXMMHUYECKHE UKLl (yriiepoaa, a3oTa).
PurmudHOCTS siBIIeHMIA B Onocdepe.

3onanbHOCTh Onochepsl. [TonsaTre o 6mome. OCHOBHBIE OMOMBI CYILIU: TYHJpA,
XBOMHBIE Jieca, CMEIIAHHBIE M INUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHHBI,
MYCTHIHHM, TPONUYECKUE Jieca, BBICOKOTOphs. Kimmar, pacTUTENbHBIN H
KUBOTHBI MUp OMOMOB CYILIH.

CrpykTypa n QYHKIHS KHUBBIX CUCTEM, OLIEHKA WX PECYpPCHOTO MOTEHIMAIa U
onocdepHbIX QYyHKITUN

7.6

DKoJorn4yecKre KpU3KUChl U MX MpUYKHBL. Bo3zelicTBre yenoBeka Ha Ouochepy.
3arpsi3HeHue BO3AYyIIHOM cpenbl. OXpaHa Bo3lyxa. 3arpsi3HEHUE BOJIHOU CPEIbI.




Oxpana BoJIHbIX pecypcoB. Paspymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenune kinmara.

AHTpPOIIOr€HHOE BO3JICMCTBUE HAa PACTUTENbHBIM M >KMBOTHBIA MuUp. OXxpaHa
PacCTUTENBHOTO U >KUBOTHOTO MHUpa. OCHOBHBIC MPHUHIIMIIBI OXPAHbI MPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansembie mnpupomnbsie Tepputopun (OOIIT).
Boranuueckue cajsibl 1 300JI0TUYECKHUE TAPKH.

OcCHOBHBIE NPUHIMIBI YCTOMYUBOIO PA3BUTHUSI YEJIOBEUYECTBA M IPUPOJIBI.
PanmonansHOe  MPUPOAOIIOIB30BAHUE W COXPAHCHHUE  OHOJIIOTHYECKOTO
pa3zHooOpa3us 3eMiaun




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* buonorus ans 3HaTOKOB. YTIyOseHHBIH ypoBeHb. 10 kinacc: yueOnuk. buonorus passurus; |-
e uznanue Mazsipkuna T.B., Canenko B.b., Creiconstuna E.B. u agpyrue O061ectso ¢
orpann4eHHON 0TBeTCTBEHHOCThIO «PU3TEX YUEBHUK»

* buosiorus a1 3HaTOKOB. YTyOaeHHBIN ypoBeHb. 10 kiacc: yueOHuK. ['eHeTunka.
buotexnosnorus; 1-e uzganue Mazsipkuna T.B., Canenko B.b., Ceiconaruna E.B. u npyrue
O6mecTBo ¢ orpannueHHON 0TBeTCTBEHHOCTHI0 «OPU3TEX YUEBHUK»

* Buosiorus s 3HaTOKOB. YTayOneHHbIH ypoBeHb. 10 kinacce: yaeOHUK. MonekynsipHas u
KJieTouHasi ouosorus; 1-e uznanue Mazsipkuna T.B., Canenko B.b., Ceiconsituna E.B. u
npyrue O61ectBo ¢ orpaHndeHHOl oTBeTcTBeHHOCThIO «ODM3TEX YUEBHUK»

* buosiorus asis 3HaTOKOB. YTyOneHHBIN ypoBeHb. 11 kiacc: yueOHuk. OOmas 61oaorus.
Okonorus; 1-e uznanue XKurapes U.A., Ky3uenosa H.A., Mocanos A.A. u npyrue OOmiecTBo ¢
orpannyeHHo# orBeTcTBeHHOCThIO «DU3TEX YUYEBHUK)

* buonorus ans 3HaToKOB. YTIyOneHHBINH ypoBeHb. 11 kiacc: yueOHUK. DBOMOLUS KU3HU; 1-€
uznanue G®énopos J[.A., Makapos K.B., XKurapes 1.A. O011ecTBO ¢ OrpaHHYEHHOM
otBeTcTBeHHOCTHI0 «PU3TEX YUEBHUK»

* buonorus, 10 xracce/ [Naceunuk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue; moy
penakuueit [laceunuka B.B., Akiinonepnoe obmectBo «M3natenpctBo «IIpocBemienuney

* buosnorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., PyouioB A.M. u apyrue; nosu
penakuueii [laceunuka B.B., AkunonepHoe obmectso «M3narensctBo «IIpocsenienuer»

* buosnorus. buonornueckue cucremsl u npoueccsl, 10 kiace/ Tepemos A.B., [letpocoBa P.A.,
O6mecTBO ¢ orpanndeHHOM oTBeTcTBeHHOCTHI0 « 1O MHEMO3MHA»
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