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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yueOHOMYy mnpenmety "buonorus" (nmamee - OMOJIOTHWsl) HA YPOBHE CpEIHEro OOIIero oOpa3zoBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii denepanuny,
OI'OC COO, Konneniuu npemnoiaBanus yaeOHOro npeamMera « bruonorus» 1 0CHOBHBIX MOJIOKEHUHN (enepaibHON paboueit
MPOTPaMMbl BOCIIUTAHUSI.

VYuebnsiit npeamer «buosorus» yriyon€éHHoro ypoBHs uszydeHus (10—11 kiaccel) sBasieTCs OJHUM K3 KOMIIOHEHTOB
npeaMeTHor obnactu «EcrecTBeHHO-HayuHble npeameTsy. CormacHo nonoxkeHusam OI'OC COO mnpoduiibHble yueOHbIE
IpeIMeThl, U3ydyaeMble Ha YriyOJEHHOM YpOBHE, SIBISIOTCA criocoboMm nuddepennmanyu oOydyeHus Ha YpPOBHE CPEIHETO
o0uiero oopa3oBaHusl M MPU3BAHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
podeCCUOHANIBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMsi KaxAblii U3 3TUX Yy4eOHBIX MPEIMETOB JOJKEH OBITH
OPUEHTHUPOBAaH Ha MNPUOPUTETHOE pEIIEHUE O00pa30BaATENbHBIX, BOCIUTATEIbHBIX M PA3BUBAIOUIMX 3a]a4, CBA3AHHBIX C
npodopueHTanuein 00yJaroumxcsi 1 CTUMYJMPOBAHUEM MHTEpeca K KOHKPETHOM 00JIaCTHM HAYyYHOI'O 3HaHUS, CBA3AHHOIO C
OumoJioruei, MeIUIMHOM, SKOJIOTHEH, TICHXO0JIOTHEH, CITIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma no yue6Homy mipeameTy "buonorus" naét npeacTaBieHue O 1EIU U 3aJa4aX U3y4eHus yaeOHOro rmpeameTa
«buonorus» Ha yrayONE€HHOM YpOBHE, OINpeAeNseT o00s3areNbHOe (MHBAPUAHTHOE) NPEIMETHOE COJIEp)KaHue, €ro
CTPYKTYpPUpPOBAHHME MO paszjesiaM M TemaM, pachpeleieHHe MO KiaccaM, PEKOMEHIYET IOCIeNOBaTEIbHOCTh H3yUYEHHUS
y4eOHOTro MaTepuaia ¢ YYETOM MEXKMPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKK Yy4€OHOTO MpOIEcca, BO3PACTHBIX
ocobeHHocTel oOyuatonuxcs. B mporpamme mo 61oioruu peann3oBaH NPUHLUI IPEEMCTBEHHOCTH € U3YYEHHEM OHOJIOTHH
Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs, Onaronapsi 4eMy NPOCMAaTPUBAETCS HAMNpPaBIECHHOCTh Ha TOCJeayloliee
pa3BuUTHE OWOJOTMYECKUX 3HAHUN, OPUEHTHUPOBAHHBIX Ha (OPMHPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJOTUYECKOTO MBIIUICHUS, MPEACTABICHUN O 3I0pOBOM 00pa3e >KU3HU, HAa BOCHUTAHUE OEPEKHOTO OTHOILIEHHUS K
OKpy)Xarolled mnpupogHoi cpeae. B mporpamMMe mo OHONOTMM TakKe IMOKa3aHbl BO3MOXXKHOCTH Yy4e€OHOro mpeameTa
«buonorus» B peanuzanuu tpedoBanuit ®I'OC COO k mIaHUPyEeMBIM JIMYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM
pe3ynbTaTtam oOy4eHHs U B (POPMHUPOBAHMU OCHOBHBIX BHJIOB Y4YEOHO-IO3HABATENBHOU JIEATEILHOCTH OOYYAIOIIMXCS IO
OCBOCHHMIO COJIepKaHMsl OMOJIOTUYECKOro 00pa30BaHMs HA YPOBHE CpeHEro 00111ero 00pa3oBaHusl.



VY4eOHbIil npeameT «buosiorus» Ha ypoBHE CpeIHEro o011ero oopa3oBaHMsl 3aBeplIaeT ONOIOrHYecKoe oOpa3oBaHUE B
IIKOJIC U OPUEHTHUPOBAH Ha PAaCUIMpPEHHUE U YIIIyOJieHuEe 3HaHUN 00y4JalomuXCsl O dKUBOM MPUPOIE, OCHOBAX MOJIEKYJISIPHOM U
KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUN U OUOJIOTUN PA3BUTHA, TEHETUKHU, CEJICKIIUN, OMOTEXHOJIIOTUHU, SBOIIOIIMOHHOTO YUYCHUS
U DKOJIOTHH.

N3yuenne yueOHoro npeamera «buosorus» Ha yriiy0JIEeHHOM ypOBHE OPUEHTHPOBAHO HA MOATOTOBKY 00YyYaroIMxcs K
NOCJEAYIOLEMY TOIYYEHHIO OMOJIOrMYecKoro oOpa3oBaHMs B By3aX M OpraHU3alUAX CpPEeJHEro Npo¢ecCHOHAIbHOIO
oOpa3zoBanusi. OCHOBY €ro coJepKaHUsl COCTaBJIIET CHUCTEMa OHOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU HU3YYECHHUH
0Oy4aroIIMMUCS COOTBETCTBYIOIIMX CUCTEMATHUYECKUX PA3IEIIOB OMOJIOrMU HAa YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHus, B
10-11 xnaccax 3TM 3HAaHUA MOJYYarOT pa3BUTUE. Tak, paclIMpeHbl U YriyOJeHbl OMOJIOTMYECKHE 3HAHUS O PACTEHMSIX,
KUBOTHBIX, I'pubax, OakTepusx, OpraHM3Me YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HM, JOMOJHUTEIBHO BKJIIOUEHBI
OMOJIOTUYECKHE CBEIEHUS MPUKIAJHOIO M MOMCKOBOIO XapakTepa, KOTOPbIE MOYKHO HCIIOIb30BAaTh KaK OPUEHTUPHI IS
MocJenyouero BoelOopa mnpodeccun. Bo3MokHa Takxke HWHTErpauus OWOJOIMYECKUX 3HAHUM C COOTBETCTBYIOIIMMHU
3HAHUSIMU, IOJYYEHHBIMU 00YYarOUUMUCS IPU U3YYeHUH (PU3UKH, XUMUHU, T€Orpapuu 1 MaTEMaTHKU.

Crpyktypa mporpaMMmbl mo ydeOHOMY mpeamety "buojorus" oTpakaeT CHUCTEMHO-YPOBHEBBIH M JBOJIOIMOHHBIN
NOJXO/bI K 3y4eHHIO Onosoruu. CorjaacHO UM, U3Y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE JIJIsl AKHUBBIX CUCTEM
Pa3HOTO YPOBHSI OpPraHU3allMy, 3BOJIOLMH OPraHUYECKOTO MHpa Ha 3emile, COXpaHEHUs OMOJIOTMYECKOTO pa3HO0Opa3us
maHeTsl. Tak, B 10 kiacce M3ydarOTCs OCHOBBI MOJIEKYJISIPHOM M KIJIETOYHOW OMOJOTHH, SMOPHOJOTMH U OWOJOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIIMU, OMOTEXHOJIOTMN U CUHTETUYECKON OMOJIOrUH, aKTyalIU3UpPYIOTCSl 3HAHUS 00y4aroUINXcs 10
OoTaHMKeE, 300JI0TUH, aHATOMUH, GU3NOJIOTUH YesnoBeka. B 11 kitacce n3y4aroTcst 3BOJIOLMOHHOE YUYE€HUE, OCHOBBI 3KOJIOTHH
u yueHue o ouocdepe.

VYyeOnslii npeameT «buonorusy npu3BaH 00ECHEYUTh OCBOCHHE OOYYAIOIMIMMUCS OMOJIOTMYECKUX TEOPH U 3aKOHOB,
WJIeH, IPUHIUIIOB U IIPABUII, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTUHBI MUPA, 3HAHUN O CTPOCHUHU,
MHOT0O0pa3ui U OCOOEHHOCTSAX KIIETKH, OpraHu3Ma, MOMYJISIuH, OMOIEHO03a, IKOCHCTEMbI, O BBIJAIOUIMXCA HAYUHBIX
JOCTUKEHUSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHUH, IPUKIIAJHBIX acTIeKTaxX OMoJornyeckux 3HaHuil. s pa3Butus u
MojJIep KaHusl MHTepeca OOydaromMxcs K OMOJIOTUM Hapsily CO 3HAYUTEIbHBIM OOBEMOM TEOPETHYECKOTO MaTepuasa B
COJIEP’KaHUU MIPOrPaMMbl IO OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJIEHMSI M PA3BUTHUS TOW WM WHOU



o0nacTu OMOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX YYEHBIX B PpEIICHUE BaXHEHUIIMX OHOJIOTHYECKUX U
AKOJIOTHYECKUX MTPOOIIEM.

Ilens m3ydenust yaueOHoro npenmera «bruosorusy Ha yriyOiaEéHHOM YpPOBHE — OBJIaJIeHUE OOYYArOIIMMHUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKIITMOHAJIBHOM OpraHU3allMK >KUBBIX CHCTEM Pa3HOr0 paHra M MpPUOOpETeHHE YMEHHM HCIOJb30BaTh 3TU
3HaHUS B (POPMUPOBAHUU MHTEpPEca K ONpenenEHHON 00acTu mpodecCuOHaNbHOMN 1eITeIbHOCTH, CBSI3aHHOM C OHUOJIOTHEH,
WJIM K BBIOOPY y4eOHOT0 3aBeACHUS JJIs MIPOIOJDKEHUSI OMOJIOTMYEeCKOTr0 00pa3oBaHusl.

JlocTrxeHue 1eIu U3ydeHus ydyeOHoro npenmera «buonorus» Ha yriayOJ€HHOM ypOBHE OOECIIEUMBAETCSl PEIICHHEM
CIEAYIONIUX 3aj1ay:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHHWI: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPHUSIX, KOHIICTIIUSX,
TUINO0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MPABUIIAX, COCTABIISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAaPTUHY MHUPA; O
CTPOCHUHU, MHOTOOOpa3uu M OCOOEHHOCTSAX OUOJOTHYECKUX CHUCTEM (KJIETKA, OpraHu3M, MOMYJSLHs, BUJA, OHOTEOLICHO3,
ouocdepa); 0 BBIIAIOIIUXCS OTKPHITUSAX U COBPEMEHHBIX UCCIEAOBAHUIX B OUOJIOTHH;

O3HAKOMJICHHE OOYyYaloIMXCsl C METOJaMH TO3HAaHWUSI JKUBOW MPUPOJBI: HUCCIAEAOBATEILCKUMH  METOJaMHU
OMOJIOTHYECKUX HAyK (MOJICKYJISIPHOM M KJIETOYHOM OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTHHU Pa3BUTHSI, TCHETUKH U CEJICKITUH,
OMOTEXHOJIOTMM M CHUHTETHYECKOW OWOJOTWHU, TAaJCOHTOJOTHHU, DKOJIOTHH); METOJIaMH CaMOCTOSTEIHLHOTO IPOBEICHUS
OMOJIOTMYECKUX UCCIIEI0BAaHUN B TaOOpaTOpUH U B pupoje (HaboIeHne, U3BMEPEHNe, IKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaZIcHUE O0YUYaIOIIUMUCS YMEHUSMH: CAMOCTOSATENIbHO HAXOAUTh, aHAJIU3UPOBATh U MCIOJIb30BaTh OMOJOTHYECKYIO
uH(}OpMAIUIO; TOIH30BATHCA OMOJIOTMUECKOW TEPMHUHOJOTUEW W CHUMBOJIMKOM; YCTaHABIIMBATh CBS3b MEXIY pPa3BUTHEM
OMOJIOTUN U COIMATLHO-3KOHOMUYECKUMH M IKOJIOTHUYECKUMU MPOOJIeMaMy YeI0BEUECTBA; OLICHUBAThH MOCIECTBUS CBOCH
JESTETPHOCTH M0 OTHOIICHUIO K OKPY)KAIOIIEH MPUPOIHOU cpefie, COOCTBEHHOMY 3JI0POBBIO M 370POBBIO OKPYKAIOIIUX
Joiei; 000CHOBBIBATh U COONMIOAATh MEPhI MPOPHUIAKTUKYA UHPEKIIMOHHBIX 3a00JIeBaHU, TpaBuia MOBEACHUS B IPUPOJE U
obecrnieueHus: 0€30MaCHOCTH COOCTBEHHOM KU3HEACATEIBHOCTU B UPE3BBIUAMHBIX CUTYALMSIX MPUPOIHOIO U TEXHOT'CHHOTO
XapaKkTepa; XapaKkTepru30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE y OOYYAIONINXCSI MHTEUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B MPOIIECCE 3HAKOMCTBA C BBIIAIOIIIMMHUCS
OTKPBITUSIMA ¥ COBPEMEHHBIMU HCCJICIOBAaHUSMU B OHOJIOTMH, pEIIaeMbIMA €10 MOpoOjeMaMH, METO0JIOTHei



OMOJIOTUYECKOTO UCCJIEIOBAHUS, IPOBEICHUSI SKCIIEPUMEHTAJIbHBIX HCCIEAOBaHUM, pelIeHus] OUOJIOrMYecKuX 3ajiad,
MOJIETTUPOBAHUS OMOJIOTMUECKUX OOBEKTOB U MPOIECCOB;

BOCIIUTaHHE Y OOYYalOUIMXCs [IEHHOCTHOTO OTHOIIEHUS K YKUBOM MPHPOJE B LIEJIOM M K OTICIbHBIM €€ 00bEeKTaM U
ABJICHUSIM; (DOPMUPOBAHHME HKOJIOTMUECKOW, TE€HETUYECKOM TI'paMOTHOCTH, OOIIEH KyJIbTYpbl TOBEACHHUS B MPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUMH;

npuoOpeTeHre OO0YYaIOMUMUCS KOMIETEHTHOCTH B PAIlMOHAILHOM IPUPOIOIOIB30BAHUU (COOIIOIEHUE TIPABUII
MOBEJICHUSI B TMPUPOJIC, OXpaHbl BHUAOB, JKOCUCTEM, OuOC(hEpbl), COXpaHEHHH COOCTBEHHOIO 3J0POBBS U 3J0POBbSA
OKpYKaIOLIUX JtojIeH (coOoneHuss Mep NpoPuiIakTUKK 3a00JIeBaHUM, o0ecTieueHre 0e30MacHOCTH KU3HEAEATEIbHOCTU B
YpE3BbIYANHBIX CUTYAlUSIX MPUPOJHOTO U TEXHOITEHHOTO XapaKTepa) Ha OCHOBE MCIOJb30BaHUS OMOJOTUYECKUX 3HAHUM U
YMEHUH B IOBCEITHEBHOU JKU3HU;

CO3JaHME YCIOBHH J/JII OCO3HAHHOIO BbIOOpa OOyYarOIMMHUCA HWHAMBUAYAJbHON 00pa30BaTeIbHOM TPAEKTOPHH,
CHOCOOCTBYIOLIEH TOCIEAYIOIEMY MPOoPEeCcCHOHATBHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUM C WHAMBHUAYaJIbHBIMU
MHTEpECaMu U MOTPEOHOCTSIMU PETHOHA.

OO61iee 4yncio 4acoB, OTBEEHHBIX HA M3Y4YeHHE OMOJOTHMU Ha YIIIyOJIEGHHOM YPOBHE CpelHero o0Iiero oopasoBaHus,
coctaBisieT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B Hezielno).

OT160p opraHu3alMoHHBIX (HOPM, METOJOB U CPEJCTB OOYUYECHUSI OMOJIOTHU OCYIIECTBIISIETCS ¢ YYETOM crielu(puKu ero
colepKaHUsl M HANpaBICHHOCTH Ha MPOJODKEHHE OMOJIOTMYECKOro oOpa3oBaHMs B OpPraHU3ALMSIX CpPEIHEro
npo(hecCHOHABHOTO U BBICIIEr0 00pa30BaHUs.

OO0s3aTebHBIM YCIIOBUEM TIPU O0yUYEeHUU OMOJIOTHH Ha yTriyOJEHHOM YpPOBHE SIBIISIETCS MPOBEACHHE JTAOOPATOPHBIX U
npakTHueckux pabotr. Takke ydacTue OOydaroIIMXCS B BBIMOJHEHWU MNPOEKTHBIX U y4eOHO-HCCIENOBATENbCKUX PadoT,
TEMaTHKa KOTOPBIX OMNPENESETCs YYHUTEIEM Ha OCHOBE MMEIONIMXCS MaTepUalibHO-TEXHHUUYECKHMX PECYypCOB M MECTHBIX
IIPUPOIHBIX YCIOBUH.



COIEPXAHUE OBYYEHUA
10 KITACC

ConepxaHue mporpamMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY I'OCYJAPCTBEHHON WTOrOBOW aTTECTALUH
(T'HA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHass OMOJOTHUS — KOMIUIEKCHAs Hayka. Kparkasi uctopusi pa3BuTus Ouojoruu. buonornueckue Hayku U
u3ydaemble UMH MpoosieMbl. DyHaMeHTanbHbIC, TPUKIAIHBIC U TOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTUU.

3HaueHue OMoJorur B OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOUM KapTuHbl Mupa. [Ipodeccuu, cBsizaHHbIE C
Ouosiorued. 3HaueHHE OWOJOTMM B NPAKTHUECKON JEATEIIBHOCTH YEJIOBEKa: MEIUIIMHE, CEJIbCKOM XO35UCTBE,
MPOMBIIIIJIEHHOCTH, OXPAHE TPUPOBI.

JlemoHCcTpanumn

[Toptpersi: Apucrorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. Hapsun, V. T'apseit, I. Mengens, B. N.
Bepnanckuii, U. I1. ITaBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodeer-Pecobckuii, k. Yorcon, ®@. Kpuk, /1. K.
benses.

Tabnuupl 1 cxeMbl: «CBsI3b OMOJIOTUH C JPYTUMHU HayKaMny, «Cructema OMOJIOTHYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3yY€eHHUE

JXKuBble cucTeMbl Kak mpeameT u3ydeHwsi Ouonoruu. CBOWCTBA KUBBIX CHCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa,
JUACKPETHOCTh W ULEIOCTHOCTh, CJIOXHOCTb W YHOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alHs,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb, U3BMEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHHM OpraHu3alu >KUBBIX CUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIM, MOMYJISLIMOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OroreoneHoTnyeckuii), onocdepusiid. [Iporeccel, mporucxoasiiye B )KUBbIX cucteMax. OCHOBHBIC
MpU3HaKK kuBoro. JKu3Hp kak opma cymiecTBoBaHUs MaTepun. Hayku, n3ydaromiye >KMBbI€ CHCTEMbI Ha Pa3HbIX YPOBHSX
OpraHu3alvu.



N3yuenue xuBbix cucteM. MeTtonbl Ouonornueckoid Hayku. Habmonenue, uaMmepeHue, 3KCIIepUMEHT, CUCTEMaTH3a1Hs,
MeraaHanus. [loHaTre 0 3aBUCHMMON U He3aBUCUMOM IepeMeHHou. [imannpoBanue skcnepumenTa. IloctaHoBKa U poBepKa
runote3. Hyneas rumotesa. [lonartue BbIOOpkHM u €€ M0CTOBEepHOCTh. Pa3zbpoc B Ouomormueckux naHHbIX. OreHKa
JOCTOBEPHOCTH IMOJYYEHHBIX PE3yNbTaTOB. [IpUUMHBI MCKaXEHUs PE3YyJIbTATOB AKcHEpUMEHTA. [[oHATHE CTAaTUCTUYECKOTO
TecTa.

JdemoHcTpanuu

Tabmuiplr 1 cxembl: «OCHOBHBIE MPU3HAKU >KU3HW», «buojornueckue cuctembl», «CBoiCTBa >KUBOW Marepumy,
«YPpOBHHM OpraHu3aluy >KUBOM HOpHUPOABD, «CTpOEHUE >KUBOTHOM KIETKW», «TKaHM KHUBOTHBIX», «CHCTEMBI OpPraHOB
4eJI0BEYECKOro opranu3May, «buoreonenosy», «buocgepa», «MeTo bl H3ydeHHs! )KUBOM PUPOIBD».

ObopynoBanue: 1abopaTopHOe 000PYI0BaHUE ISl IPOBEACHUS HAOIIOIEHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «licrons30BaHue pa3aInyHbIX METOIOB IIPU U3YYECHUH KUBBIX CUCTEM).

Tema 3. buosiorust KjieTku

Kietka — cTpyKTypHO-QYHKIIMOHAIbHAS eIUHUIIA )KUBOr0. cTopus oTkpbiTus kieTku. Padotel P. 'yka, A. JleBenryka.
Knerounas teopus (T. [lIBanu, M. Illneiinen, P. BupxoB). OcHOBHBIE MOJOKEHUSI COBPEMEHHOMN KJIETOYHON TEOPHUH.

MeToapl MOJIEKYJSIPHOM U KJIETOYHOM OHOJIOTMU: MHUKPOCKOIHUSA, Xpomarorpadus, 31eKTpodope3, METOJ MEUEHBIX
aToMoB, Au(depeHIraIbHoe UEHTPU(PYTUPOBAaHUE, KYJIbTUBHUPOBAHUE KIIETOK. H3yueHnue QuUKCUpPOBAHHBIX KIEMOK.
DnexkTpoHHas MUKpockonus. Kongoxanvhas mukpockonus. Bumanvhoe (npudxcusHenHoe) usyuenue Kiemox.

JdemoHcTpanuun

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

Tabmuubr u cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIM MHUKpPOCKOm», «lcTopusi pa3BUTHS METOOB
MHUKPOCKOITAW.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIpeNapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

IIpakTuyeckass padora «M3yueHne MeTONOB  KJIETOYHOM  Oumosorumu  (Xpomartorpadus, 3iekTpodopes,
muddepennmansraoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi Opranu3anus KJICTKH



XUMHUYECKHI COCTaB KIETKU. Makpo-, MUKpPO- U YIBTPaMUKPO3JIEMEHThI. Boaa 1 e€ poib Kak pacTBOpUTEINs, peareHTa,
y4acTHE B CTPYKTYPUPOBAHUM KIIETKH, TEILIOPETYJSALMH. MHUHEpaabHble BEUIECTBA KJIETKH, UX OHOJOrnyeckas posb. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buonorndeckue nonumepbl. beiaku. AMHUHOKHUCIOTHBIN cocTaB 0enkoB. CTPYKTYphI
OenkoBOi MoJiekyJbl. [lepBuuHasi cTpykTypa Oenka, menTuaHas CBsi3b. BTopuuHas, TpeTUYHAs, YETBEPTUUHASI CTPYKTYPHI.
Henatypanus. CoiictBa 6enkoB. Knaccuduxkanus 6enkoB. buonorudeckue hyHkuuu 6eiakoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, AUcCaxapyibl, OJIUTOcaxapuabl U mnojucaxapuabl. OOmuMi 1miaH cTpoeHus U (PU3UKO-
XUMUYECKUE CBOMCTBA yrieBoA0B. bruosornueckre QyHKIUU yriaeBoAOB.

Jlumuasl. ['uapodunsHo-TUApOdPOOHBIE cBOMicTBA. Kimaccudukanus nunumos. Tpurnuuepubl, Gocoaunuabl, BOCKH,
crepounbl. buonornueckue ¢pyHkuuu naunuaoB. OOmme cBoicTBa OUONIOIMYECKUX MEMOpaH — TEKy4YecTb, CIIOCOOHOCTh K
CaMO03aMbIKaHHIO, MTOTYNPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JIHK u PHK. Ctpoenne nyknennoBbix kucnot. Hykneornasl. [IpyHIMN KOMILIEMEHTAPHOCTH.
[TpaBuno Yapradda. Ctpykrypa JHK — nBoitHas cnupans. MectoHaxoxaenue u ouonornyeckue ¢pynkuuu JJHK. Buab
PHK. ®ynkiuu PHK B knetke.

Crpoenne w™onekynbl AT®. Makpospruueckue cBsizu B Mojekyne AT®. buonornueckue ¢ynkuun ATO.
BoccraHoBneHHbIE TEPEHOCUUKH, UX (DYHKLIMH B KIeTKe. /pyeue Hykneozuompugpocgamor (HTD). CexBenupoBanue JITHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykTypHas OUOJIOTHS: OMOXMMUYECKHE U OMO(PU3HUECKUE UCCIIEIOBAHMS COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYPHI
ouomonekyn. Moodenuposanue cmpykmypvl u QYHKYUll OUOMONEKYNl U ux Komniekcos. Komnviomepuoii ousatin u
opeaHu4ecKull cunmes 6UOMOJIEKY]l U UX HENPUPOOHBIX AHATIO208.

JdemoHcTpanuu

[Toptpertsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Caurep, C. [Ipy3unep.

Huarpammbr:  «PacnipeneneHne XMMHYECKMX DJJIEMEHTOB B HEXHMBOM Ipupone», «PacmpeneneHne XuMHUYECKUX
3JIEMEHTOB B )KUBOU MPUPOJIEN.



TaOmunps! u cxemsl: «Ileproguueckas Tabauna XUMUYECKUX 3JIEMEHTOB», «CTpOeHUE MOJIEKYJIbl BOAb», «BemiecTBa B
cocTaBe OpraHu3MoB», «CTpoeHune MoJIeKydbl Oenkay, «CTpyKTypbl O€NKOBON MoeKynb», «CTpoeHHe MOJIEKYI
yIaeBoA0By, «CTpoeHne MOJIEKy JUIUI0BY, « HykiaenHoBble KUCIOThIY, «CTpoeHne MoneKyIbl ATD.

ObopynoBaHHe: XMMUUYECKAsl TOCY1a U 000PYJOBaHHUE.

JlabopaTopnas pabora «O0HapyxeHHE OEJIKOB C TOMOILBIO KAU€CTBEHHBIX PEAKIIUID).

JladoparopHasi padorta «lVccnenoBanre HyKJIEHHOBBIX KUCIIOT, BBIIEJIEHHBIX U3 KJIETOK Pa3INYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUUHM KICTKH

Tunel KJIETOK: 3yKapuoTHUecKas U pokapuoTuieckas. CTpyKTypHO-(yHKIIMOHATIbHBIE 00pa30BaHUs KIETKH.

CrpoeHnue npokapuoTnueckoil kinetku. Kinerounas crenka Oakrepuil u apxeil. OcCOOEHHOCTH CTPOEHUSI T€TEPOTPODHOI
U aBTOTPO(PHOM MPOKAPUOTUUECKUX KIETOK. MeCTO U poib MPOKapUOT B OMOIIEHO3AX.

Crpoenne U (pyHKIIMOHMPOBAaHUE 3yKApUOTHUECKON KieTku. Ilna3maTtuyeckas memOpana (mna3maiemma). CTpykTypa
IJIa3MaTUYecKoi MeMOpaHbl. TpaHcnopT BEIIECTB Uuepe3 MIa3MaTHYECKyt0 MeMOpaHy: nmacCuBHbIN (nuddy3usi, odnerdyéHuas
G dy3usi), akTUBHBIHN (MIEPBUYHBINA U BTOPUYHBIN akTUBHBIN TpaHcnopT). [lonynponunaemocts MmemOpanbl. PaboTta HaTpwii-
KaJIMEBOr0 Hacoca. DHAOLMUTO3: MUHOLUTO3, (harounTo3. Dk301uTo3. Kinerounas crenka. CTpykTypa U (yHKIIUU KJIETOUHOM
CTEHKU pacTeHUM, rpuOoOB.

Huromnazma. [{urozons. [{utockener. J[Buxenue nuroriazmbel. OpraHouabl kiaeTku. OgHoMeMOpaHHbIE OpraHOU bl
KJIETKH: sHpomnasmarudeckas cerb (OIIC), anmapar ['onbmxu, JHU30COMBI, UX CTpoeHHE M (yHKIMM. B3auMocssa3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KieTKH. CTpoeHue rpaHylsIpHOro peTukyinyma. Mexanusm nanpaénenus 6enxkos 6 IIIC.
Cunre3 pacTBopuMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['mankuii (arpaHyasipHBIN) SHIOIIIA3MATHYECKUN PETHKYIIYM.
CekperopHas ¢ynkuus anmnapara ['onsmxu. Moougurayus d6enxos ¢ annapame I'onvoocu. Copmuposka b6enkos 6 annapame
Tonvoorcu. TpancopT BelIECTB B KJIeTKe. Bakyonu pacTutenbHbIX KieTok. Knetounslit cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOWIBl KJIETKU: MHUTOXOHIPHUH, IUIACTUIBL. [Ipoucxosicoenue Mumoxouopuil u naacmuo.
Cumbuocenez (K.C. Mepesckosckuu, JI. Mapeynuc). CtpoeHue W (QyHKIIMM MHUTOXOHApUN u Tuiactun. l[lepBuunsle,
BTOPUYHBIC U CIIOKHBIE IMJIACTUJIBI (POTOCHHTE3UPYIOLUINX 3YKApUOT. XJIIOPOIIACTHI, XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIMX
pacTEeHUM.



HememOpanubie opranouasl kieTtku CtpoeHue U (QYHKIMM HEMEMOpPAaHHBIX OpPraHOWJIOB KIETKU. PuOOCOMBI.
IIpomesicymounvle uramenmor. MukpopuinaMeHTsl. AkmuHosvie Mukpoguiamenmol. MbIIEUHbIE KIETKH. AKmMuHo8ble
KOMHOHEeHmbl HeMblueunbix Kiemok. MukpotrpyO6ouku. Kierounsrii nentp. CTpoeHue u ABMKEHHUE KTYTUKOB U PECHHYEK.
MukpoTtpybouku uuroruiazMel. Llentpuons. benku, accoyuupoganmvle ¢ MUKPOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
Momopnuvle benxu.

Snpo. O6onouka fapa, XpOMaTHH, KapuoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U (pyHKUUU. S nepHbIl OeIKOBBIA MaTPHKC.
[IpocTpaHCTBEHHOE PACcOIOKEHHE XPOMOCOM B UHTEp(a3HOM sipe. yxpomamun u cemepoxpomamut. beaku XpoMaTHHa —
TUCTOHBI. /[unamuka si0epHoti 00010uKU 8 Mumose. foeptulil mpancnopm.

Knerounsie BkintoueHusi. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK DYKApUOT (PaCTUTENbHOM, )KUBOTHOU, TPUOHOM ).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabnuupl U cxembl: «CTpOEHUE 3YKAPUOTHUECKOU KIETKN», « CTpOEHUE KUBOTHOU KIETKN», « CTPOCHUE PACTUTEIBHOM
KIIETK», «CTpOEHUE MUTOXOHAPUINY, «SIpo», «CTpoeHHe NPOKAPUOTHUYECKON KIIETKNY.

O6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHMKpPOIpENapaThl PacTUTENbHBIX, XHBOTHBIX KIJIETOK, MHUKPOMpENnapaThl
OaKTepHabHBIX KIIETOK.

JlabopaTopHas padora «/3ydeHne CTpOeHUs KIETOK PAa3IUYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «3yueHue CBOMCTB KJIETOUHONH MEMOPAHBD».

JlaboparopHasi padora «/cciaenoBanue mia3Moau3a U JemIa3MoIn3a B PACTUTEIBHBIX KIETKaxX).

IIpakTHyeckas padora «/3yueHune IBHKEHHS LIUTOIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0OMeH BelleCTB M NMPeBpPallleHUE JHEPTUH B KJIETKe

AccUMWIIALIMSL W JTUCCUMWJISALMS — JIB€ CTOPOHbI MeTabonu3Ma. Tumbl oOMEHa BEIIeCTB: aBTOTPO(HBIA U
reTepoTpodHbINA. YUacTue KUCIopoa B 0OOMEHHBIX Mpoleccax. JHepreTnyeckoe odecreueHue kietku: npespauieHue ATO B
oOMEeHHBIX Tporteccax. @epMEHTATUBHBIN XapaKTep pPeakIuii KIeTOYHOro MeTabommzma. DepMeHThI, UX CTPOSHHUE, CBOMCTBA
u MmexanusMm geiictBus. Kodepmentsl. OTinuus (pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-akTuBaTOphl U
O€JIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIUN OT pa3IMYHBIX (haKTOPOB.



[lepBUYHBIN CHUHTE3 OpPraHUYECKUX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbIU (omocuHmes y
oaxkmeputi. Ceéemocobupaiowjue nueMeHmsvl U NUSMEHMbl pPeaKkyuoHHo2o yeHmpa. Poib XIJIOpOIUIACTOB B Ipoliecce
dotocunte3a. CBeroBas u TemHOBass ¢aszpl. Pomoovixanue, C;, C,. u CAM-munvt pomocunmesa. IIpoayKTHUBHOCTH
(dboTocunTe3a. BiausiHue pa3zaudHbix GakTOpoB Ha CKOPOCTh (POTOCHMHTE3a. 3HAUCHHE (POTOCUHTE3A.

XemocuHTe3. Pa3HoOOpasue OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPUIUPYIOIINE OakTepuu, Kele300aKkTepuw,
cepobaKkTepuu, BOJOPOAHbIE OaKTepuH. 3HAaU€HNE XEMOCUHTE3A.

AHaspoOHble opranu3mbl. Bunbl Opoxkenus. IIpoaykTel OpoeHUs M MX HCHOJIb30BAHHE YEIOBEKOM. AHa’3poOHBIE
MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTHH U BO30YIUTENH OOJIE3HEN.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTudeckoro oomeHa. IloaroroBurenbHbll 3Tan. ['nMukonu3 — OeCKUCIOPOIHOE
PaCLICTVIEHAE TIIFOKO3bI.

buonornyeckoe okuciaeHue, Wi KJIETOYHOE AbIXaHue. Poilb MUTOXOHJIpHUIl B IpoLeccax OMOJIOTUYECKOTO OKUCIEHUS.
Huxnuyeckue peakuuu. OxkucnutensHoe hochopunupoBanue. Iuepeus memopannozo epaouenma npomonos. Cunmes ATD:
paboma npomounnou ATD-cunmaszvl. llpeumyiiecTBa a’poOHOro TMyTH OOMEHA BEHIECTB TNEpe] aHadPOOHBIM.
D¢ DHEeKTUBHOCTH PHEPreTUUECKOTO 0OMEHa.

JdemoHcTpanumn

[Toptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «®DoTocuHTE3», «IDHEpreTudeckuii oomen», «buocunTes Oenka», «CTpoeHue QepmeHTay,
«XEMOCHHTE3.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpyJAOBaHHWE Il TMPUTOTOBIICHUS TOCTOSHHBIX W  BPEMEHHBIX
MHUKPONPENapaToB.

JlaboparopHasi pabora «/3yyeHue KaTaJuTHYECKON aKkTUBHOCTH ()epMEHTOB (HA MPUMEPE aMIIIa3bl UM KaTajasbl)y.

Jlaboparopnasi padora «/3yueHue QepMEHTATMBHOTO paclleIyIEHUs MEepOKCHIa BOJIOPOJAa B PACTUTENbHBIX U
KUBOTHBIX KJIETKaX).

JlaGopaTopHasi padoTa «CpaBHeHHE MPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE NMPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennasi uHGopManus U peajn3anus eé B KIeTKe



Peakunn martpuunoro cuHte3a. [IpUHIMO KOMIUIEMEHTApHOCTH B PEAKLIUSIX MATPUYHOIO CHHTE3a. Peannszanus
HacyeacTBeHHOW nHpopmanuu. ['eneTndyeckuil koa, ero cBoictBa. Tpanckpunius — marpuunbiii cuate3 PHK. [Tpuniumst
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AaHTHUIAPAIIIEIBHOCTh, AaCUMMETPUUHOCTh. Co3spesanue mampuunvix PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancasuus u e€ stanbl. Ydactue TpaHcropTHeix PHK B OumocunTese Oenka. YcioBus OuocuHTe3a Oenka.
Konuposanue amuHokuciot. Posb pubocom B OnocuHTe3e Oerka.

Cospemennvie npedcmasieHus o cmpoeHuu ceHos. OpraHuzalus T€HOMa y MNPOKAapUOT M 3YKapuoT. Perymsuus
aKTUBHOCTHU I'€HOB y mpokapuot. ['unoreza onepona (®@. XKako0, XK. Mano). Morexynaphsie mexanusmvl 9KCHpeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pezcynayuu pabomsel cenos. Perynsauus OOMEHHBIX MpoOIECCOB B KieTke. KieTouyHsbii
rOMEOCTa3s.

Bupycosl — HeksieTouHble (OpMBI KU3HU MU oOOJUratHble napa3utbl. CTpoeHHUE TPOCTHIX U CJIOXKHBIX BHUPYCOB,
perpoBupycoB, OaktepuodaroB. JKusnennvui yuxn JIHK-codepocawux eupycos, PHK-cooepaxcawux eupycos,
oaxmepuogpacos. Obpammuas mpancKpunyus, peepmasa, UHmezpasda.

Bupychpie 3aboneBanus uyeioBeka, >KMBOTHBIX, pacteHui. CIINJ, COVID-19, coumanpHble W MEIUIIMHCKUE
MPOOJIEMBI.

buoungopmamura: unmeepayus u ananuz b6orvuwux maccusog («bigdata») cmpykmypHwviX OUOIOSUYECKUX OAHHBIX.
Hanomexnonozuu 6 buonoeuu u meouyune. Ilpocpammupyemoie pynxyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpanumn

[ToptpeTtsr: H. K. Kosbiios, /1. Y. UBaHOBCKUI.

Tabnuub! u cxembl: «buocunTes O6enkay, «I eneTnueckuit kony», «Bupycen, «bakrepuodarmy.

IIpakTnueckas padora «Co3ganue MOAEIN BUPYCA».

Tema 8. 7Ku3HeHHBbIN HUKJ KJICTKHU

Knerounséi nmki, ero mepuonasl u perymsmus. Muatepdaza u muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIOIINX B
untepdasze. I[logroroBka kierku K jgeneHuto. lIpecuHrermyeckuii  (MOCTMUTOTUYECKHM), CHUHTETHYECKUH U
MMOCTCUHTETUYECKUN (MTPEMUTOTUYECKUI ) TIepUOIbl UHTEP(]a3bI.



Martpuunsiii cunre3 JIHK — permukanus. [Ipunuuns perukanuu [JHK: koMImieMeHTapHOCTh, MOJYKOHCEPBATUBHBIM
CUHTE3, aHThUnapauieabHocTh. Mexanusm perukanuu JITHK. Xpomocomsl. Ctpoenue xpomocom. TenomMepsl U TeloMepasa.
XpOMOCOMHBII HA0Op KIETKU — KapHOTHUM. JUTUIOMAHBIN U raruiouAaHbI Ha0Opbl XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Henenue wierku — muTo3. CTraguu MHTO3a M MOPOUCXOASUIME B HUX Hpolecchl. Tumbl mMuto3a. Kapuokuues u
LIUTOKUHE3. brnonornyeckoe 3HayeHue MUTO3a.

Perynsiuys MUTOTHYECKOTO 1MKJIA KJIETKU. [IporpamMmupyemas kiieTouHas ru0Oessb — arnonTos.

Knerounoe sapo, xpomMocombl, (yHKIMOHAJIbHAs TeHOMUKA. Mexanuszmol nponugepayuu, oughpepenyuposxu,
cmapenus u eubenu kiemox. «L{ugpposas knemrka» — buounghopmamuuecxkue mooenu GyHKYUOHUPOBAHUS KIIeMKU.

JdemoHcTpanuu

Tabnuie u cxembl: «  KU3HEHHBIN LUK KIETKUY, «Muto3», «Ctpoenue xpomocomy, «Pemmukanus JJTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKponpenapatbl: « MUTO3 B KIETKaX KOPEILIKA JTyKay.

JlabopaTopHas padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTropHnasi pa6ora «HabmroneHne MuTo3a B KJI€TKaX KOHYMKA KOPEIKa Jiyka (Ha TOTOBBIX MUKpPOIpenapaTax ).

Tema 9. CTpoenne u QyHKUNHM OPraHN3MOB

buonornueckoe paznooOpazue opraHu3MoB. OJHOKIETOUHbIE, KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBbI.

OCOOEHHOCTH CTPOEHUS W KU3HEAEATEIBHOCTH OJHOKIETOYHBIX OPraHM3MOB. bakrepuu, apxeu, OJHOKJIETOYHBIE
rpuObl, OJHOKJIETOYHBIE BOJOPOCIH, IPYTUe NPOTUCTHI. KoTOHMANbHBIE OpTaHU3MBI.

B3anmocBs3b yacTell MHOTOKJIETOYHOTO OpraHnn3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. OpraHu3M Kak €MHOE 1E0E.
I'omeocras.

Tkanu pacreHuid. TUIbl pacTUTENBHBIX TKaHEH: 00pa3oBaTelibHAsl, TOKPOBHAS, MPOBOAAIIAS, OCHOBHASI, MEXaHUYECKAsL.
OcobeHHoCcTH cTpoeHUs, PYHKIIUN U PACIIONOKEHUS TKAaHEH B OpraHax pacTeHUM.

TkaHW >KMUBOTHBIX M 4YeJIOBEKA. THIIBI >KMBOTHBIX TKAHEW: SMUTENIMANIbHAS, COCIMHUTEIbHAs, MbIIICYHAsA, HEPBHAs.
OcobenHocTy cTpoeHus, PYHKIHI 1 pacroyIOKEHUsI TKAaHEH B OpraHax >KHBOTHBIX M YEJIOBEKA.

Oprasbl. BereratuBHble M reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB KMBOTHBIX M YEJIOBEKA.
@yYHKIIMU OPTraHOB U CUCTEM OPraHOB.



Ornopa Tena opranu3moB. Kapkac pactenunii. CkeleTsl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapyHbIl 1
BHYTpeHHUH ckeneT. CTpOeHrE U TUIIBI COEAMHEHUS] KOCTEH.

JIBrKeHue opraHu3MoB. J[BHKEHUE OJHOKIETOYHBIX OPraHM3MOB: aMEOOMIHOE, KI'YTUKOBOE, peCHUYHOE. J[BIKeHMe
MHOT'OKJIETOYHBIX PACTEHHUM: TPONHU3Mbl M HACTUU. JIBUIKEHUME MHOIOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA: MBbIIICYHAs
cuctema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanue opranusmos. llormomeHune BOJBI, YIVIEKUCIOrNO ra3a M MHUHEPAIBbHBIX BELIECTB pacTeHusMu. l[lutanue
KUBOTHBIX. BHYTpHUIIOJIOCTHOE W BHYTPHUKJIETOYHOE TNMIIeBApeHHE. [IuTaHme mNO3BOHOYHBIX KUBOTHBIX. OTaemnsl
MUAILEBAPUTENBHOTO TpakTa. [InmeBapuTenpHble Kene3bl. [ lumesapurenbHas cuctemMa 4eoBeKa.

Hpixanue opranu3moB. Jlpixanue pacteHui. [IpixaHue >kUBOTHBIX. Jluddys3us ra3oB yepe3 MOBEPXHOCTh KIETKH.
Koxnoe npixanue. [IpixarenpHasi moBepxHoOCTh. JKabepHoe W n€royHoe apixaHue. JIpIxaHHWE MO3BOHOYHBIX >KUBOTHBIX H
YEJIO0BEKA. JBOJIOIMOHHOE YCIIOKHEHHE CTPOCHMS JIETKUX IMO3BOHOYHBIX XKMBOTHBIX. JlbIXaTelbHAsI CHUCTEMA YEJIOBEKA.
MexaHu3M BEHTWISAIUU JETKUX y NTUI U MJIEKONUTAIOMUX. Perynsamnus aeixanus. JlpixatenbHble 00bEMBI.

TpaHcopT BEHIECTB y OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTEHHW. TpPaHCIOPT BEHIECTB Y KUBOTHBIX.
KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHaAsI cucTeMa MO3BOHOYHBIX KUBOTHBIX M 4yenoBeka. Ceplue, KpOBEHOCHBIE
cocybl U KpoBb. Kpyru kpoBooOpaieHusi. DBOMIOIMOHHBIE YCIOKHEHUS! CTPOEHUSI KPOBEHOCHOM CHUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX. PaboTa cepiia u e€ perysiusi.

Brinenenne y oprannsmMoB. Beinenenune y pacteHuid. Beinenenne y kMBOTHBIX. CoOKpaTuTenbHbIE Bakyosn. OpraHsl
BbIIesIeHNsI. DUIIbTpalus, CEKpeIusi 1 00paTHOE BCAaChIBAaHHE KaK MEXaHU3MbI PaOOThI OpraHOB BbIJeICHHS. CBS3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM M BBIAECIHUTEIBbHON cUCTEMaMHU. BblfelieHne y TO3BOHOYHBIX KUBOTHBIX U yesoBeka. [louku. Ctpoenue
u pyHkroHupoBanue Hedpona. OOpazoBaHNE MOYH Y YEITIOBEKA.

3amura y opranu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3moB. Crnopbl OakTepuili ¥ LUCTHI MPOCTEUIINX. 3alluTa y
MHOTOKJIETOYHBIX pacTeHuil. Kytukyna. CpencrBa macCUBHON M XUMHYECKOM 3aUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpPOBBI U WX MPOW3BOJHBIE. 3amuTa Opranu3Ma ot OosiesHed. UMmyHHas
cuctemMa 4esnoBeka. KieTouHbIil 1 TyMOpaIbHBI UMMYHUTET. BpokI€HHBIN 1 IPpUOOPETEHHBIN criennpruuecKnii UMMYHHUTET.
Teopust kioHanbHO-cenekTUBHOTO MMMyHHTeTa (I1. DOpnux, ®. M. bepuer, C. ToneraBa). BocnamuTenbHble OTBETHI
opraHu3MoB. Posib BpOKAEHHOTO HMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUN.



PasgpaxxuMocTe M perymsiuus 'y OpraHu3MOB. Pa3ipaXuMOCThb y OJHOKJIETOYHBIX OpraHU3MOB. TakCHCBHI.
PaznpaxxumocTs u perynsauus y pacteHnil. POocToBble BEleCcTBa U UX 3HAYCHUE.

HepBHaa cucrema u peduekropHas peryysauus y >KUBOTHbBIX. HepBHas cuctema m €€ oTHenbl. DBOJIOLHMOHHOE
YCIIO’)KHEHUE CTPOCHHUS HEPBHOM CHCTEMBI y MKUBOTHBIX. OT/EIbI TOJIOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pediexc u
peduekTopHas n1yra. be3ycioBHbIE U YCIIOBHBIE PEQIIEKCHI.

I'yMopasibHast peryisuus M 3HJIOKPUHHAs CUCTEMA JKMBOTHBIX M 4YesloBeKa. JKene3bl 3HIOKPHHHOM CHCTEMBI U HX
ropMoHbI. JleiicTBue TOpMOHOB. B3aMOCBSI3b HEPBHOM M 3HIOKPUHHOM cucteM. ['unoranamo-runodu3sapHas cuctema.

JlemoHCcTpauumn

[Toptper: W. I1. I1aBnos.

TaGmumpsl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHbIE Bogopocian», «bakrepuny», «lIpocreiimuey,
«Oprasbl IBETKOBBIX pacTeHUi», «CHUCTEMBI OPraHOB NMO3BOHOYHBIX >KMBOTHBIX», «BHYyTpeHHEE CTpOEHHE HAaCEKOMBIX),
«Txanu pactenuit», «KopHeBbie cuctembdy, «CtpoeHue cteds», « CTpOeHHE JTUCTOBOM IIACTUHKNY, « TKaHU KMBOTHBIXY,
«Ckener 4enoBeka», «llumeBapurenbHas cucrema», «KpoBeHOocHas cucrtema», «JlpixarenbHas cucrema», «HepBHas
cucreMa», «Koxa», «Mplimednas cucrema», «BplaennurenpHas cUCTEMa», « OHAOKPUHHAs cucteMan, « CTpOEHHE MBILILBDY,
«Mmmynurer», «KumednonosoctHeie», «Cxema MUTaHUS pacTeHUi», « KpOBEHOCHBIE CHCTEMBI TO3BOHOUYHBIX KU BOTHBIXY,
«Ctpoenue ruapb», «CrpoeHue IaHapun», «BHyTpeHHee cTpoeHHe H0XAeBOro uepms», «HepBHas cucrtema pniO»,
«HepBHas cucrema narymku», «HepBHas cucrema npecmsbikarommxcs», «HepBHas cucrema nrtuny, «HepBHas cucrema
MIIeKonuTamux», «HepBHas cucrema yenoekay, «Peduaexcy.

ObopynoBaHHe: CBETOBOM MHUKPOCKOII, MUKpOMpENnapaTbhl OJHOKIETOYHBIX OPraHMW3MOB, MHKpPOIpEnaparbl TKaHEH,
PaKoOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKUX, MHBBIE HK3EMIUISIpbl KOMHATHBIX pAcTeHUU, TepOapuu
pacTeHuN pa3HbIX OTIENOB, BJIAXHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIUU OECHO3BOHOYHBIX
KUBOTHBIX, CKEJIET YeJoBeKa, O0OpyAOBaHWE sl AEMOHCTPAllMM TOYBEHHOTO M BO3AYIIHOIO MHUTaHUS PacTEHUH,
pacilerieHusi Kpaxmaia u 0eIKoB MmoJl AeicTBrueM (pepMeHTOB, 000pyAOBaHUE AJI JEMOHCTPALMU OMBITOB 110 U3MEPEHHIO
KU3HEHHON EMKOCTH JIETKMX, MEXAHU3Ma JbIXaTEIbHbIX IBUKECHUN, MOJEIHU TOJOBHOTO MO3Ta PA3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN paCTCHUI».

JlabopaTopHas padora «3ydyeHue TKaHE KUBOTHBIX).



JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMHOkKeHUe M pa3BUTHE OPraHM3MOB

@®opmBbl pa3MHOXKEHUSI OPraHU3MOB: Oecrofioe (BKIJIIOUasi BET€TaTHBHOE) U MoJIoBoe. BHbl Oecrosioro pa3sMHOKEHUS:
MOYKOBaHUE, CIIOPYJISALUS, (PparMeHTaIus, KIOHUPOBaHUE.

[TonoBoe pazmHoxenue. [lomoBbie kieTku, Wi rameTsl. Meiio3. Cranuu menos3a. [loBeneHne XxpoMocoM B Meio3e.
Kpoccunrosep. buonornueckuidi cMbICT MeH03a W TIOJIOBOrO Imponecca. Melo3 W ero MecTo B KU3HEHHOM IUKIIE
OpPTaHNU3MOB.

[IpenzaponapiieBoe paszputue. ['ameroreHe3 y kuBOTHBIX. [losoBbie >kene3bl. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
kieTok. CriepMarorenes u oorete3. CTpoeHHE MOJIOBBIX KIETOK.

Omio0TBOpeHHEe M AMOPHUOHATIBLHOE pPa3BUTHE >KUBOTHBIX. (CIOCOOBI OIUJIOMOTBOPEHHUS: HAPYXKHOE, BHYTPEHHEE.
[TapTenorenes.

NHauBHyalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHUU OpraHu3mMoB. Mopgozenes —
00HA U3 21asHbIX npobaem smbpuonocuu. Koumyenyus mopgocenos u mooeau mopgoceneza. Cranun >MOpHOTEHE3a
’KUBOTHBIX (Ha mpumMepe Jarymkn). Jpobnenue. Tunsl npobnenus. [lemepmunuposantoe u HedepMunupo8artoe opoouetue.
bnacmyna, munvt 61acmyn. OcoOEHHOCTH NPOOJICHUS MIICKOMUTAIONUX. 3apOAbIIIEBbIE JIUCTKU (TacTpyJisius). 3akiiaaKa
OpraHoOB U TKaHEW W3 3apOJBIIICBBIX JUCTKOB. B3auMHOe BIMsSHHE YacTel pa3BUBAIOIIETOCS 3apojbliia (IMOpHOHAIbHAS
MHIYKUUA). 3aKiaajka IJIaHa CTPOEHHUS >KMUBOTHOTO KakK pe3yJbTaT UEpPapXUUYECKUX B3aUMOJCUCTBUN TeHOB. BnusHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3TMUHBIX (DAKTOPOB OKPY>KAIOIICH CPEIb.

Poct u pa3Butue xuBoTHBIX. [locTamOpuonanbHbli mepuoxa. Ilpsimoe u Hempsmoe pas3Butue. PasButne c
MeTaMopdo30M y 0€CIIO3BOHOYHBIX W TO3BOHOYHBIX KUBOTHBIX. BUOJIOTHYecKOe 3HaUEHNE MPSMOT0 ¥ HEMPSIMOTO Pa3BUTHSA,
X pacOpoCTpaHEHHE B Mpupoje. Tumbel pocTa KUBOTHBIX. DaKTOpPbI PETYJSAIIMU POCTA KUBOTHBIX M ueyoBeka. Craauu
MMOCTAMOPUOHAILHOTO PAa3BUTHSl Y KUBOTHBIX U dYesoBeka. I[lepuoansl oHTOreHe3a uenoBeka. CTapeHHE M CMEpPTh Kak
OMOJIOTUYECKUE MPOTIECCHI.

Pasmuoxxenne u paszsButue pacrenuid. ['ametodut u cnopodur. Meiio3 B KU3HEHHOM HHKJIEe pactenuit. OOpa3oBaHue
CIop B mpolecce menosa. ['amerorene3 y pacreHuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX OpPraHu3MoB. J[BOHHOE
OIUIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.



MexaHn3MBbl PETYISALAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JemoHCcTpanun

[Toprpetsr: C. I'. Hapammn, X. HInemasn.

Tabmuubr u  cxembl: «BeretaTuBHOe pasMHOXeHHE», «Tumbl Oecnosioro pa3MHOXKEHUs», «Pa3MHOXeHHe
XJIaMUIOMOHaAbD», «Pa3MHOXeHHE O3BrieHb», «Pa3MHOXkeHHe ruapby, «Meio3», «Xpomocombly, «l'aMeToreHes,
«CTpoeHHE SMIEKIETKHA U CIEpMaTO3011a», « OCHOBHBIE CTauu OHTOreHe3a», «lIpsmoe u Henmpsimoe pasButue», «PazButue
MalcKoro xyka», «Paszputue capanum», «Pa3zButme marymkw», «/[BOMHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PAaCTCHUN,
«CTpoeHune CeMsiH OJHOJOJBHBIX U JABYJIOJBHBIX pacTeHUI», «KU3HEHHBIN LUK MOPCKOW KamycCThb», <« KU3HEHHBIN IUKII
Mxa», « KU3HEHHBIN [IUKI TAIOPOTHUKAY, «JKU3HEHHBII IIUKII COCHBD.

ObopynoBaHHEe: CBETOBOM MMKpPOCKOIN, MHUKpPOIpENapaThl SHIEKIETOK U CIEepMaTo30Ma0B, Mojenb «L{ukn pa3Burus
JISATYIIKAY.

JlabopaTopHas padora «/3ydueHre CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX MUKpOIIpenapaTaxy.

IIpakTnyeckas padora «BbIsIBICHHE TPU3HAKOB CXOACTBA 3apOBIIIEN TO3BOHOYHBIX JKUBOTHBIX Y.

JlaGopaTopHasi padora «CTpoeHHE OPraHOB Pa3MHOXKEHHUSI BBICIIIMX PACTCHUIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M HI3MEHYHMBOCTH OPTaHM3MOB

Hcropust cTaHOBIEHUST U pa3BUTUSL T'€HETHKM Kak Hayku. Pabdotsl I'. Mengens, I'. ne ®puza, T. Moprana. Ponb
OTEUYECTBEHHBIX YUYE€HBIX B pa3BuTuu renetuku. Padotrel H. K. Konwsnosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®unmumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbIE TE€HETUYECKUE TMOHSITUS U CUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIbHBIE TEHbI, AlbTEPHATUBHbBIC
MPU3HAKK, JOMUHAHTHBIA W PEIECCUBHBIA TMPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YWCTas JIMHUS, TUOPHIBI, TEHOTHIIL,
¢denotun. OCHOBHbIE METO/AbI TEHETUKU: THOPUI0JIOTMUECKHUH, IIMTOJIOTHYECKUN, MOJIEKYIISIPHO-TE€HETUYECKHIA.

JdemoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pu3z, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuii, I'. JI.
Kapneuenko, 0. A. ®ummmuenko, H. B. Tumodees-Peconckuii.

Tabnuupl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMBbI CKPEILIUBAHUS.

JlabopatopHnasi padora «/lpo3zoduia Kkak 00BEKT FeHETUUECKUX UCCIEAOBaAHUI.



Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpeuBanue. [lepBbiii 3akoH MeHzens — 3aKOH €IWHOOOpa3usi TMOPUIOB TMEPBOTO MOKOJICHHUS.
[IpaBuno nomuHMpoBaHuA. Bropou 3axkoH MeHaenss — 3aKOH pACIICIUIEHUS MNPU3HAKOB. LlMTOIOTMYECKHE OCHOBBI
MOHOTHOPUIHOTO CKpenIuBanus. [ umores3a 4ucToTh ramer.

AHanmuzupyoniee ckpemrbanue. [IpoMexXyTouHbIi XapaKTep HacleIoBaHMs. PaciieryieHne nNpu3HakoB MPU HEMTOJIHOM
JOMUHUPOBAaHUM.

HuruOpuaHoe ckpemmuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHUCHUMOIO HACJEAOBAHHUS IPU3HAKOB.
[{uTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUS.

CuerieHHoe HacienoBaHue mnpu3HakoB. Paborel T. Moprana. CuenjieHHOe HacleI0BaHUE TI'€HOB, HapylleHUe
CLEIJICHUs MEXAY reHaMu. XpOMOCOMHAasl TEOpHUsL HACIIEICTBEHHOCTH.

I'eneTnka nosia. XpOMOCOMHBIN MEXaHU3M OINPEIEIICHHS M0JIa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIN U
reTEPOraMeTHBIN MOJI. | 'eHeTHYeCKast CTpyKTypa IOJIOBBIX XpoMocoM. HaciienoBanme nmpu3HakoB, CHETUIEHHBIX € ITOJIOM.

l'enotun kak nenoctHas cucrtema. llnedoTponus — MHOXKECTBEHHOE JI€MCTBUE IeHAa. MHOKECTBEHHBIN aJIJICIU3M.
B3auMmopeiicTBue HeamwienbHbIX TeHOB. KoMIuiemMmeHTapHOCTh. DnucTtas. [loaumepusi.

['eHeTnyeckuil KOHTPOJb PAa3BUTHS PACTEHUN, JKUBOTHBIX M YEJIOBEKA, a TaKKe (U3NOJIOTHMYECKUX IPOLECCOB,
MOBEJEHUS U KOTHUTUBHBIX (PYHKIUH. ['eHeTHUeCKre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO35UH —
napasuT» U «XO035MH — MHUKpOOHOM». ['eHeTHuecKue acneKkThl KOHTPOJISI U M3MEHEHUs HACIEICTBEHHOM HMH(OpMauuu B
ITIOKOJICHUSAX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuun

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

Tabmuiet u cxembl: «llepBbiit U BTOpoM 3akoHBI Mennens», «Tpetuit 3akoH MeHuens», «AHAIM3UPYIOIIEE
ckpeuiuBanuey, «Henonnoe noMuHupoBanuey, «CleIIeHHOE HaclleJOBaHUE PU3HAKOB y Ipo30puib», «['eHeTuka mnomnay,
«Kapunotun genoseka», «Kapuotun apozoduiby, «Kapuotun nTuilsn», «MHOKECTBEHHBIN ayuienn3My», «B3aumonencTpue
TEHOBY.



O6opynoBanue: MOJENb JUIsl TEMOHCTPAIIMKM 3aKOHOB €IMHO00pa3us TMOpUI0OB MEPBOro MOKOJCHHUS U paclleruieHus
MPU3HAKOB, MOJENb ISl JEMOHCTpPAllMM 3aKOHA HE3aBUCUMOIO HACJIECAOBAaHHS IPHU3HAKOB, MOJEIb ISl JIEMOHCTPALU
CIIETUICHHOTO HACJICIOBaHUS IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpemnapart: «Jpo3odumay.

IIpakTuyeckas padora «3ydyeHue pe3yabTaToB MOHOTHOPUTHOTO CKPEIIUBAHUS Y IPO30(DUIIBI».

IIpakTuyeckas padora «/3yueHue pe3yabTaToB AUTUOPUIHOTO CKPEIIMBAHUS Y APO30(DUITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeiasl npu (GopmupoBaHuu (eHotuna. M3meHunBOCTH MpU3HaKoB. KauecTBeHHbIE U
KOJIMYECTBEHHBIE MTPU3HAKU. BUIbI N3MEHUNBOCTH: HEHACIICICTBEHHAS M HACIICICTBCHHAS.

MoaudukanonHas HM3MEHYMBOCTh. Ponb cpeasl B ¢dopMupoBaHUM MOAUGUKAIMOHHON Hu3MeHunBocTU. Hopma
peakuuu mnpusHaka. Bapuanuonsbi psg u BapuanmonHas kpuas (B. Horanncen). CpoiicTBa MOAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHnMYecKkass M3MEHUYNBOCTh. CBOWCTBA T€HOTUNMUYECKON M3MEHYMBOCTH. BHUIIBI TEHOTUIIMYECKOW M3MEHUYMBOCTH:
KOMOWHATUBHAS, MyTaI[MOHHASI.

KomOvHaTtiBHAasT W3MEHYMBOCTh. MeW03 M TMOJOBOW TMpOIIECC — OCHOBA KOMOMHATHBHOM W3MEHYHBOCTH. Poib
KOMOWHATUBHOW U3MEHUYHUBOCTHU B CO3/IaHUM T€HETUYECKOTO pa3HOOOpa3us B Mpejieiax 0JHOTO BUIA.

MyTanmoHHass U3MEHUYMBOCTh. BUbl MyTanuii: TEHHbIE, XPOMOCOMHBIEC, TeHOMHBIE. CITIOHTAHHBIE U UHAYLIUPOBAHHBIC
MyTaluu. SaepHele M nMTOIIIa3MaTuyeckne mytanuu. COMaTHYECKHWE U MOJIOBblE MyTauuu. [[puyuMHBI BO3HUKHOBEHUS
MyTauuii. MyTareHsl U UX BIIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIIMOHHOTO MpoIecca. 3aKOH FOMOJIOTHYECKHUX
psAn0B B HacneacTBeHHoM n3menunBoctu (H.M. BaBuiio). BHesiepHas n3MEHUUBOCTbh U HACIIEACTBEHHOCTb.

Onucenemura u INULEHOMUKA, POTb INULEHEMUUECKUX (YaKmopos 68 HACIe008aAHUU U USMEHUUBOCMU (HeHOMUNUYECKUX
NPU3HAKO8 Y OP2AHUZMOB.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabnuibl u cxembl: «Buasl ”3MEHUNBOCTIY, «MoauduKamoHHasi U3MEHUYUBOCTHY, « KOMOMHATUBHAS N3MEHUHNBOCTHY,
«Meio3y, «OmnonoTBopeHuey, «l 'eHeTndeckue 3a00ieBaHus YeoBeKay, « Buasl MmyTamuiig.



OO6opynoBaHue: >KMBbIEe U TrepOapHble 3K3eMIUIAPhl KOMHATHBIX pacTeHUU, pUCYHKH (doTorpaduu) >KUBOTHBIX C
pPa3IMYHBIMH BUJAMH U3MEHUYHBOCTH.

JlabopaTopnass pabora «JVccnegoBaHue 3akOHOMEpHOCTEH MOAUGUKAIMOHHONW wu3MeHYnBOCTH. [locTpoenue
BAapUALIMOHHOTO PsI/Ia U BAPUALIMOHHON KPUBOID.

IIpakTuyeckas padora «MyTtauuu y 1po30¢uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eneTuka yes10BeKka

Kapuotun uemoBexka. MexayHapoaHas MporpaMma HMCCIEIOBaHUS T€HOMAa 4YelOoBEKa. MeTOJbl M3y4YeHUs T€HETHUKHU
YeJIOBEKAa: TEeHEAIOrMYeCKui, OJM3HENOBbI, IUTOTCHETUYECKUM, MOMYyJALHOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-
reHeTnueckuii. COBpEMEHHOE ONMPEAEIICHUE T'€HOTHUIIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnbto [MI[P-ananuza. HacnenctBennsie 3a001eBanus yeiaoBeka. ['eHHbIe 1 XpoMOCOMHBIE 00JIe3HH YenioBeKa. boye3nu ¢
HACJICJICTBEHHOM MPEIPACHOIOKEHHOCThIO. 3HAYECHUE MEIUIIMHCKON T€HETUKHU B MPEAOTBPALLICHUH U JICHCHUU T€HETUYECKUX
3a00JIeBaHUH YesioBeKa. MeIUKO-TeHeTHUEeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIC KJIETKU. [[OHATHE «TEHETUUECKOTO TPy3ay.
DTUYECKHE ACTIEKTHI UCCIEA0BAHUN B 00JaCTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (hakTOphl MOBBIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3MUYECKOMY U XUMHUYECKOMY 3arpsi3HCHUIO
OKpyXarouien cpensl. ['eneTnyeckas npeapacnoyioKeHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JemoHcTpauumn

Tabnuiel 1 cxembl: «Kapuotun uyenoBekay, «MeToabl U3ydeHUs] TEHETUKHU 4YelloBeKkay, «l eHeTndyeckue 3a0o0JieBaHUs
YEJIOBEKA.

IpakTnueckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cesntekuiusi OpraHu3MoB

JloMecTukanuss W CeJeKIMs. 3apoXICHHE celeKuuu u goMectukanuu. Yuenue H. WM. BaBunoBa o IleHtpax
MIPOUCXOKICHUSI U MHOT000pa3usi KyJIbTypHBIX pacTeHui. PoJib cenekIuu B Co3JaHuU COPTOB PACTEHUM U MOPOJI )KUBOTHBIX.
Copr, nopojia, mramMM. 3aKOH TOMOJOTHYECKUX PSA0B B HacleacTBeHHON n3MeHunBocTy H. V. BaBuiioBa, ero 3HaueHue s
CEJICKIIMOHHOM pabOTHI.



Metoabl celeKIMOHHONW paboThl. MICKyCCTBEHHBIM OTOOP: MAcCOBBIM M WHJIUBUIAYAIbHBIA. DTallbl KOMOWHAIITMOHHOM
cenekiuu. VcmeiTanue mporu3BoauTeNel mo moTtoMcTBy. OTOOp MO TEHOTHUITY C TIOMOIILI0 OIEHKH ()eHOTHIA TTOTOMCTBA U
oTOOp 10 TEHOTHUITY ¢ moMotIbio anamm3a JIHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJ CEeJIEKIIMOHHOW paboThl. PagmanoHHBIH M XUMHUYECKHUH MyTareHe3 Kak
UCTOYHUK MYyTallui y KyJbTYpHBIX (OpM oOpraHu3MoB. Vcnonbp30BaHHME TEHOMHOIO pEJAaKTUPOBAaHUSA M METOJOB
pexkomOuHauTHBIX JIHK 115 mosrydeHust icXo1Horo MaTepuana Jijis CeJIeKITUU.

[Tonyuenne nonumuion10oB. BHyTpuBHIOBas ruOpuan3anus. BIW3KOPOJCTBEHHOE CKpEIIMBAHHWE, WIM WHOPUIUHT.
HepoacTBenHoe ckpemuBaHue, Wian ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Vcmosib30BaHHWE reTepo3uca B CEICKIUU.
Ornanéunas rudpuam3anus. [Ipeogonienre Oecruionus MEXBHAOBBIX THOPUIOB. JIOCTHIXKEHHMS CEJICKIIMU PACTCHUU U
KUBOTHBIX. «3€/1€HAs PeBOIIOYUAY.

CoxpaHeHre U U3y4YEHUE T'CHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN M UX JUKUX POAUYEH I CO3JaHUS HOBBIX
COPTOB U TUOPHUIOB CEIIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue, coxpaneHue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBLCAOBBIX HCUBOMHBIX 8 YEJISAX VIVYULEHUS CYULeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, IUHULL U
KPOCCO8, 8 MOM YUCIAE C NPUMEHEHUEM COBPEMEHHBIX MEeMO008 HAYUHBIX UCCAe008AHULL, NepedosblX UOell U NePCHeKMUBHBIX
MEexXHON02UIL.

JlemoHcTpanumn

[Toptpetsr: H. Y. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI. Acraypos, H. bopnoyr, . K.
bensies.

Tabmuubr u cxembl: «L[eHTpBI MPOUCXOKACHUS U MHOTOOOpa3usi KYJbTYPHBIX PACTCHHI», «3aKOH TOMOJIOTHYECKUX
PSZIOB B HACJIEICTBEHHOW M3MEHYMBOCTHY, «MeTobl cenekuum», «Otnanéanas ruopuausamnus», «MyTrareHesy.

JlabopaTopHas padora «/3ydeHrne COpTOB KyJIbTYPHBIX PACTEHHUI U TTOPOJ TOMAITHUX KUBOTHBIX).

JlabopaTopHas padora «/3ydueHrne METO0B CEJIEKIINU PACTCHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Ikekypeusi «OCHOBHBIE METOABI M JIOCTUXKEHHSI CEJEKIMH PACTEHHl M >KUBOTHBIX (HAa CEJEKIMOHHYIO CTaHIIMIO,
IJIEMEHHYIO (epMy, COPTOUCHBITATEIBHBINM yYacTOK, B TEIUIMYHOE XO3SIMCTBO, B JIa0OpPaTOPUIO arpOyHUBEPCUTETA WIIU
HAy4YHOTO IIEHTPA)».



Tema 16. BUOTEeXHOJIOTHSI U CHHTEeTHYeCKasi O0MOJIOTUsl

OOBEKTHI, HCIONB3yeMble B OWOTEXHOJOTHH, — KICTOYHBIC W TKAHEBBIC KYJIbTYPhl, MHUKPOOPTAHWU3MBI, UX
XapaKTEePUCTHKA. TpaauiiMOHHAss OMOTEXHOJOTHS: XJICOOMEeUeHHe, MOTYyYeHUE KHCIOMOJIOYHBIX MPOMYKTOB, BUHOJICIHE.
Mukpobuonornueckuii cuHTe3. OOBEKTHl MHUKPOOHOJIOTHYECKHX TexHoyorui. IIpow3BojacTBo Oenka, aMUHOKHUCIOT U
BUTAMHMHOB.

Co3naHne TEXHOJIOTMA M MHCTPYMEHTOB IIEJICHANPABICHHOTO M3MEHEHHUSI M KOHCTPYHUPOBAHHUS T€HOMOB C IICJBIO
MOJTYYEHHUS] OPTaHMU3MOB U UX KOMIIOHEHTOB, COJIEPKAIIUX HE BCTPEYAIOIIUECS B IPUPOAC OMOCUHTETUYECKUE MYTH.

Kinerounast mnxenepus. MeTonbl KylabTypbl KJIETOK M TKaHEW pacTeHUd M >kUBOTHBIX. KpmoOanku. Comarnmueckas
rUOpUAM3alusl M COMaTH4YecKuit »MOpuoreHe3. lcmonp3oBaHWe TaljIOMJAOB B CEJICKIIMU pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumein. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE
OIUIOOTBOPEHUE. PEKOHCTPYKIMS SMUEKIETOK M KIOHHUPOBAHHME >XUBOTHBIX. METOJ TpaHCIUIAaHTAUMHU SJIEp KIETOK.
Texnonoeuu 0300posnenusi, KyIibmueUpOBaHUs U MUKPOKIOHANbHO20 PAZMHONCEHUS CeNbCKOXO03AUCH BEHHBIX KYIbMYP.

XpOMOCOMHasi U TeHHash WHKeHepusl. VICKyCCTBEHHBIM CHHTE3 I€Ha U KOHCTpyupoBaHue pekoMmOumHaHTHbIX JIHK.
Co30aHnue mpanceeHHblx opeanu3mos. JIoCTHKEHUS U TePCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHKEHEPUHU. DKOJOTUUECKUE U
ATUYECKHUE TTPOOIEMbI TCHHOW HHKCHEPHH.

MenununHckue OuorexHonoruu. Iloctrenomuas mudpoBas MmenunuHa. [TP-auarnoctrka. MeTtaGonoMHBIN aHAIN3,
T€HOLICHTPUYECKU aHAJIN3 MPOTEOMa YEJIOBEKa JJIsl OLIEHKU COCTOSHUS €r0 310pOBbs. MCcoib30BaHNE CTBOJIOBBIX KIIETOK.
Taprernas Tepanus paka. 3D-OmommkeHepus i pa3pabOTKH (PyHIaMEHTAIbHBIX OCHOB MEIWIIMHCKUX TEXHOJOTHH,
CO3JIaHMUsI KOMIUICKCHBIX TKAHEH COUYETaHHEM TEXHOJOTHH TPEXMEPHOTO OMONPHHTHHTA M cKaddonauHra s pereHus
3aJ1a4 MEPCOHAUTM3UPOBAHHON METAIIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C Iebl0 oOOecredeHruss KOMOWHUPOBAHHOM 3amuThl OT Bo30Oyauteneit OPBU,
YCTaHOBJICHHE MOJICKYJISIPHBIX MeXaHu3MOB (pyHkinonupoBanusi PHK-conepxamiux BUpycoB, BBI3BIBAOIIUX 0CO00 OMAaCHBIC
3a00J1€BaHMS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuun

Tabnuiel v cxembl: «Mcmob30BaHHEe MUKPOOPTaHW3MOB B MPOMBIIIUIEHHOM MIPOU3BOJICTBEY, «KileTouHass HHXEHEPUS»,
«I'eHHas UHKEHEPHUSI».



JlabopaTopuas padora «/3yueHne 00ObeKTOB OMOTEXHOIOTUNY.

IIpakTuyeckas padora «lloydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

IKCKypeust «BUOTEXHOJOTUs — Ba)KHEWINAs MPOM3BOAUTENBbHAS CHJIA COBPEMEHHOCTHM (Ha OMOTEXHOJIOTMYECKOE
IIPOU3BOJCTBO)».

11 KITACC

Tema 1. 3apo:kaenue u pasBuTHE IBOJTIOLUOHHBIX NPEACTABJICHUH B OMOJIOT MU

OpomonuonHas teopust Y. J{apsuna. [Ipennocbuiku BO3HUKHOBEHUS JapBUHU3MA. JKW3Hb U Hay4dHas J€ATEeIbHOCTh Y.
JlapBuHa.

JBrxymue cwibl 3Bomonuu BuaoB 1o Y. JlapBuHy (BbICOKas HMHTEHCHUBHOCTb Pa3MHOXEHHUS OPraHH3MOB,
HaCJIeJICTBEHHAs! U3BMEHUYHUBOCTh, OOpH0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenue cunrernueckodt teopun dBomonuu (CTD). HeiirpanbHas Teopus »3Bosmonun. CoBpeMeHHas
HBOJIIOLIMOHHAs OMO0JIOTHA. 3HaYEHUE 3BOIIOIMOHHON TeopuH B HOPMHUPOBAHUH €CTECTBEHHO-HAYUHOM KapTUHBI MUpA.

JdemoHcTpanuun

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. 7K. Cent-Unep, K. Kroswe, U. {apsun, C. C. UerBepukos, U.
N. llImansraysen, Jx. Xonngein, /1. K. bensies.

Tabmuupbr u cxembl: «Cucrema xuBoi mnpuponabl (mo K. Jlunuew)», «JlectHuna xuBbix cymiectB (mo Jlamapky)y,
«MexaHnu3m (GopMHUpPOBaHUS TPHUCTIOCOOJICHWI y pacTeHuid W KuBOTHBIX (1m0 Jlamapky)», «Kapra-cxema wmapuipyra
nytemecteuss Y. Jlapsuna», «Haxomku Y. JlapBuna», «®opmbl O60prObI 3a cymiectBoBaHue», «llopombl romybeir»,
«MHoroo6paszue KynbTypHBIX (OpM KanmycTb», «Ilopoasl JOMAIIHUX )KUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BHUJIOB (110
Y. JapBuny)», «Cxema COOTHOIICHMS ABWXKYIIUX CHJI 3BOMIOLNUN», «OCHOBHBIE TOJIOKEHUS CHHTETUYECKON TEopuu
SBOJIFOLIUNY.

Tema 2. Mukpo3Borouus u €€ pe3yabTaThl



[Tonynsauus kak 3aeMeHTapHas equHuia 3Boonud. CoBpeMEeHHbIE METOJIbI OIIEHKU T€HETHUYECKOro pazHooOpasus u
CTPYKTYpBl Tomyjsiiuid. V3MeHeHne TeHO(OHIA TMOMYNSIIIUM Kak JJIEMEHTAPHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (DaKTOphl (ABUKYIME CHIIBI) SBOJIOUMU. MyTalnuoHHBIN mporecc. KoMOMHATHBHAS M3MEHYMBOCTD.
Hpeiid reHOB — ciydailHble HEHANpPaBIICHHbIE WU3MEHEHUsl YacTOT ajuiesield B momyssiusx. Dddext ocHoBarens. Ighgexm
bymwinouHo2o copaviuika. CHUdiCeHue ceHemuyecko2o pazHooobpasus: npudunsl u creocmsusi. Ilposasnenue s¢pgpexma opetigpa
2eH08 6 Oonbwux u manvlx nonynayusx. Murpanuu. WM3onsiius nonynsuuid: reorpaduueckas (IPOCTPAHCTBEHHAS),
Ounonoruyeckas (penpoyKTUBHAS).

EcrtecTBeHHbIlt 0TOOp — HampaBistomuid (GakTop 3BoMONUH. DOpMBI  €CTECTBEHHOTO OTOOpa: JIBIDKYIIUH,
CTaOMIIM3UPYIONINN, pa3pbiBaomuii  (Au3pyntuBHbiid). [lomoBoit oTOOp. Bo3HHKHOBEHHWE M SBOJIOLUS COIMAIBHOTO
MOBEJICHUS KUBOTHBIX.

[Iprcroco0IeHHOCTh OPTaHU3MOB KaK pe3yJabTaT MUKPOIBOIONNU. BO3ZHUKHOBEHNE TIPHUCIIOCOOICHUN Y OPTaHU3MOB.
Apomopdo3bl u uawoamanTtanuu. lIpuMepsl MPUCITOCOOJICHUN Yy OpPraHu3MOB: Mop(doiorudeckre, (GpU3HOIOTHIECCKHUE,
onoxuMuyeckue, moBejeHIeckrne. OTHOCUTENbHOCTh TPUCTIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpa3zoBanue kak pe3yiabTaT MUKpPOIBOONUH. M3omsaius — kiroueBoid (hakTop
BU000pazoBanus. Ilytm u  cmocoObl  BuaooOpa3oBaHus: ajonaTpudeckoe (reorpaduueckoe), CUMIATPUUYECKOE
(?KOJOTUYECKOE), «MTHOBEHHOE» (TIOJIUIUIOMU3AIus, THOpuan3anus). J[muTeTsHOCTh S3BOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOPMHUPOBAHUS OMOJIOTUIECKOTO pa3HOOOpa3usl.

Ponw 3BomormonHoN Guosioruu B pa3paboTKe HAYYHBIX METOJOB COXPaHEHHS OMopazHooOpasus. MUKPOIBOIIONUS U
KODBOJIIOIUS Tapa3suTOB U UX X031eB. MexaHnu3Mbl (HOPMUPOBAHMS YCTOWYUBOCTH K aHTUOMOTHKAM M CIOCOOBI OOPHOBI C
HEM.

JdemMoHcTpanuu

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

Tabmuub! u cxeMbl: «MyTanMoOHHAs U3MEHYUBOCTEY, «[lomynsaironHas cTpykTypa Buaay, «Cxema nposBISHUS 3aKOHA
Xapnu—BaitnOepra», «/IBUKyiine CHIIBI JBOJIONUNY», «IKOJOTHMYECKas HW3O0JISAIUS TOMYyJIAIUid CEBaHCKON (dopenmy,
«I"eorpaduueckast U301 JIMCTBEHHUIIBI CHOMPCKON U JINCTBEHHUIIBI 1aypcKoily, «lomynsiimoHHbIe BOJHBI YHCIIEHHOCTH



XUIIHUKOB U KEPTB», «CxemMa NehCTBUS €CTEeCTBEHHOT0 0TO0pay, «Dopmbl 00pbOBI 3a cyliecTBoBaHuEY, « UHIyCTpUanbHbIMi
Menanu3m», <« KuBble wuckomaembie», «lloKpoBHUTETBCTBEHHAsT OKpacka KHBOTHBIX», «lIpemympexaaromas oKpacka
KUBOTHBIX», «Du3nonornyeckue ananrtanun», «[IpucrnocobieHHOCTh OpraHU3MOB U €€ OTHOCHTEIBHOCThY», «Kputepuu
BUna», «Bunel-nBoiiHukm», «CTpykTypa Buaa B npupoae», «CrnocoObl BumpooOpaszoBanus», «['eorpaduueckoe
BUI000pa3oBaHue TPEX BUIOB JIAHIBIIIEH», « IKOJIOTHUECKOE BUI000pa30BaHre BUIOB CUHUIL, «[lonummonasl pacTeHuin,
«KanycTHo-peneunblii THOpHUIY.

O6opynoBanue: repOapuu pacTEHUM, KOJUJIEKIIMM HACEKOMBIX, Yydella NTUL W 3BEpell ¢ MpuUMepaMu pPa3IHYHbIX
MPUCIIOCOOJIEHHUM, 4Yydesla NTUL W 3BEped pas3HbIX BHJOB, repdapuu pacTeHuid ONU3KUX BHJIOB, 0Opa30BaBLIMXCS
Pa3IMYHBIMH CIIOCO0AMHU.

JlabopaTopHasi paGora «BblsiBIeHNE H3MEHUNBOCTH Y 0COOEH OTHOTO BUAAY.

JlaGopaTopHnas padora «IIpucrnoco06ieHus opraHu3MOB U UX OTHOCUTEIbHAS 11€JI€CO00Pa3HOCTDY.

JlaboparopHasi pa6otra «CpaBHEHHE BUI0B 10 MOP(OJIOTUYECKOMY KPUTEPUION.

Tema 3. MakpodBoIOuMs U €€ pe3yabTaThbl

Metoapl u3ydyeHus Makpospoironuu. [lageoHTonornyeckue Meroabl M3yueHus: spoitouuu. llepexoansie Gopmbl u
(bunoreHeTUYECKUE PsAIbl OPraHU3MOB.

buoreorpapuueckue meroabl wu3zydeHus dBoiound. CpaBHeHue Giopbl W (ayHbl MAaTEpUKOB M OCTPOBOB.
buoreorpadpuueckue obnactu 3emsid. BUabl-sHIEMUKUA U PETUKTHI.

OMOPHOIOTHYECKUE U CPaBHUTEIBHO-MOP(}OIOrMUecKre METOJbl HM3Y4YeHMs 3BOMIONUH. ['eHeTHueckne MeXaHU3Mbl
HBOJIIOLIMM OHTOTE€HE3a U MOSIBJIICHUS HBOJIIOLMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE M aHAJIOTHYHbBIE OpraHbl. PynnMeHTapHbIe
Opranbl ¥ aTaBU3Mbl. MOJIEKYJISIPHO-TE€HETHYECKHE, OMOXMMUYECKHE M MaTeMAaTUYECKHUE METOJbl M3Y4YEHHS 3BOJIOLHUU.
["omonornynsie TeHbl. COBpeMEHHBIE METO bl MOCTPOCHHSI (PHITOTEHETHYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U SBOJIOLMS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBuiia) ABOOIUH. [Ipunyun cmenwvt hynkyuti. HeoOpaTUMOCTh SBONIONWN. A AN TUBHAS
panuanus. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLUY.

JdemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, O. ['ekkensb.



Tabmuupl u cxembl: «DuUOreHETHUECKUI P JOMIAINY», «APXEONTEPUKCY, «3Bepo3yobie suiepb», «Crerouedanbn,
«Punno¢pute», «CeMeHHbIE NMAaNOpPOTHUKW», «buoreorpaduueckue 30HBI 3eMin», «/peild) KOHTHHEHTOB», «PeauKTBI»,
«HauvanpHple cTaguu 3MOPHOHATBHOTO PA3BUTHS MO3BOHOYHBIX JKUBOTHBIX», «I'OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHb»,
«PynuMeHTb», «ATaBU3MBD», «XpOMOCOMHBIE HAOOpHI 4YellOBeKa W IIUMIIaH3e», «l JaBHbIE HAINpaBICHUS 3BOJIOLUNY,
«O0111e 3aKOHOMEPHOCTH 3BOTIOLII.

O6opynoBaHMe: KOJUIEKIIMM, TrepOapuy, MYJISKM HCKONAEMbIX OCTAaTKOB OPraHM3MOB, MYJSDKM TOMOJIOTMYHBIX,
AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUNA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHe *KU3HU Ha 3emJie

HayuHble rumoTte3bl MpOUCXOXACHUS XKU3HM Ha 3emie. AOuoreHes U maHcrnepMmusi. [loHaydHble MpencTaBiICHUS O
3apOKJACHUM KU3HMU (KpealuoHU3M). ['MmoTe3a mOCTOSSHHOTO CaMO3apOXKACHUS KU3HU U €€ ompoBepkeHue omnbitamu .
Penu, JI. Cnasnnananmu, JI. [Tactepa. [IponcxoxaeHue sKu3HU U aCTPOOUOIOTHS.

OcHOBHBIE 3Tanbl HeopraHudeckoid sBoitonuu. [lmanerapHas (reojiormyeckasl) BOMIONUSA. XHUMHYECKAs 3BOJIOLIMS.
AOUOTeHHBIN CUHTE3 OPraHMYECKUX BellecTB U3 Heopranumdeckux. OnbiT C. Mumiepa u I'. FOpu. O6pazoBanue noaumMepon
u3 monomepoB. KoarepBatHas runore3a A. M. Onapuna, runore3a nepsudyHoro OymboHa [[x. XomjeitHa, reHeTUYecKas
runore3a [. Ménnepa. PuGosumer (T. Yek) u rumoresa «mvupa PHK» V. T'mnbepra. ®@opmupoBanue memOpaH u
BO3HUKHOBEHHNE MPOTOKJIETKH.

Uctopusa 3emsm m metonbl €€ wn3ydeHMs. lckomaeMple OpraHMYECKHME OCTAaTKU. ['€OXpOHOJOTHS M €€ METOJBI.
OTtHocuTeNnbHAS U a0COTIOTHAS T€OXPOHOIOTHs. ['e0XpoHOIOrHUecKast IKaja: 30Hbl, 3Pbl, IEPUObI, FTOXH.

HauvanbHble sTanbl opraHndeckoil sBostolud. [losiBIEHHE M 3BOJIONUS MEPBBIX KJIETOK. DBOJIONHUS MeTabonu3Ma.
Bo3nukHOoBeHHEe nepBbix dkocucteM. CoBpeMEHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHaJoOr MEpPBbIX Ha 3eMiie COOOILIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHUOTHI.

[Ipoucxoxaenne H3ykapuoT (cMMOMOTeHe3). OBOJIOUMOHHOE MPOUCXOXKIEHUEe BUPYcoB. [IpoucxoxaeHue
MHOT'OKJIETOYHBIX OPraHU3MOB. BO3ZHMKHOBEHME OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl ABOJIONUHU BhICHIMX pacTeHuil. OCHOBHBIE apoMopd03bl pacTeHuil. Beixon pacTeHuil Ha cymry.
[TosiBneHnE CIOPOBBIX PACTEHN U 3aBOeBaHUE MU cylmiu. CemeHHble pacTeHus. [I[poncxoxaeHne IBETKOBBIX PACTEHUM.



OcHOBHBIE 3Tallbl 3BOJIIOIMH KUBOTHOTO MUpa. OcHOBHBIE apoMopd 03kl KUBOTHBIX. Benpackas dayna. KemOpuiickuii
B3pBIB — TMOSIBJICHHME COBPEMEHHBIX THUIIOB. llepBble XOpa0BbI€ KUBOTHBIC. JKW3HB B BOJE. DBOJIONMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentunuil. [IponcxoxaeHrue miekonurtaomux U nTull. [IpuHun kiarodeBoro apoMmopdosa.
OcBoeHune 6ecrio3BOHOYHBIMU ¥ TO3BOHOYHBIMH >KUBOTHBIMU CYIIIU.

Pa3Butre xu3HM Ha 3emiie TIO 3paM M MEpUOJaM: apXeul, MpoTepo30il, Maneo30il, Me3030i, KaitHO30i. OOIas
XapaKTEepUCTHKA KIMMara M TEOJIOTMYECKUMX ImpouneccoB. llosBieHMe U pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieoOpazoBaHue: €ro yCcJIOBUs U BIUSHHUE HAa Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHUS — 3KOJOTHYECKUE KPU3UCHI Hpouuioro. [IpuumHBI W CIEICTBUS MACCOBBIX BBIMHUPAHUM.
CoBpeMeHHBIH IKOJIOTMYECKUi Kpu3uc, ero ocooeHHocTu. [Ipobiema coxpanenus buopaznooOpasus Ha 3emiie.

CoBpeMeHHas cuctema opranudeckoro mupa. [IpuHiumnel knaccudukanuum opraHu3MoB. OCHOBHbBIE CHCTEMATUYECKUE
rPYNIbI OPraHU3MOB.

JlemoHcTpauumn

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilacrep, . . Meunukos, A. W. Onapun, [x. Xonaeun, I'. Mémnep, C.
Musnep, I'. FOpu.

Tabmuupr u cxembl: «Cxema onbita @. Penn», «Cxema ombita JI. TlacTepa mo M3ydeHUIO CaMO3apOKICHUS KU3HNY,
«Cxewma onbita C. Munnepa, I'. FOpu», «9Tanbel HeoOpraHM4ecKou BOIOLIUNY», «I eoxXpoHONIOrnueckas mkanay, «HavanbHbie
ATalbl OpraHUYecKoil 3Bosronun», «CxemMa o0pa3oBaHUsI SYKapuUOT MyTEM cuMOMoreHesza», «CucrteMa >KUBOU MPUPOIBD),
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit», «Punnoduts», «OTHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE
BojJlopociny, «Mxuy», «IlanopotHukn», «l'ogocemMeHHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHUS
KUBOTHOTO MHUpa», «ApoMopdo3bl KUBOTHBIXY», «[Ipocreitmme», «Kumeunononoctueiey», «llmockue depBmy,
«Unenucronoruey, «PoiOb», «3eMHOBOIHBIEY, «IIpecMbikatomuecs», «IItuipny, «Mnekonuraronmey, «Pa3BUTHe )XU3HU B
apXeucKou spey, «Pa3BuTue KU3HU B MPOTEPO3OUCKOM 3pe», «Pa3BUTHE KU3HU B MAJICO30MCKOU 3pe», «Pa3BuTre )KU3HU B
M€3030MCKOM 3pe», «Pa3BuTHe *KNU3HU B KAaTHO30MCKOI1 3pe», «CoBpeMeHHask CUCTEMa OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTEHUN PA3IUYHBIX OTJIEJIOB, KOJUICKIIMM HACEKOMBIX, BIAXKHBIC MPEMapaThl KUBOTHBIX,
PaKOBHHBI MOJUTIOCKOB, KOJUICKIIMM WIJIOKOXKHMX, CKEJIEThI MO3BOHOYHBIX JKMBOTHBIX, Uydesa NTHUL U 3BEPEH, KOJUICKIIMHU
OKaMEHENOCTEN, MOJIE3HBIX NCKOTAEMBIX, MYJISKA OPTAHUYECKUX OCTATKOB OPraHU3MOB.



BuprtyaabHas n1abopaTtopHas padora «MonenupoBanue ornbiToB Muiepa—tOpu no usyueHuo abMoreHHOro CUHTe3a
OpPraHUYECKUX COCAMHEHUN B IEPBUYHOMN aTMOC(epe.

JlaboparopHasi pabora «/3yyeHue u ONnucaHue UCKOMAEMbIX OCTATKOB JIPEBHUX OPIaHU3MOB).

IIpakTuyeckas padora «3yueHne ocoOEHHOCTENM CTPOCHUS pACTEHUN Pa3HbIX OTACIIOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTENM CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Paznensl u 3anaun aHTPONOIOTHH. METOIBI aHTPOTIOJIOTHH.

CranoBieHuE MPEACTABICHAN O MTPOUCXOKICHUH YelIoBEeKa. Pemmrno3neie Bo33peHns. COBpEMEHHBIE HAYUYHBIE TEOPHUH.

CX0AcTBO 4enoBeKka ¢ KUBOTHbIMH. CHUCTEMATHYECKOE MOJIOKEHHE ueiaoBeka. CBUAETENBCTBA CXOACTBA YEJIOBEKA C
KUBOTHBIMH:  CPaBHHUTEIbHO-MOP(OIOrHUecKre, >SMOpUONOrHYecKkrue, (HU3H0IOro-OMOXUMHUYECKHE, TOBEJCHUECKHUE.
OTnnuus yenoBeKa OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U
BTOPOW CUTHAJIbHOW CHCTEMBI.

JBrxymue cuibl ((pakTopbl) aHTpONOreHe3a: OHOoJorhyYeckue, couuanbHble. COOTHOIIEHHE OWOJOTHYECKHX H
COLIMAJIbHBIX (PAaKTOPOB B AaHTPOIIOT€HE3E.

OcHOBHBIE CTaIUK aHTpoIoreHe3a. PanHue yenoBexooOpa3Hble 00€3bsHbI (IPOKOHCYbl) U PAHHUE MOHTH]IBI — O0IIKe
MPEAKU YeJIOBEKOOOPa3HbIX 00€3bsH W JIOJeH. ABCTPAJIONUTEKH — JBYHOTHE MpeAKW drofeil. YenoBek ymelnbli, nepBbie
M3rOTOBJICHUSI OpyIuid Tpyna. YenoBek NpsIMOXOASIIMA M TEpPBbIM BBIXOA Joaed 3a mpexaensl Adpuxu. Yemosek
reiienb0eprekuil — o0l MPeoK HEeaHIePTAIbCKOTO YeJIOBEKa M 4YeJIOBEeKa pasyMHOro. YeaoBeK HeaHACPTaTbCKUM Kak
BHJI JIFOEN XOJIOAHOrO KiIMMara. YenoBeK pasyMHbI COBPEMEHHOIO THUIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHUE KOHTHHEHTOB
3a penenamu Adpuku. [laneorenerrnka u najaeoreHOMHUKA.

DBOJIOLMST COBPEMEHHOTO uejoBeka. EcTecTBeHHBIM OTOOpP B MOMYJSUUAX 4eloBeka. MyTallMOHHBIA MpoIEecC U
nonmumopusm. [lonynsiuuoHHbIE BOMHBI, Apeiid reHoB, MUrpaus U «3(p@PexT ocHoBaTess» B MOMYJSIIUSAX COBPEMEHHOTO
YeJI0BEKA.

Yenoseueckue pacel. llonstue o pace. bosbimime pacel: eBporneonjHas (eBpa3uiicKas), aBCTpalO-HErPOUIHAsS
(’xBaTOpHUaIbHAS ), MOHTOJIOMAHAs (a3MaTCKO-aMepUKaHCKas). Bpemsi u myTu pacceyieHus: yejoBeka Mo riaHeTe. EAMHCTBO



yenoBeyeckux pac. Hayunas HecocrosiTenbHOCTh pacu3Mma. IIpucrnocoOneHHOCTh uenoBeKa K pa3HbIM  yCIOBUSAM
OKpy>Karolei cpenbl. Bnusinue reorpadudeckoii cpebl U Aperida reHoB Ha MOP(HOIIOTHIO U (PU3HOTIOTHIO YETIOBEKa.

MexXIucIuIuIMHapHble METObI B (PU3UYECKON (OMOJIOTHYECKON) aHTPOIOJIOTHH. DBOJIOIUOHHAS AaHTPOIOJIOTUS U
[AJICOAHTPOIIOJIOTUSL YEJIOBEYECKUX MONYyJSAIMNM. broconuanbHble HCCIENOBaHUS IPUPOJBI 4YesoBeka. MccinemoBaHue
KOABOJIFOLIMU OMOJIOTMUYECKOI0 U COLMAIIBHOTO B YEJIOBEKE.

JemoHcTpanuu

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

Tabnuiel 1 cxembl: «MeToIbl aHTPONOJOTUMY, «[ 0JTOBHOW MO3T uelioBekay, «UenoBekooOpa3Hbie 00€3bIHbDY, «CKeNneT
YeJIOBEKA U CKEJIET IIHUMIAaH3e», «PyIUMEHTHI U aTaBU3MbD», «JIBHKYIIME CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLMOHHOE JIPEBO
4eJloBeKa», «ABCTpasionuTek», «YemoBek  ymenblii», «UenoBek — NpAMOXOonAIui», «J{€HHMCOBCKMH  YEIOBEK»
«Heanngepranpup», «KpoManboHIBD), «IIpeakn yenoBekay, «Tamnbl BOJIOIUN YEINOBEKA», «Packl 4elmoBeKkay.

OOopynoBanue: MyJSKA OKAMEHEJIOCTEH, NMPEIMETOB MaTepUalbHON KyJIbTYpPhl MPEIKOB YEIOBEKA, PENpPOIYyKIIHH
(potorpadumn) kapTHH ¢ MUPOJIOTUUECKUMHU U OMOJIEHCKUMH CIOKETaMH MPOUCXO0XKJICHUS YeoBeKa, (hoTorpadum HaXOI0K
MCKOIIAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJEIb Yepela YeJIOBEKa U yeperna IUMITaH3€e, MOJIEIb KUCTH YEJIOBEKA
Y KMCTHY LIMMIIaH3€, MOJEIIM TOpCa IIPEAKOB YEJIOBEKa.

JlaboparopHasi padora «/3yueHue ocOOEHHOCTEN CTPOEHUS CKEJIETa YEJIOBEKA, CBSI3aHHBIX C MPAMOXOXKICHUEM.

IIpakTnuyeckas padora «/3yueHne 3KOJIOrMYECKUX aTaNTAllUN YETOBEKAY.

Tema 6. IKk0JI0rMsA — HAYKAa 0 B3AaHMOOTHOILICHUSIX OPraHNU3MOB H HAIOPraHU3MEHHBIX CHCTEM C OKpY Karouien
cpenou

3apoxaeHue u pa3Butue skoioruu B Tpyaax A. ['ym6onpara, K. @. Pynbe, H. A. CeBeprona, 3. ['exkens, A. Tenciu,
B. H. CykauéBa. Pa3nensl u 3a1aun 3kosioruu. CBsi3b 3KOJIOTUU C APYTUMH HAYKAMH.

Meroasl skonoruu. [loneBble HaOmOAEHUS. ODKCHEPUMEHThI B OKOJOTUHU: MPUPOJAHBIE U  JTAOOpPATOpPHBIE.
MonenvpoBaHue B 9KOJIOTHH. MOHUTOPHHT OKPYKAIOIIEH CPEbl: TOKATBHBIN, PETUOHATBHBIA U TJI00ATHHBIN.

3HAUYEHHE IKOJOTUYECKUX 3HAHUM IS YEIOBEKA. JKOJOTMYECKOE MUPOBO33PEHUE KAK OCHOBA CBS3EM UEIOBEUECTBA C
npupoaoi. PopMUPOBAHUE IKOJIOTHUUECKON KYJIBTYPbI U SKOJIOTMYECKOU I'PAMOTHOCTH HACEIICHUS.

JdeMoHcTpanuu



[Toptpetsi: A. I'ymGonbar, K. ®@. Pynse, H. A. CeBepuios, J. ['ekkenb, A. Tencnu, B. H. Cykaués.

Tabnuiet u cxembl: «Paznensl skonoruny, «MeToibl 3K0I0TUn», «CXeMa MOHUTOPUHTA OKPYKAIOIIEeH Cpeibly.

JlaboparopHasi pabora «/3ydeHue MeTo10B IKOJIOTHUECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

DkoJsiornueckue GakTopbl U 3aKOHOMEPHOCTH UX JercTBusd. Kiaccudukanus skooruyeckux (pakTopoB: abHOTHUUECKHE,
OnoTudeckue, aHTpornoreHHble. OOIIME 3aKOHOMEPHOCTH AEUCTBUS HKosornueckux (akrtopos. IlpaBuno munumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3KoJIorMueckuil (paktop. /lelicTBHE pa3HBIX YYacTKOB COJHEYHOIO CIIEKTpa Ha
OpraHu3Mbl. ODKOJIOTMYECKHE TIPyNIbl PAaCTEHHM M >KMBOTHBIX II0 OTHOUIEHUIO K cBeTy. CHrHampHas pojb CBETa.
doTonepruoausM.

Temneparypa kak »3Kojorudyeckuii ¢akrop. JleiictTBue Ttemmneparypsl Ha OpraHusMmbl. [loMKWIOTEpMHBIE H
rOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak skojormyeckuil ¢akrop. IlpucnocoOiieHus pacTeHHid K MOAAEpXKaHUI0 BOAHOrO OaliaHca.
Knaccugukanus pacreHnit 1o OTHOIIEHUIO K BoJe. [IpucnocobieHus >KMBOTHBIX K U3MEHEHHUIO BOJHOTO PEeXUMa.

Cpenbl  oOWTaHHMA  OpPraHM3MOB:  BOJHAs, HA3€MHO-BO3/AYIIHAs, IIOYBEHHas, [JIyOMHHAas  MOJAMNOYBEHHAs,
BHYTpHOpraHu3MeHHas. PU3NKO-XUMUYECKHE OCOOEHHOCTH cpeja oOuTaHusi opranu3moB. [IpucrnocoOneHus: Opranu3sMoB K
’KU3HU B Pa3HbIX CpeIax.

buonoruueckue putmbl. BHemnume u BHyTpeHHHE pUTMbl. CyTOUHbIE W TOAMYHBIE PUTMBIL. [IprcnocoOIeHHOCTH
OpPraHU3MOB K CE30HHBIM MU3MEHEHUSM yCIIOBUU KU3HH.

XKuznennsie Gopmer opranusmon. [lonstne o xuzHeHHOUW (opme. XKuzHeHHbIE (QOPMBI pACTEHUU: JEPEBbS,
KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHBbIE (OPMBI >KMBOTHBIX: THUIAPOOHOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa )KU3HH.

buotnueckue ¢akropsl. Bunbl 6MOoTHYECKUX B3aUMOJCHCTBUIN: KOHKYPEHIIUS, XUITHUYECTBO, CUMONO03 U €T0 (hOPMBEI.
[lapasuTu3Mm, Koomepaiusi, MYTyajlu3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxjeOHuW4yecTBO). Herpoduyeckue
B3aUMOJIeUCTBUS (Tonmmueckue, popuueckue, padpudeckue). 3HaueHUEe OMOTUYECKUX B3aUMOICHCTBUM JIJisl CYIIECTBOBAHUS
OpraHu3MOB B cpefie oOuTaHus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYEHUS.



JdeMoHCcTpanuu

Tabmumpsr 1 cxembl: «OKonornyeckue (GakTopel», «CBETOBOM CHEKTP», «IKOJOTMYECKHWE TPYIIbI XKUBOTHBIX IIO
OTHOLIEHUIO K CBETY», «TEmIOKpPOBHBIE >KHBOTHBIE», «XOJIOAHOKPOBHBIE >XUBOTHBIE», «DU3HOJIOTMYECKHE aJanTaluu
AKUBOTHBIX», «Cpenbl 00UTaHMsI OpraHu3MoBy, «buonorudyeckue put™Mbly, «KusHeHHBbIE GOpMBI pacTeHU», « KU3HEeHHbIE
(GOpMBI KUBOTHBIX», «JKOCHCTEMa HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEeMa XBOMHOTO Jeca», «llemu mnuTaHusy,
«XumnanuectBoy, «I[lapazutuzm», «Konkypenius», «Cumomnos», «KommeHncammzm.

O6opynoBanue: repOapuu pacTeHUd W >KUBOTHBIX, IMPUCIOCOOJEHHBIX K BIUSHUIO PA3IMYHBIX 3KOJIOTHYECKUX
(axkTopoB, repOapuu CBETOJMIOOMBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIWBBIX PACTEHUM, CBETOJIOOWBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHUS, TepOapuu U KOJUICKIIMU TEIUIONMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONYHMBBIX
pacTeHul, yyuena NTUIl U 3Bepel, repOapuu pacTeHUI, OTHOCAIIUXCS K TUrpoduTam, kcepoduraM, Me3opuTaM, KOMHATHBIE
pacTeHusi AaHHBIX TPYMI, KOJUIEKUMU *XUBOTHBIX, OOMTAIOIIMX B pa3HbIX Cpelax, repdapuv U KOJUIEKIMU PACTEHHA U
KUBOTHBIX, 00JIaJAIOIINX YEPTAMH MPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHHUSIM YCIIOBUM KM3HU, repOapuu U KOJUIEKLIMH
PaCTeHHMI U >KMBOTHBIX Pa3JIMYHBIX KU3HEHHBIX (DOPM, KOJUICKIIMU >KUBOTHBIX, YUYACTBYIOIIUX B PA3IUYHBIX OMOTHYECKHUX
B3aUMOJCHUCTBUSIX.

JlaboparopHnasi pa6ora «BrisiBlieHHE TPUCTIOCOOICHHI OPTaHU3MOB K BIIMSIHUIO CBETA.

JlaboparopHasi pa6ota «BplsiBlieHHE TPUCTIOCOOIEHUI OPraHU3MOB K BIMSHHUIO TEMIIEPATYPHI».

JlaGopaTopHasi paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUMN M3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Ixos10rvsi BUAOB ¥ MOMYJIS LU

DKOJIOTHYECKHE XapaKTepuCcTUKU nomyssituu. [lomyssius kak Ouosorndyeckast cuctema. Posib HEOTHOPOAHOCTH CpeIbl,
¢duzndeckux O0apbepoB U OCOOCHHOCTEHW OHMOJOTMU BHUIAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI TOIYJISIIHI.
OcHOBHBIE TIOKA3aTeNW MOMYJIALMHU: YUCIEHHOCTb, MJIOTHOCTh, BO3PACTHAA U MOJIOBAs CTPYKTYpa, POKIaeMOCTb, MIPUPOCT,
TEMII POCTa, CMEPTHOCTb, MUTPALIHSI.

DKoyioruyeckas CTpykrypa nonyisanuu. OUeHKa YUCIECHHOCTH Momyssinuu. /[nHaMmuka Mmomyisiuud U €€ peryisinus.
buotndeckuii nmoTeHUHaN NOMyJsiMA. MoaenrupoBaHUEe AMHAMHUKU MOMYJsiuu. KpuBble pocTa YMCIEHHOCTH MOIYJISILIHAH.
KpuBble BbDKHMBaHUSA. Perymnsius 4MCI€HHOCTH MOMYJALMI: posib (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCSIIMX OT IJIOTHOCTH.
DKoJioruueckue crpaTeruu BuaoB (r- u K-crparerun).



[Tonsatue 00 3KojorMyecko Huile Buaa. MectooOuTaHue. MHoromepHas MOENb 3Kojiorudeckor Humu JIx..
XaTtunHcOHa. Pa3Mepsl skosiornueckor HuM. [loTeHnmanpHas u peaau3oBaHHAs HUILIM.

Bup xak cucrtema nomnynsiuuid. Apeainbl BUI0B. BUabl U UX )KU3HEHHBIE CTPATETUH. DKOJOTHUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U MUTPALIUI )KUBOTHBIX. BHOJIOrHYeCKe NHBA3UM YY>KEPOIHBIX BUJIOB.

JdeMoHCcTpanuu

[Toptper: k. . XaTuynHCOH.

Tabnuipl U CXeMbl: «IKOJOTUUECKUE XAPAKTEPUCTUKHU Momysiuun», «lIpocTpaHCTBEHHAsI CTPYKTypa MOIMYJISIIUI,
«Bo3pactHbie nupamMuabl NOMyISUn», «CKOPOCTh 3aceeHUs MOBEPXHOCTH 3€MJIM Pa3IMUHBIMU OpraHu3MamMmy», «Mojenb
skonornyeckor Humm Jx. M. XatunHconay.

O6opynoBanue: repOapuy pacTEHUM, KOJIJICKITUU KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnoco0sieHusi CEMsIH paCTeHUHN K paCcCEIICHUIOY.

Tema 9. IkoJ0rus cO00MIECTB. IKOJOTHIECKHE CUCTEMBI.

CoobmiecTBa opranu3MoB. brorieHos u ero cTpykrypa. CBS3u MEXly OpraHu3MaMH B OMOIICHO3E.

DOxocucrema kak oTkpbiTas cucrema (A. JIk. Tencnu). DyHKIMOHANBHBIC OJIOKM OpPraHW3MOB B JKOCHCTEME:
MPOAYLICHTBI, KOHCYMEHTBI, PEeAyIHeHThl. Tpoduueckue ypoBHH. Tpodwudueckue Lenmud W ceTh. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B 3K0cUCcTEMAX. KpyroBopoT BEIECTB M TOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE MMOKA3aTEJIN IKOCUCTEMBI. brioMacca 1 mpoayKius. DKOJIOTHYECKUE MUPAMUIbI UUCEIl, OMOMACCHI U YHEPTUH.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. @aykmyayuu. HarpaBlieHHbIE 3aKOHOMEPHBIC CMEHBI
coo0mecTB — cykieccud. [lepBuyHBIE W BTOPUYHBIE CYKIIECCMM W WX NPUYUHBI. AHTPOIIOTCHHBIC BO3JCHCTBUS Ha
cykneccuu. KnumakcHoe cooOmiecTtBo. buopasHooOpasue u MOJHOTa KPYroBOpOTa BEIIECTB — OCHOBAa YCTOMYHMBOCTH
COOOIIIECTB.

[IpupoanHbie 3KOCUCTEMBI. DKocucmemvl 03€p U peK. IKocucmemvl Mopel U OKeaHos. IKocucmemvl MmyHOp, 1ecos,
cmeneti, NyCMblHb.

AHTpOINIOT€HHBIE AKOCUCTEMBI. ATpo3KocHcTeMA. ArporeHo3. Paznuuusg Mexay aHTPOINOT€HHBIMH M MPUPOIHBIMU
AKOCHUCTEMaMH.



VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. lopoackas ¢dmopa u ¢dayHa. CuHaHTpoNU3aLMS
ropoJcKoil GpayHbl. bronornueckoe u X03HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B AKOCUCTEMAaX. Po/ib KackaoHoz2o 3¢ gpexma
U BUO0B-20UPUKAMOPOS (KIH0UebIX 6U008) 6 QYHKYUoHUposanuu 3xocucmem. llepeHOC PHEPrUM W BEHIECTB MEXKIY
CMEXKHBIMH HKOCHCTEMaMHU. YCTOMYHMBOCTh OPraHU3MOB, MOMYJSIHUA M DSKOCUCTEM B YCJIOBUAX €CTECTBEHHBIX U
AHTPOIIOTEHHBIX BO3JCUCTBUM.

Mexanuszmvl 6030eticmeusi 3a2psA3HeHUll PA3HbIX MUN08 Ha CYOOP2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U
IKOCUCMEMHOM ~ YPOBHAX, OCHOBbl IKOIOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6o30eticmsusi. Meroaonorus
MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIIOT€HHBIX 3KOCUCTEM.

JemoHcTpanuu

[Toptpert: A. JIx. Tencnn.

Tabmuupl 1 cxembl: «CTpyKTypa OHOLEHO3a», «DKOCUCTEMA IIMPOKOIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO
necay, «DOyHKIIMOHAIbHBIE TPYMIbl OPraHU3MOB B AKOcUcTeMe», «KpyroBopot BemiecTB B 3kocucteMey, «llenm nuranus
(mactOuIHas, JeTPUTHAs)», « IKOJOTHUECKasi MUPaMHJIa YUCeN», « DKOJIOTHYecKas mupaMuaa OuomMacch», « IKOJIOrndecKas
nupamuja sHeprum», «O6pasoBanue Ooznortay, «llepBuunas cykneccusi», «BoccTaHoBieHue seca Mocie MOXKapay,
«9KocucreMa o3epay, «ArpoueHos3», «KpyroBopor BeecTB U MOTOK SHEPTUU B arpoleHo3e», «IIpumepsl ypoo3kocucTeM».

O6opynoBanue: repOapuu pacTEHUM, KOJJIEKIIMM HACEKOMBIX, Yydela MNTULl M 3Bepeil, repOapuu KyJbTYpHBIX U
JUKOPACTYLIUX PACTEHUI, aKBapUyM KaK MOJIEIb IKOCUCTEMBI.

IIpakTuyeckas padora «l3ydyenue u onucanue ypO03IKOCUCTEMBD.

JlabopaTopnasi pabora «/3yueHue pazHooOpa3usi METKUX MOYBEHHBIX YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKypeHst «DKCKypCcHsl B TUIIMYHBINA OMOreoneHo3 (B AyopaBy, Oepe3HsiK, eIbHUK, Ha CyXOAOIbHBIN WX OMMEHHBIN
JyT, 03€p0, OOJIOTO)».

IKCKypcHs «IKCKYPCHUs B arpO3KOCUCTEMY (Ha IMOJIE WK B TEIJIMYHOE XO35IUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA



buocpepa — oOmennanerapHas o0Oojouyka 3eMid, T/€ CYHIECTBYeT WJIM CYIIECTBOBajla KU3Hb. Pa3Butue
npejacTaBieHnit o ouochepe B Tpynax . 3tocca. Yuenue B. U. Bepranckoro o 6mochepe. Obmactu 6mocdeps! u €€ cocras.
JKuBoe BemecTBo 6rocdepbl U ero GyHKINH.

3aKOHOMEpPHOCTH cyliecTBOBaHUs Ouocdepsl. OcobeHHOCTH Orochephl Kak rinodanbHOU SKOCUCTEMBI. JJnHaMHuueckoe
paBHOBecue B 6uochepe. KpyroBopoTsl BelecTB U OMOreOXMMUYECKUE IIUKIIBI (Yriaeposa, a3oTa). PATMUYHOCTD SIBIICHUM B
ouocdepe.

3oHaneHOCTh OuOcheprl. Ilonarne o Omome. OCHOBHBIE OMOMBI CYIIM: TYHIpPA, XBOHHBIE Jieca, CMEUIAHHBIE WU
IIMPOKOJIMCTBEHHBIC Ji€Ca, CTEMH, CAaBaHHBI, IMYCTBHIHU, TPOMHYECKHUE JI€Ca, BBICOKOTOPhA. KiMMaT, pacTUTENbHBIA U
KUBOTHBIM MUp OMOMOB CYIIIH.

CtpykTypa 1 yHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIUaNa U OnochepHbIX QyHKITHIA.

JlemoHCcTpauun

[Toptpetsr: B. . Bepranckuii, J. 3rocc.

Tabmuier 1 cxembl: «l'eochepst 3emnn», «KpyroBopoT azora B mpupone», «KpyroBopoT yriepoaa B MNPUPOAEH,
«KpyroBopot kucnopoza B mpupoze», «KpyroBopot Bojibl B ipupoe», «OcHOBHbIE OMOMBI Cylny, « KimnmaTudeckue nosica
3emnu», «Tynapa», «Taiira», «Cmemanueii jec», «lllupokonucTBeHHbI nec», «Crenb», «CaBanHa», «IlycThIHSY,
«Tponmueckuii necy.

O6opynoBaHue: repOapun pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMH YKUBOTHBIX.

Tema 11. YestoBek M OKpykamomias cpeaa

DKOJIOTUUECKHEe KPU3UCHI W WX NpUUMHBI. Bo3aeiicTBue uenoBeka Ha Ouocdepy. 3arps3HEHHE BO3IYIIHOW CPEIIbI.
Oxpana Bo3ayxa. 3arpsi3HeHHE BOJHOW cpeabl. OxpaHa BOAHBIX pecypcoB. PaspyimieHune mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3meHeHne kimmara.

AHTpPOIIOTE€HHOE BO3JICHCTBUE HA PACTUTEIbHBIA M >KUBOTHBIM MHp. OXpaHa pPAaCTUTEIHHOTO U JKHUBOTHOTO MHpA.
OcHOBHBIC NPHUHIMIBI OXpaHbl Tpupoabl. KpacHeie kHuTH. OcC000 oXpansemblie npuponanbie Tepputopun (OOIIT).
Boranuyeckue caibl ¥ 300J10THYECKUE TTAPKH.



OCHOBHBIE TIPHUHIIMITEI YCTOMYMBOTO PAa3BUTHUSl YEIIOBEYECTBA W MPHUPOABI. PalioHanipbHOE MPHUPOAONOIL30BaHUE U
COXpaHEHUEe OWOJOTHYECKOro pa3zHooOpasmst 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJIOTHUYECKUX KPHU3UCOB.
OcoOeHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIEC MOCIIECTBUS.

Pa3BuTHe METO0B MOHUTOPHHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX MPOIeccoB. Cucmemmvie UCCIe008aHUs Nepexood K
pecypcocbepezaioujelil U KOHKYPEeHmMoCcnocoonou suepeemuke. buonocuueckoe paznoobpasue u 6uopecypcol. Hayuonanvhvie
ungopmayuonHvle cucmemsl, obecneuusaowue OOCmMyn K UHGOpMayuu no cOCMOSHUIO OMOETbHbIX U008 U IKOCUCHEM.

OcHosbl 2KOpeaburumayuu IKocucmem U cnocovos 6opvOvl ¢ buonogpexcoenusmu. PekoncmpyKyus MOpcKUx u HA3eMHbIX
IKOCUCTEM.

JdemoHcTpanuu
Tabnuubl u cxembl: «3arpsisHeHHe atMochepbl», «3arpsisHeHne ruapocheprl», «3arpsi3HeHue Mo4Bbl», «IlapHUKOBBII
s ey, «Ocobo oxpaHsieMble TPUPOIHBIC TEPPUTOPUNY, « MO YIIPABIIEMOT0 MUPAY.

O6opynoBanue: (ororpaduu oxpaHseMbIX pacTeHUM U KUBOTHbIX KpacHoil kHurm Poccuiickoii ®eneparuu, KpacHoit
KHUTH PETUOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOI'MU HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®OI'OC COO ycraHaBnuMBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOYUYaIOIIMMHKCS MPOrPaMM CPETHEro O0OIIero
00pa3oBaHUs: JIMYHOCTHBIE, METANPEIMETHBIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MIPOTPaMMbl MO OMOJIOTHH BBIJEICHBI CIAEAYIONIUE COCTABIISIIONINE:
OCO3HaHUE 00YYaIOIIMMHUCS POCCUMCKON IpaskIaHCKOW UACHTUYHOCTH — FOTOBHOCTH K CAaMOPAa3BUTHUIO, CAMOCTOSTEIILHOCTH
U CaMOOTIPEJEIICHUIO, Haluuyue Momusayuy K 00y4eHuto OUOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOSXKICHUN
JUYHOCTU HA OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUECKUX TPAIUIIMI Pa3BUTHUSI OMOJIOTMYECKOTO 3HAHUSI, 20MOBHOCHIb U
cnocodonocms  O0YYaIOIIUXCS PYKOBOJACTBOBAThCS B CBOEH JIEATENIBHOCTH LEHHOCTHO-CMBICIOBBIMH  yYCTAHOBKaMHU,
MPUCYIIUMUA CUCTEME OHOJOTMYECKOTO OOpa3OBaAHMS, HAIUYUe NPABOCO3HAHUA DKOJIOTUYECKON KYJIbTYpbl, cnOCOOHOCMU
cmagums UEIIA U CTPOUTD KU3HECHHBIE TUIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MPOrPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS B €IWHCTBE YYEOHOW M BOCIUTATEIHHOM
JNEATEIbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMHU COLMOKYIBTYPHBIMH, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSTHIMH B OOIIECTBE MPaBWJIAMU U HOPMaMHU IMOBEICHUS W CIIOCOOCTBYIOT IMpolieccam
CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEN IMO3ULNH JIMYHOCTH, TATPUOTU3MA U YBAXKECHUS K
3aKOHY U TPABOMOPSJIKY, YEJIOBEKYy TPyJa M CTApIIEMy IMOKOJEHHUIO, B3aUMHOTO YBAXCHHUS, OCPEKHOTO OTHOIIEHHUS K
KYJIbTYPHOMY HACJHEOUI0 U TPAAULMAM MHOTOHAMOHAIBHOIO Hapona Poccuiickon denepaunu, Opuposie U OKPYKarOLIEH
cpene.

JIngHOCTHBIE PEe3yNbTaThl OCBOEHHUS Y4eOHOTO npeaMeTa «bruonorus» MOHKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
oOydJaromxcsi PyKOBOJCTBOBAaTHCA CPOPMUPOBAHHOW BHYTPEHHEW TMO3HIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TIO3UTHUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM I[EHHOCTSIM POCCHICKOTO
o0111ecTBa, pacHIMPEeHUE KU3HEHHOTO ONbITa M OMbITa JEATEIbHOCTH B IPOIIECCE Pealn3allii OCHOBHBIX HAINpaBJICHUI
BOCIIUTATEILHOW IESITENIBHOCTH, B TOM YHCJIE B YACTH:



1) rpa:kaaHCKOro BOCIIUTAHMS

c(hOPMUPOBAHHOCTh TPAXKAAHCKON IMO3UIMU OOYyYaroNIerocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O WJIEHA POCCHUHCKOTO
00IIeCTBa;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW AEATEIBHOCTH NPHU CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX H
MO3HABATENIbHBIX 337124, BHITIOJIHEHUH OMOJIOTUUECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEAENIATh COOCTBEHHYIO MO3ULIMIO M0 OTHOLIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YYUTHIBATH B CBOUX JCHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICUCTBUSL JIOJICH C Pa3HBIMHU
yOeXKIEHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHEHHUSI Y4YEOHBIX, T[IO3HABATECIBbHBIX M
HCCIIEIOBATENIbCKUX 3a/1ad, YBAXKUTEJIHHOTO OTHOIICHUS K MHEHHIO OIIMOHEHTOB MPHU OOCYXJIEHUM CIHOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKOW WIAEHTUYHOCTH, TMATPHUOTHU3MA, YBAXKEHHS K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTHU niepesa PoauHOM, ropaocTy 3a CBOM Kpail, cBoro PonnHy, CBOM SI3BbIK M KYJIBTYPY, NMPOILLIOE U HACTOSIEE
MHOTOHAIlMOHAJIbHOTrO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEOUI0O W NaMIATHUKAM MPUPOABI, JOCTHKEHUSIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ] POCCHICKUX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTWH, TIOHMMAHHS 3HAYCHUS
OMOJIOTHY B MMO3HAHUM 3aKOHOB IIPUPO/IbI, B )KM3HU YEJIOBEKA U COBPEMEHHOIO 00I1IECTBA;

uzeitHas yoexaEHHOCTb, TOTOBHOCTD K CIY>KE€HHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;



CIIOCOOHOCTh OLIEHUMBATh CUTYAlLlMIO U MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM DPOAMTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO IPUHATUS LIEHHOCTEH
CEMEIHOM )KU3HU B COOTBETCTBUU C TPAAULMSIMU HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO0 TBOPYECTBA, CIOPTA, TPYAa,
0OIIIECTBEHHBIX OTHOIICHMI;

NOHMMaHHE YMOLMOHAIIBHOTO BO3/IEUCTBUS KUBOU MPUPOIBI U €€ IIECHHOCTH;

TOTOBHOCTbh K CAMOBBIPQXEHHUIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMJICHUE TPOSBIATh KAUECTBA TBOPUYECKOM IMYHOCTH;

5) puzuyeckoro Bocnutanusi, GopMHUPOBAHMS KYJIbTYPHI 310POBbSI H SMOLHOHAJIBHOIO 0JIATONIOJIYYHS:

MMOHMMAaHUE U peaTu3alus 3J0pOBOro U 0€30MacHOro 00pas3a >KU3HU (3I0POBOE MUTAHUE, COOTIOJICHUE TUTUEHUYECKUX
MpaBuJI U HOPM, COANaHCHPOBAHHBIM pEXUM 3aHITHN M OTAbIXa, peryiisipHas (U3UYEecKas aKTHUBHOCTb), OEpEKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U NICUXHUECKOMY 3/10pPOBBIO;

NOHMMAaHUE LIEHHOCTH TMPAaBUJ HWHAUBUAYAIBHOIO M KOJJIEKTUBHOTO O€30MAaCHOTO TMOBEACHUS B CUTyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U KU3HU JIOJEH;

OCO3HaHWE TIOCTIEACTBUN U HETPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBA, TPYIOII0O0HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATEIbHOCTH TEXHOJOTMYECKOW M  COLMAIBHOM HamNpaBlIE€HHOCTH, CIOCOOHOCTH
MHULMHAPOBATh, INIAHUPOBATH U CAMOCTOATEIBLHO BBIMOJIHATH TAKYIO J€ATEIbHOCTH;

UHTEPEC K pa3iudHbIM chepaM npodeccuoHaNIbHON JeATEIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOp Oyayien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSKEHUH BCEU KU3HU;

7) IKOJIOTHYEeCKOTr0 BOCIIMTAHUSA:

HKOJIOTMYECKHU LIEIecO000pa3HOe OTHOLIEHNE K IIPUPO/IE KAK MICTOYHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIleCTBOBAHUS;



HOBBIIIEHUE YPOBHS HSKOJIOIMUYECKON KYJBTYypbl: HPUOOpPETEHHE ONbITa IUIAHUPOBAHMS IMOCTYNKOB M OLEHKU HUX
BO3MOKHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHME TI00aTHFHOTO XapaKTepa SIKOJIOTHIECKUX MPOOJIeM U ITyTeH UX PEIICHHUS;

CIIOCOOHOCTh HCIOJIb30BaTh NMPUOOpETAEMbIE MPU H3YYEHUM OMOJOTMM 3HAHUS M YMEHHUS IpPU PEUIEHHH NIpodiieMm,
CBSI3aHHBIX C pallMOHAJIBHBIM IPHUPOAOINOJIB30BaHUEM (COONIOICHNE MpaBWJl MOBEIACHUS B IPHUPOJE, HAIPAaBICHHBIX Ha
COXpPAaHEHHE PABHOBECHUS B 9KOCUCTEMAX, OXpaHy BHUJIOB, 3KOCUCTEM, OMOChephbl);

AKTUBHOE HENPUATHE JCHUCTBHUM, MNPHUHOCAIIMX BpEl OKPYKAIOUIEH NPUPOAHOM Cpele, YMEHUE NPOTHO3HPOBATH
HEOJIaronpusITHbIE IKOJIOTHYECKUE MTOCIIEACTBUS MPEANPUHUMAEMBIX ACHUCTBUN U NPEIOTBPAILATh UX;

HaJu4yue PAa3BUTOIO0 SKOJIOTUYECKOTO MBIIIJIECHUS, SKOJOIMYECKON KYJIbTYPBI, ONBITA IEATEIBHOCTH JKOJIOIHYECKOU
HAIIpAaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCS HUMH B II03HABATEJIBHOW, KOMMYHUKAaTUBHOW W COLMAJIBHON IIPAKTHUKE,
TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN ACSITENBHOCTH HKOJIOTHUECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAyKU U OOIIECTBEHHOM
MPAKTHUKH, OCHOBAHHOI'O HA IMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE A3BIKOBOW U YMTATEIBCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOJACHCTBUA MEXKIY JIObMU U IIO3HAHUS
MHpA;

MOHUMaHUE chelu(puKr OMOJOTUM KaK HayKHh, OCO3HAHMS €€ poiu B (OPMHPOBAHUU PALMOHAIBHOTO HAYYHOTO
MBIIICHHS], CO3JaHUH 1IEIOCTHOTO NPEACTABICHUS 00 OKpY’KaIOIEeM MUpPE KaK O €IMHCTBE IPUPO/Ibl, YEIOBEKa U 00IECTBa,
B MTO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEHN U pelIeHUH TPOoOJIeM COXPAHEHUS TPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIi COBPEMEHHOW LMBHJIM3ALMU: OOECHEYEHHs HOBOTO YPOBHSI Pa3BUTHUS
MEJUIMHBI, CO3JaHIe NEPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECYpPCHbIE MPOOJIEMbI Pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTeH BBIXOJA M3 TJIOOATBHBIX AKOJIOTHYECKUX MPOOJEeM U oOecnedeHus Mepexojia K yCTOWYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCTIOB30BAHHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHOJOTMYECKUX 3HAHWUW B LEJISAX MOBBIIIEHHUS OOIIEH KYyJIbTYphl, €CTECTBEHHO-
Hay4YHOW IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (DYHKIIMOHAIBbHON IPaMOTHOCTH 0Oy4arouuxcs, GopMUpyeMOi Ipu U3YUEHUH
OHOJIOTHH,



[NOHMMaHUE CYIIHOCTH METOJOB IO3HAHMs, HCIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
MoJTydyaeMble 3HAHM 7Sl aHAJIM3a U OOBACHEHUS SIBICHUIN OKPY’KAIOIIEro MUPA U MPOUCXOAIINX B HEM U3MEHEHUH, yMEHHUE
7enaTh 000CHOBaHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUINXCS JaHHBIX C IEJIBIO MOyUYEHHUs TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTBH CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOTHUYECKUE 3HAHUS AJIs PELICHUs IPOOJIEM B pealbHbIX KU3HEHHBIX
CUTyalUsX;

OCO3HAaHUE ILCHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTb OCYIIECTBJIATH IIPOCKTHYIO M MCCIIEI0BATEIbCKYIO
NEATEIIBHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HETPEPHIBHOMY OOPAa30BaHMIO U CaMOOOPa30BaHHIO, K aKTUBHOMY MOJYUYEHHIO HOBBIX
3HaHUU 110 OMOJIOTUHU B COOTBETCTBHUHU C )KM3HEHHBIMU OTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysbTaThl OCBOCHUS Y4eOHOro npeamera «buonorus» BKIIOUAIOT: 3HaYUMbIE 17151 POPMUPOBAHUS
MHPOBO33pEHUS  OOYYAIOIUXCS MEXKIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIEHAYyYHbIE TIOHATHS, OTpa)Xarolue
[[EJIOCTHOCTh HAYYHOW KapTUHBI MUpA U CTIEU(PHUKY METOI0B TTO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, BJICHHE, MPOIIECC, CUCTEMA, HAYIHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHS, UCCIICIOBAHHE,
HaOJIOJICHUE, W3MEpPEHHe, JKCIEPUMEHT U JpYyrue); yHUBEpCalibHble yueOHble JeicTBUs  (ITO3HABaTENbHbIC,
KOMMYHHMKAaTHUBHbBIE, PETyJSITUBHBIC), oOecneunBaromme (opMupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH U COLMAJIbHOM
KOMIIETEHIIMM  OOy4YalolUXCsl;  CIIOCOOHOCTh  OOYYalOLIMXCSl  HCIIOJIb30BAaThb  OCBOEHHBIE  MEXKJIMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCATbHbIC yueOHbIC ICWCTBUS B TO3HABATEIBHON M COI[MAIBHOM MPAKTHKE.

B pe3ynbrare u3yueHust OMOJIOTUM HAa YPOBHE CpeHEro oO1ero oopa3zoBanus y ooyyatomierocst OyayT copMupOBaHbl
MO3HABATENbHbIE YHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBHS, KOMMYHHKAaTHUBHBIE yHHMBEpCajbHble Y4YeOHbIE JIEHUCTBUA,
pEryJIATUBHbBIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS, COBMECTHAS 1€ATEIbHOCTb.

MeTtanpeameTHble pe3yiabTaTbl OCBOEHUS MPOTPaMMbl CPETHEr0 OOIIETr0 00pa3oBaHusl JOKHBI OTPAXKATh:



OBJiaeHue YHUBEPCAJIbLHBIMHU YUeOHBIMY NMO3HABATEIbHBIMHU € CTBUAMM:

1) 6a3oBble JIOrTHYeCKHeE AeiicCTBHA:

CaMOCTOSTEIILHO (POPMYITHPOBATh U aKTYaJU3UPOBATH MTPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPH OCBOCHUW 3HAHUH MPHUEMBI JIOTHYECKOTO MBINUICHUS (aHanmmM3a, CHHTE3a, CpPaBHCHMS,
KjaccuduKanuy, 0O0OOIICHMS), PACKPBIBATh CMBICI OWOJOTHYCCKUX IOHATHH (BBIACIATH UX XapaKTepHBIC IPHU3HAKH,
yCTaHABJIMBATh CBS3H C IPYTUMU TMOHSATHSIMHU);

OTIpeNeNATh IEIN JCATEIBHOCTH, 3a7aBas IMMapaMeTphl M KPUTEPUH HUX JOCTHKEHHUS, COOTHOCHUTH PE3yJIbTaThl
JEITEJILHOCTH C ITIOCTaBJIEHHBIMU LIESIMHU;

UCITOJIb30BaTh OMOJIOTMYCCKHIE TOHATHUS ISl OOBbSICHEHUS (PAKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOHTH JIOTUUECKHE pacCYXIeHUs (MHIYKTUBHBIC, ICAYKTHBHBIC, 110 AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSAX, (POPMYITHPOBATH BHIBOBI U 3aKITFOUCHHUS;

MIPUMEHSATh CXEMHO-MOJCIBHBIE CPEJCTBA IS TPEICTABICHUS CYIIECTBCHHBIX CBSI3¢ M OTHOIICHWN B HM3ydaeMbIX
OMOJIOTHYECKNX OOBEKTax, a TaKKe TMPOTUBOPEUN pPAa3HOTO pOJA, BBIABICHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX
WCTOYHHKAX;

pa3pabarpiBaTh IUIAH pEIICHUS MTpoOJeMbl C YYETOM aHalIM3a WMCEIOIIUMXCS MaTepHaIbHBIX W HEMaTepUaJIbHBIX
PECYpCOB;

BHOCHUTH KOPPEKTUBHI B JCATEIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJISAM, OIICHUBATH PUCKU TMOCIIEICTBHMA
JIeSITeJIbHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBUAX PEATbHOTO, BUPTYATbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEILCKHE AeHCTBUA:

BJIAJCTh HAaBBIKAMH YYeOHO-MCCIICIOBATCILCKOW M TPOCKTHOW JEATEIBHOCTH, HAaBBIKAMU pa3peIICHHS IpolsieM,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEJIBHOMY TIOMCKY METOJOB PEUICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3JIMYHBIX METOOB MIO3HAHHS;

UCIIOJIB30BaTh Pa3JIMYHbIC BHJIBI JICATEILHOCTH I10 TIOJYYCHHUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETAlUU, TIPEOOpa30BaHUIO
Y TIPUMCHCHHIO B YUEOHBIX CUTYAIUSAX, B TOM YHUCJIC IPU CO3AaHUU YUYCOHBIX U COIMAIILHBIX MPOCKTOB;



(GbopMHpPOBATH HAYYHBIN TUI MBILUJICHUS, BIa/IETh HAYYHOU TEPMUHOJIOTHEN, KITFOUEBBIMU MOHATUSAMHA U METOJAMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]a4H B 00pa30BaTEILHON IEATETLHOCTH M )KU3HEHHBIX CUTYyAITUsX;

BBISIBIIATh NIPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJIHM3UPOBATh 3a7ady, BBIIIBUTATh THIOTE3Y €€ peIieHUs, HaXOAUTh
apryMeHTHI JJIs I0Ka3aTeNbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYUYCHHbIE B XOJI€ PEHICHUS 3a/ladyd pPe3yJbTaThbl, KPUTUYECKU OIEHUBATH WX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT;

OCYIIIECTBIIATH IEICHANPABICHHBIN TTOMCK TIEPEHOCA CPEICTB M CIIOCOO0B IEHCTBHS B MPOGECCHOHANBHYIO CPEy;

YMETh MEPEHOCUTD 3HAHUS B TTO3HABATEILHYIO U IIPAKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WJCH, TMpeiaraTh OPUTHHAIBHBIE TOAXOAbI W PEIICHHs, CTaBUTh MPOOJEMBI W 3a1adH,
JIOITYCKAFOITNE AIbTEPHATHBHBIC PEIICHMS.

3) pabora ¢ undpopmanueii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHUKAX WHPOpMaMK (TEKCTe YYeOHOro TOCOOMS, Hay4YHO-TIOMYJISIPHON
TUTEpaType, OMOJOTUYECKUX CJIOBApSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B MHTepHeTe), aHaIM3upOBaTh
uHQOpPMAIIMI0O Ppa3IMYHBIX BHIOB © (GOpM TMPEACTABICHHSA, KPUTHYECKH OICHUBATH €€ JOCTOBEPHOCTh U
HETIPOTHBOPEUNBOCTH;

dbopMyIUpOBaTh 3alPOChl U MPHUMEHATH Pa3IMUYHbIE METOABI IPU TOHMCKE W OTOOpe OMOJIOTHUYECKOW HH(pOpMAIUH,
HEO0OXOMMOM /ISl BBITIOJTHEHUS yUeOHBIX 3a]1a4;

MpruoOpeTaTh OMBIT MCTIOIB30BaHMS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIBTYPY
AKTUBHOTO HMCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAaNbHYIO (hOpMY MpeacTaBiieHus: Ouonorudyeckoil mHdopmanuu (cxemsl, rpaduki,
JMarpaMMbl, TaOJUIIBI, PUCYHKHU U APYTOEC);

WCIIOJIb30BaTh HAYYHBIM S3bIK B KadeCTBE CpeAcTBa Mpu pabore ¢ Ouonormdeckoit uHOpMaiuen: MpPUMEHSTH
XUMUYECKUE, (PU3NICCKUE U MaTeMaTHIYECKUE 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00OpeBHaTypy, HOMEHKJIATYPY, UCIIOIb30BaTh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;



BJIa/ICTh HABBIKAMU PACO3HABAHHUSA U 3aIIUTHI HHGOpMALIMK, UHPOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBJajieHUe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JI€HCTBUSIMU:

1) oOmenne:

OCYIIECTBJISITh KOMMYHHMKAIIUK BO BCeX cepax >KU3HHU, aKTUBHO y4aCTBOBATH B IMAJIOTE WJIM JUCKYCCUH TIO CYIIECTBY
oOcyxmaemMoil Tembl (YMEHHME 3a/laBaTh BOIIPOCHI, BBICKA3bIBATh CY>KJEHUS OTHOCUTEIHHO BBIMIOJHEHUS MpeasiaracMou
3aJlayu, YYUTHIBATh HHTEPECHI U COTIIACOBAHHOCTD MO3UIIMM JIPYTUX YYACTHUKOB JUAJIOTa WA JUCKYCCUN);

pacrio3HaBaTh HeBepOalibHbIE CpEACTBAa OOUIEHUS, IOHUMATh 3HAYEHUE COLMAJIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HHKHOBEHUS KOH(PJIUKTHBIX CUTYaIH, YMETh CMATYATh KOHQIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMKU CIIOCOOaMM OOIEHUS W B3aUMOJICHCTBUS, MOHMMATh HAMEPEHHs JIPYTUX JOJIeH, MPOSBISATH
YBXXUTEJIBHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOM (hopMe GopMyIUpPOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIB30BAHUEM S3bIKOBBIX CPEJICTB.

2) cOBMeCTHaA 1eATEJIbHOCTD:

MMOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYAIbHOW paOOTHI MPU PEHICHUH OMOJOTHYCCKOMN
po0JIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MTPUMEHEHHUS TPYITIOBBIX (DOPM B3aUMOICHCTBUS MPU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBUN C y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO WICHA
KOJIJIEKTHUBA;

MPUHUMATh 1[€JIM COBMECTHOM NESATEIIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH JEHUCTBUSL MO €€ JOCTHKECHUIO:
COCTABJISITh TUIAH JIEUCTBUM, paclpeiessiTh pOiad C y4€TOM MHEHUN YYaCTHUKOB, OOCYXIaTh PE3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXKIOrO yYaCTHHKAa KOMaHIbl B OOIIMH pe3ydbTaT MO pa3paboTaHHBIM
KPUTEPHUSIM;

npeajiaraTh HOBbIC TPOCKTHI, OIICHUBATh UCH C IMIO3UIIMH HOBU3HBI, OPUTHHAILHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TIOBEJACHUE B PA3NIMYHBIX CHUTYallUsSX, MPOSIBIATH TBOPYECTBO W
BOOOpakKeHHUE, OBITh HHUITHATUBHBIM.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJISITHBHBIMH JeHCTBUSIMMU:

1) camoopranuszanmus:



UCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIS BBISBIICHUS MMPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHM 1EJ€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX JCHCTBHSIX M MOCTYIKAX MO
OTHOILIEHMIO K JKMBOM IIPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATENIbHYIO JEATEIbHOCTb, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
coOCTBEHHbIE 33/1a4u B 00pa30BaTEIbHOM JAESITEIIbHOCTU U )KM3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH PEIICHUs MPOOIEMBI ¢ YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U NIPEAIIOYTEHUM;

JABATh OLICHKY HOBBIM CHUTYallHsIM;

paciupsaTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUMH;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO MIMPOKOW JPYAUIMU B Pa3HBIX O0JACTSIX 3HAHUM, IOCTOSHHO
MOBBIIIATh CBOM 00Pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHbD.

2) CAMOKOHTPO.Ib:

JaBaTh OLICHKY HOBBIM CHUTYallMsiM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTbH, OLICHUBATH COOTBETCTBHUE PE3YyJIHTATOB
LEIISIM;

BJIa/IETh HABBIKAMU MTO3HABATEJILHON PEPIIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX IEUCTBUI U MBICIUTENBHBIX MPOLECCOB,
WX pe3yJIbTaTOB U OCHOBAHUM, UCTIOIb30BATh MPUEMBI PEPIIEKCUU JIJIs1 OLEHKH CUTYalllu, BEIOOpa BEPHOTO PELLICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEILECHHUS 10 UX CHUKEHMUIO;

MIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACSATEIbHOCTH;

3) npuHsATHE Ce0S M APYTrUX:

IpPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U APTYMEHTBI JIPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA OMINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTrOro YeaoBeKa.

HPEIMETHBIE PE3YJIBTATDBI



[IpeameTHbIe pe3yNbTaThl OCBOEHHUS cojepkaHUs ydeOHoro mnpeamera «buonorus» Ha yriayOiaEéHHOM YpOBHE
OpUEHTHUPOBaHbI Ha obecreueHre npoduibHOro o0ydeHus: o0ydaromuxcs 6uosorud. OHU BKIIIOYAIOT: CHEU(BUYECKUE IS
OMOJIOTHH HayYHbIE 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUI IO OCBOCHHIO, HHTEPIPETALIMU U TPEOOPa30BAHUIO 3HAHUHN, BUIBI
AESITEIbHOCTH TIO TOJyYEHUIO0 HOBBIX 3HAHUM M MX MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, a TAKXKE B PEAbHBIX KMU3HECHHBIX
cutyanusx. [IpeameTHsle pe3ysibTaThl IPEACTABICHBI 10 F01aM U3YUYEHUS.

[IpenmeTHbIe pe3yapTaThl OCBOECHHUS yueOHOro npenmMera «buonorus» B 10 knacce n0mKXHbBI OTpaXxaTh:

c(hOpMHUPOBAHHOCTb 3HAHUI O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUH €CTECTBEHHO -
HAay4YHOM KapTHUHBI MUpa, B MO3HAHWU 3aKOHOB MPHUPOJABI U PEIICHHH MPOOJIEM palMOHAIBHOTO MPUPOIOINOJIB30BAHUS, O
BKJIaJI€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTUE OMOJIOTHUU;

BJa/ICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJAralollue OUOJOTMYECKHE TEPMHUHBI U
HNOHATUS (KU3HB, KJIETKa, OPraHu3M, MeTaboIn3M, TOMEOCTa3, CaMOPETYJIALNS, CaMOBOCIIPOU3BEACHNUE, HACIIEICTBEHHOCTD,
W3MEHYHMBOCTb, POCT U pa3BUTHE), Ouonorudeckue teopuu (kiaerounas teopus T. IlIBanna, M. Ineitnena, P. Bupxoga,
XpPOMOCOMHAasi Teopusi HacieacTBeHHoctu 1. Moprana), yuenus (H. WM. BaBumoBa — o0 ueHTpax MHOrooopasus u
MIPOUCXOXKACHUS KYJIbTYpPHBIX PAacTEHUM), 3aKOHBI (€AMHOOOpa3Hsi MOTOMKOB NEPBOTO MOKOJEHUS, pPaCUICIUICHUs, YUCTOTHI
raMeT, He3aBUCMMOro HaciuenoBanus [. Menzaens, roMoJIorM4yeckux psaoB B HACIEACTBEHHOM wu3MeHuuBoctu H. H.
BasuoBa), mpuHITUIIBL (KOMIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMHM HAyYHOI'O MO3HAHUS, MCIOJIb3YEMbIX B OHMOJOTMYECKHX MCCIIEJOBAHUSAX KUBBIX
00BEKTOB (OMHMCaHUe, U3MEpPEHNE, HaOI0ICHHUE, SKCIIEPUMEHT);

YMEHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKWA: BHUPYCOB, KIETOK IPOKAPUOT M HYKAPHOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HUCJIE€ OakTepuil, TpHOOB, pacTEHUI, KUBOTHBIX U YEJIOBEKa, CTPOCHUS OPraHOB U
CUCTEM OPTaHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKA, MTPOLIECCOB KU3HEAEATEILHOCTH, IPOTEKAIOIINX B OPraHU3Max pacTeHUid,
KUBOTHBIX U 4YEJIOBEKa, OMOJIOTMYECKUX MPOILIECCOB: OOMEHa BEHIeCTB (MeTabOIM3M), MPEBPAILEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO M TEeTepPOTPO(PHOro THUMOB MUTAHUA, (POTOCMHTE3a U XEMOCHHTE3a, MHTO3a, MeHo03a, raMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIIBHOTO Pa3BUTHSI, Pa3MHOXKEHUS, WHAMBHUIYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
B3aMMOJICICTBHS T'€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;



yMEHHUE YCTaHABIMBATh B3aUMOCBS3U MEX]Yy OpPTraHOMJAMHU KJIETKH U HX (YHKIHUSIMH, CTPOCHHEM KIIETOK pPa3HbIX
TKaHEeH M MX (PYHKIUSAMU, MEKIYy OPTaHaMH M CHCTEMaMH OPTaHOB y PACTEHUH, )KMBOTHBIX M YEJIOBEKA M MX (DYHKIIHSIMH,
MEXy CHCTEMaMH OPTraHOB U WX (YHKIMSIMH, MEXTY dTallaMu 0OOMEHa BEIIeCTB, 3TallaMH KJICTOYHOTO IUKJIA W )KU3HEHHBIX
[IUKJIOB OPraHu3MOB, dTanaMu SMOPHOHAIBLHOTO Pa3BUTHS, T€HOTUIIOM U (EHOTUNOM, (PEHOTHIOM M (haKTOpaMu Cpeibl
OOHTaHUS;

YMEHUE BBISBISTH OTJIMYUTEIbHBIC TPU3HAKH KUBBIX CUCTEM, B TOM YHUCJIE PACTEHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTHI, OHOJIOTMYECKYI) TEPMHUHOJOTHIO W CHMBOJHKY IS
JI0KA3aTeNIbCTBA POJICTBA OPTAHU3MOB Pa3HBIX CUCTEMATHICCKUX TPYIIIT,

yMEHHUE pellaTh OHOJIOTMYECKHE 3a7auM, BBIABIATh NPUIYNHHO-CICJCTBEHHBIE CBS3M MEXKIY HCCIIeIyeMbIMU
OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSIMU, JI€JIaTh BHIBOJIBI U IPOTHO3bI HA OCHOBAHUU MOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE U MPAKTUYECKHE padoOThl, COONIOAATH IpaBWiIa HpU padoTe € y4eOHBIM M
71a00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTATh THIOTE3bI, IPOBEPATh WX SKCIICPUMEHTAIBHBIMU CPEICTBaMH, (HOPMYITUPYS IETb HCCICIOBAHUS,
aHAJIM3UPOBATh MOJYUYCHHBIE PE3YyJIbTAThI U JIETIaTh BHIBOJIBI;

yYMEHHE Y4aCTBOBATh B YU€OHO-HCCIICOBATEILCKOM paboTe Mo OMOJI0THH, SKOJIOTHH U MEIUITMHE, TIPOBOAMMOI Ha 0ase
IITKOJTHbHBIX HAYYHBIX OOIIECTB, U MMyOJIMYHO MPECTABIATE MOJYICHHBIC PE3YIbTAThl HA YUEHUYECKUX KOH(DEPEHITNAX;

YMEHUE OIICHUBATh JTHUYECKHE AaCHEeKThl COBPEMEHHBIX WCCICIOBAaHUNA B 00JIACTH OHOJIOTMM W MEIUITAHBI
(KJTOHMpOBaHWE, WCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpPAaBICHHOEC W3MEHEHHE TE€HOMa | CO3JaHUE TPaHCTEHHBIX
OpraHu3MOB);

YMEHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayrneil mpodecCHOHANIBHONW MAESITeIbHOCTH B 00JacTh OWOJIOTHH,
MEUITNHBI, ONOTEXHOJIOTUH, BETEPUHAPHUH, CETBLCKOTO X031 CTBA, MUIIEBON MTPOMBIIINICHHOCTH, YIIIYOJISITh TIO3HABATEIBHBIH
WHTEpPEC, HaIpaBJICHHBIA Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH MPOPECCHU M TPOIOJDKEHHUE OWOJIOTHYCCKOTO
o0pa3oBaHMsI B OPraHU3AIUAX CPEIHETO MPOGECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeaMeTa «buonorus» B 11 Kiacce nOMKHBI OTPAKATh:

c(hOpPMHPOBAHHOCTb 3HAHUI O MECTE M POJIM OMOJIOTUH B CHCTEME €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U PEIICHUU SKOJIOTUYECKHUX MPOOJIeM YeIoBeuecTBa, a



TaKK€ B PEIICHUWU BOMPOCOB PAlMOHAIBHOTO MPHUPOAOINOIb30BaHUS, U B (HOPMUPOBAHUHU LIEHHOCTHOTO OTHOIICHUS K
MIPUPOJIE, OOIIECTBY, YEIOBEKY, O BKIIAJE POCCUNUCKHX U 3apyOeIKHBIX YIEHBIX-OMOIOTOB B Pa3BUTHE OHOJIOTHH;

YMEHHE BIAJETh CHUCTEMON OMOJIOTMYECKMX 3HAHUM, KOTOpas BKIIOYACT OMNPEACIICHUS W TMOHUMaHUE CYIIHOCTH
OCHOBOIIOJIATAIOIMIKUX OHOJIOTUYECKUX TEPMHUHOB M TOHATHH (BUA, 3KocHcTeMma, Ouocdepa), OHOJIOTHYECKUE TEOPHUH
(aBomoniionHas teopust Y. JlapBuHa, cuHTeTHYeckass Teopus sBojtonuu), yuenus (A. H. CeseproBa — o myTax u
HarpaBieHusx sBomonuu, B.M. BepHanckoro — o OGuocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus Jk. Xapaum u B.
Baiin6epra, 3apozsimeBoro cxojactsa K. M. bapa), npasuna (Muaumyma FO. JInbOuxa, 3K0710ruueckoi nupaMuabl IJHEPTUH ),
runotesbl (runore3a «mupa PHK» V. I'unbeprta);

yMEHHUE BIAJETh OCHOBHBIMU METOJAMU HAy4YHOrO MO3HAHUS, UCIOJIb3yEeMbIMH B OMOJOTUYECKHX HCCIEIOBAHUIX
KUBBIX OOBEKTOB U DKOCHCTEM (OMHCaHUE, W3MEPEHHE, HAONIOJCHHUE, HKCIIEPUMEHT), CIIOCOOaMU BBISIBIICHUS M OIEHKU
AHTPOTOTCHHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBIICNISITh CYIIECTBEHHbBIE MPU3HAKU: BUAOB, OMOTEOIIEHO30B, PKOCUCTEM M OHOC(Ephl, CTAOUIU3UPYIOIIETO,
JBIDKYIIETO U Pa3phIBAIOIIET0 €CTECTBEHHOI0 0TOOpA, ajUIONaTPUUECKOTO U CUMITATPUUYECKOTO BU000pa30BaHuUs, BIUSHUS
JBYDKYIIUX CHJI DBOJIIOIIMM HA T€HO(OH] MOIMYJISIUHU, MPUCITOCOOJIEHHOCTH OPTaHU3MOB K cpejie OOMTaHUs, YepeIOBaHUS
HaIpaBJICHUI 3BOJIIOLUN, KPYTOBOPOTA BEIIECTB U MMOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aMMOCBSA3M MEXKIY MPOIECCAaMU JBOJIOLNM, JBIKYIIUMH CHJIAMH aHTPOIIOreHe3a,
KOMIIOHEHTAMHU Pa3JIMYHbBIX IKOCUCTEM U MPUCTIOCOOJIECHUSIMHU K HUM OPTraHU3MOB;

YMEHHUE BBISBJISATh OTIUYUTENbHBIC TPU3HAKU JKUBBIX CHCTEM, MPHUCIOCOOJICHHOCTh BUJIOB K cpele oOuTaHwus,
a0MOTUYECKNX U OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBSI3€ OpPTaHU3MOB B COOOIIECTBAX, aHTPOMOTECHHBIX
W3MEHEHHMH B YKOCHUCTEMaX CBOCH MECTHOCTH;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHMOJOTHYECKYI0 TEPMHUHOJOTHIO W CHMBOJIMKY IS
JI0OKa3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHUCTEMATHYECKUX TPYIIN, B3aMMOCBS3M OPTraHU3MOB M CpPEIbl OOWTaHUS,
€AMHCTBA YEJIIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHUsS MHOTO0Opa3usi BUIOB M OKOCHCTEM KakK YCIIOBHUS
COCYILIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

yMEHUE peliaTh OWOJIOTMYECKUE 3aJadyH, BBISBISITE MPUYMHHO-CICACTBEHHBIC CBSI3M MEXKIY HCCIEAYyEMbIMU
OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSIMU, J€JIaTh BHIBOJIbI U MPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;



YMEHHE BBINOJHATH JIA0OpAaTOpHBIE M MpaKkTU4YecKue paldoThl, cOOMOAaTh NpaBHia IMpU paboTe ¢ y4eOHBIM H
71a060paTOPHBIM 000PYIOBAaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATH MX IKCIEPUMEHTAIBHBIMU CpEACTBAMH, (GOPMYIUPYS IENb UCCIECIOBAHMUS,
aHAJIM3UPOBATh MOIYUYEHHBIE PE3YJbTAThl U JEIATh BHIBOJIBI,

YMEHHE y4acTBOBATh B yU€OHO-UCCIIEI0BATENBCKON paboTe 10 OMOJIOTHH, KOJIOTUU U METUIIMHE, IPOBOIUMON Ha Oaze
HIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATh IOTYYEHHbIE PE3YIbTAThl HA YUEHUUYECKUX KOH(DEPEHITHSIX;

YMEHHUE OLICHUBATh THUIIOTE3bl U TEOPUU O MPOUCXOXKJICHUU >KU3HU, YEJIOBEKa M YEJIOBEUECKMX pac, O MpHUYMHAX,
MOCJIEJICTBUSIX U CIIOCO0AaX MPENOTBPALLEHUA I100aNbHBIX U3MEHEHHI B Ouocgepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIM BbIOOp Oyaymiel NpodecCHOHAIbHOW NEATENbHOCTH B o0sacTu OMOJIOruw,
HKOJIOTUH, IPUPOOIIOIB30BAHUS, MEIULIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO X03HMCTBA, MUIIEBON
MPOMBIIUIEHHOCTH, YIUIyOJIATh I10O3HABATEJIbHBIA WHTEPEC, HAIMpPaBICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYHOLIEH
npodeccuu U MpPOAOKEHUE OMOJIOTMYECKOro 0Opa30BaHUS B OpraHU3ALMSIX CPEIHEro MPO(EeCCHOHATBHOTO M BBICHIETO
oOpa3oBaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3ie/ioB U
n/n TeM MPOrpamMMbl KosudecTBO 4yacoB
Konrpoabnsie IIpakruyeckue
Bceero
padoThI padoThbI
buonorus kak Hayka |
JKuBbIle cCUCTEMBI U UX )
W3y4YECHUE
buonorus xkieTku 2
XUMHYECKasi OpraHU3aIs 10
KJIETKH
Crpoenue u pyHKIIUU g
KJIETKH
OOMeH BemecTB U
IIPEBpALLCHUE DJHEPTUU B 9
KJIETKE
HacnencrBennas
uH(popMaIus U peanu3amus 9

€€ B KJIETKE

JJIeKTPOHHBbIE
(uu¢posrbie)
o0pa3oBaTeJIbHbIE
pecypchbl

1

2

4

2

1
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10

11

12

13

14
15

16

17

JKHW3HEHHBIN MK KIIETKA

Crtpoenue u pyHKIUN
OpPraHH3MOB

Pa3zMmHoOkeHHe U pa3BUTHE
OpraHu3MOB

['eneTuka — HayKa O
HaCJICACTBCHHOCTH U
HN3MCHYUBOCTH OPraHn3MOB

3aKOHOMEpPHOCTH
HACJIEICTBEHHOCTU

3aKOHOMEPHOCTH
U3MEHYHUBOCTHU

I'eneTuka uesoBeka
Cenexkuusi OpraHu3MOB

buorexuonorusa u
CUHTETHYECKAsA OMOIIOTUSA

Pe3epBHOE Bpems

OO0111e€ KOJIMYECTBO YaCOB 10

nporpamme

17

10

102
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11 KJIIACC

Ne HaumeHnoBaHnue pa3aenoB U TeM
n/n IPOrpamMMBl

Bcero

paboThI padboThI

3apoXKIeHUEe U Pa3BUTHE
ABOJIIOLIMOHHBIX TIPEACTaBICHUM
B OMOJIOTHUH

MuxkposBoJronus u eé
pe3yJIbTaThl

MakposBoronus u eé
pe3yJIbTaThl

[IponcxoxaeHue u pa3BUTHE
JKU3HU Ha 3eMJie

[TIpoucxoxaeHue 4eIoBeKa —
AHTPOIIOTEHE3

DKOoNorus — Hayka o
B3aMMOOTHOIIEHUAX
OpPTraHU3MOB U
HaJIOPraHU3MEHHBIX CUCTEM C

KonnuecTBO Yacos

Kontponshbie I[IpakTuueckue

14

15

10

DIIEKTPOHHBIE
(udpoBbIe)
00pa3oBaTebHbIC
pecypcebl

1 4
1 3
1 2
1 1
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10

11
12

OO111€€ KOTMYECTBO YACOB IO MPOrpaMMme

OKPYKAIOIIEH Cpeaomn
OpraHu3msl U cpera OOUTaHUs
OKOJIOTHSI BUAOB U MONYJIALANA

DKOJIOTHUSA COOOIECTB.
JKOJIOTUYECKHUE CUCTEMBI

buocdepa — rnmodanpHas
IKOCUCTEMA

UenoBek U OKpyXkarolas cpeia

PesepBHOE Bpems

102

14
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No

/o

Bcero

Tema ypoka

paboThI paboThI

buonorus kak KOMILJIEKCHasI
HayKa U KaK 9aCTb
COBPCMCHHOTI'O O6HICCTBa

JKuBbIE CUCTEMBI U UX
CBOMCTBA

YpoBHEBas OpraHu3anus
KUBBIX CUCTEM

HcTopust OTKPBITHS U U3yUECHUS
KieTku. Kierounas teopus

MeTtobl MOJIEKYJISIPHOM U
KJIETOYHOW OMOJIOTHUH.
[Tpaktrueckas paborta
«M3yyenne meTo10B
KJICTOYHOUM OMOJIOTHH
(xpomatorpadus,
anexTpodopes,

I[TIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KomuyecTBO Yacos

Koutponbsubie [Ipaktuyeckue

DneKTpOoHHbIE TU(PPOBBIE
o0Opa3oBaTellbHbIE PECYPCHI
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10

11

12

nuddepenranbHoe
nentpudyruposanue, [1L[P)»
XUMHUYECKHUM COCTaB KIIETKU

MuHepanbHbIC BEIIeCTBA
KJICTKH, UX OMOJIOTHYeCKast
pOIb

Opranuueckue BeliecTBa
KJIETKH — OEJIKH.
JlaGoparopHas paboTa
«O0HapyxeHue O€JIKOB C
MTOMOIIBI0 KAYECTBEHHBIX
pEaKIHN»

CBoiicTBa, KIacCU(pUKALUS U
byHKIIUN OEIKOB

OpraHuueckue BellecTBa
KJIETKH — YTJIEBO/IbI

OpraHnueckue BEIIeCTBA
KJIETKU — JIMIIUBI

Hyxnennossie kucnotsl. JJHK
u PHK. Jlaboparopnas pabota
«MccnenoBanne HYKJIEMHOBBIX
KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3IN4YHbIX
OpTraHU3MOB»
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13

14

15

16

17

18

19

20

Crpoenuie u pynkiuu ATO.
JApyrue
HykJieosuaTpudocdarsr (HTD)
CexBenupoBanue JIHK.
MeTo1bl TEeHOMUKH,
TPaHCKPUIITOMUKH,
MPOTEOMUKH

Mertonel CTpyKTypHOR
Ounonoruu

THIIBI KIIETOK.
[IpokaproTnyeckas KieTka

CrpoeHue 3yKapuoTHIECKOU
kietku. [IpakTnueckas padota
«M3yueHue CBOMCTB KJIETOYHOU
MeMOpaHbD»

[ToBEepXHOCTHBIN anmnapar
KJIETKU

OmHoMeMOpaHHbBIE OPTaHOMU/IbI
kieTku. [Ipakrudeckas padora
«3yuenune qBrKEHUS
IIUTOILJIA3MbBI B PACTHTEIIBHBIX
KJIETKAX)»

[TomyaBTOHOMHBIE OPTaHOUBI
KJIETKU: MUTOXOH/IPUH,
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21

22

23

24

25

riactuabl. JlaboparopHast
pabora «HMccnenoBanue
M1a3MOJIK3a U JICTIa3MOoJIn3a B
PACTUTENbHBIX KIIETKaX»

HememOpaHHbie OpraHouibl
KJIETKH

Crpoenue u pyHKIUU SApa

CpaBHuTENBHAS
XapaKTEPUCTHKA KIIETOK
sykapuoT. JlabopaTopHas
pabota «/3ydueHue cTpoeHus
KJICTOK Pa3TUIHBIX
OpraHU3MOB»

AccuMuIISLINS U
JTUCCUMUJISIINS — JIBE
CTOPOHBI MeTabon3Ma. TUrbl
oOMeHa BEIIECTB.
JlabopaTtopHas pabota
«M3yyeHne KaTaauTH4eCcKou
aKTUBHOCTU (hepMEHTOB (Ha
pUMepe aMHJIa3hbl WU
KaTayasbl)»

DepMEHTATUBHBIN XapaKTEP
pEaAKIUK KJIIETOYHOTO
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26

27

28

29

30

31

32

MeTtabonusma. JlabopaTopHas
pabota «3yuenue
(bepMEHTaTUBHOTO
pacierieHus mepoKcuIa
BOJIOPOJIa B PACTUTEIHHBIX U
YKUBOTHBIX KJIETKAX)

benku-akTuBaTophl U OENKU-
UHTUOUTOPBI

ABTOTpOQHBII THUIT 0OMEHA
BELIECTB

doTocunTE3

XeMmocuHnres. JlaboparopHas
pabota «CpaBHEHHUE NPOLIECCOB
(GOoTOCHHTE3a U XEMOCUHTE32»

AHa’poOHbIE OPTaHU3MBI.
Bunbr 6poskenus.
JlabopaTtopHas pabora
«CpaBHEHHE ITPOLIECCOB
OpOKCHHS M IBIXAHHS
AdpOoOHbIE OPraHU3MBbI. DTaIbI
HHEPIreTHICCKOr0 OOMEHa

DHeprusi MEMOPaHHOTO
rpaaueHTa npotoHoB. CUHTE3
AT®: paboTta mpoTOHHOM
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33

34

35

36

37

38

39

40

41

42
43

AT®-cunTazbl

Peakunn MaTpu4HOrO CUHTE3a
TpaHckpunimsa — MaTpUIHBIN
cunre3 PHK

Tpancisinua u €€ sTarbl

KoanpoBanre aMUHOKHUCIIOT.
Ponb pubocom B OnocuHTE3E
Oenka

Opranuzanus reHoma y
MPOKAPUOT U IYKAPUOT
MonekynsipHblE MEXaHU3MBI
AKCHPECCUU T€HOB Y 3YKAPHOT
Bupycbl — BHEKIJIETOUHBIE
(GhOpMBI )KU3HU U O0IUTaTHBIC
napasutsl. [IpakTrueckas
pabota «Co3anue MoJienu
BHUpYyCa»

BupycHsie 3a001eBaHus
YEJIOBEKa, )KUBOTHBIX,
pacTeHuu

HanorexHomoruu B OMOJIOTUH U
MEIUIIHE
JKy3HeHHBIN UK KIIETKU

Marpuunsiii cuares JJHK
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44

45

46

47

48

49

50

51

Xpomocomsl. JTaGopaTopHas
pabora «M3yyeHue xpomocoM
Ha FOTOBBIX
MHKpOITpEenapaTax»»

I[CJIGHI/IC KIICTKH — MHUTO3

Tunsl knerok. Kapuokunes u
uutokuHes. JlaboparopHas
pabota «HabmoneHue MuTo3a
B KJIETKaX KOHYMKA KOpeIIKa
JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

PGFYJ'ISII_II/IH ZKHN3HCHHOI'O IUKJIa
KJICTOK

Oprasusm Kak €JuHOE 1IEN0E
TkaHU pacTeHUN.

JlabopaTtopHas pabora
«/3yueHue TKaHeu pacTEHUIN»

TKaHM KUBOTHBIX U YEJIOBEKA.
JlabopaTtopHas pabora
«M3yyenne TKkaHen )KUBOTHBIX»

Opransl. CucTeMbl OPraHoB.
JlabopaTtopHas pabora
«M3y4yenue oprasos
LIBETKOBOI'O PACTCHU»
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52
53
54

55

56

57

58

59

60
61
62

63

64

65

Omnopa Tena OpraHu3MoB
JIBr>KeHME OpraHn3MOB
[InTaHne opraHu3MoB

IIuTanue MO3BOHOYHKIX
JKUBOTHBIX. [IniieBapurenbHas
CHUCTEMA YEJIOBEKA

JIpIxaHue opraHn3MoB

I[I)IX&HI/IC ITIO3BOHOYHBIX
ZKHUBOTHBIX M YCJIOBCKA

TpaHCcIIOpT BEMIECTB y
OpPraHU3MOB

KpoBenocnas cucrema
ITO3BOHOYHBIX )KMBOTHBIX U
YeJI0BEKa

Brinenenue y opranu3mMoB
3ammTa y OpraHu3MoB
NMmyHHas cuctema 4esioBeka

PaznpaxxumocTs u perynsuus y
OpPraHU3MOB

['ymopanbHas perynanus u
SHJIOKPUHHAS CUCTEMA
JKMBOTHBIX M YEJIOBEKA

DopMbI pa3MHOKEHHUS
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66
67

68

69

70

71

72

73

OpraHU3MOB
[TomoBo€ pasMHOKEHUE
Meiio3

["ameTorenes. O6pa3oBanue U
pPa3BUTHE MOJOBBIX KIETOK.
JlabopaTtopHas pabora
«M3yueHune cTpoeHHS TOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

I/IHI[I/IBHI[yaJIBHOG Pa3BUTHUC
OpraHu3MOB — OHTOI'CHC3

3aKIajKa OpraHoB U TKAHEU U3
3apOJABIIIEBBIX JTUCTKOB
PocT 1 pa3BuTHE JKUBOTHBIX.
JlaGoparopHas paboTa
«BpIsIBIEHNE PU3HAKOB
CXOJICTBA 3apOJbIIIEH
MO3BOHOYHBIX KUBOTHBIX)
Pa3zmHoOkeHue u pa3BuTue
pactenuii. Jlaboparopnas
pabota «CTpoeHHE OpraHOB
Pa3MHOXKEHUS BBICIIIHX
pacTeHui»

Hcropust craHoBIIeHUA U
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74

75

76

77

78

Pa3BUTHA TCHCTUKU KaK HAYKHU

OCHOBHBIC TOHATHS U CUMBOJIBI
reHetuku. JlaboparopHas
pabota «/JIpo3zodura kak
OOBEKT TeHETUIECKUX
UCCJICTOBAHMIN)

3aKOHOMEPHOCTH
HACJIEI0BAHMSI PU3HAKOB.
MonorubpuiHoe
ckpemuBanue. [IpakTuueckas
pabora "M3yuenue
pEe3yJabTaTOB MOHOTUOPHUIHOTO
CKpelIMBaHus y 1po30¢pus"

[luTonornueckmue OCHOBBI
MOHOTUOPUTHOTO
CKpEIUBaHUS

Ananuzupyroliee
ckpemmBanue. Henonnoe
JIOMHUHUPOBAaHUE

JuruOpuHoe CKpelMBaHue.
[IpakTrueckas paborta
«M3yyenue pe3ynbTaToB
JUTUOPUTHOTO CKPEUTUBAHUS Y
JPO30(HITBI
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79

80

81

82

83

84

85

86

87

[{uToIornuecKkue OCHOBEI
JTUTHOPHUIHOTO CKpEITMBaHUS

CreruieHHO€E HaCIeJOBAHUE
MIPU3HAKOB

XpoMOCOMHas1 TEOpUs
HaCJIEJCTBEHHOCTH

['eneTuka nmona

I'eroTun xaxk neixocTHas
cucTeMa

['eHETHYECKUI KOHTPOJIb
Pa3BUTHS PACTEHUH, JKUBOTHBIX
U 4EJIOBEKa

N3MEeHYMBOCTD ITPU3HAKOB.
Buasl 13MeHUYNBOCTH

MonaudukanronHas
U3MEHYHUBOCTD
BapuanumoHnHsIil psia u
BapUaIlMOHHAsI KpUBas.
JlabopaTtopHas pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(DUKATTHOHHOM
M3MEHYUBOCTH. [locTpoeHne
BapUAIIMOHHOTO psijia U
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88

89

90

91

92

93

94

BapUALMOHHON KPUBOW»

['enoTunnueckasa
NU3MEHYUBOCTD.
KoMmOuHaTUBHAS U3MEHUYUBOCTD

MyTannoHHast U3MEHUYUBOCTb.
[Ipaktnueckas padora
«MyTtanuu y npo3oduisl (Ha
TOTOBBIX MUKpPOITperapaTax )
3aKOHOMEPHOCTH
MYTaI[IOHHOTO IIpoIiecca.
DONUreHeTHKa U SITUTeHOMHKA

['eHeTrKa denoBeka.
[IpakTrueckas paborta
«CocTaBieHUE U aHAIN3
POAOCIOBHOM

MeToabl METUITTHCKON
T€HETUKU

3HaueHne MeIUIIMHCKOM
T€HETHUKH B MPEIOTBPAIICHUH
JICYEHUN T€HETUUECKUX
3a00JIEBAHUI YeIOBEKA

OCHOBHBIE TOHSATHUS CEJIEKIIHH.
JlabopaTtopHas pabota
«3yuenue copTos
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96

97

98

99

100

101

KyJIbTYPHBIX PACTEHUIN U MOPOJI
JIOMAIITHUX KUBOTHBIX)

MeTtonbl CeNeKIMOHHON
paboTsl. JlabopatopHas pabota
«M3ydeHne METOJI0B CEeJIEKIIUU
pacTeHUu»

JloCTH>KEHUSI CeICKIIUU
PacCTEeHUN U )KUBOTHBIX.
[Ipaktruueckas pabota

«IIpuBuBKa pacTeHuD»

CoxpaHeHnue, U3y4yeHHe U
UCIT0JIb30BAaHUE T€HETHUECKUX

pecypcoB

brorexHomorus kak Hayka u
OTpaciib MPOU3BOJICTBA.
[IpakTrueckas pabora
«M3yueHne 0ObEKTOB
OMOTEXHOJIOTUM»

OcCHOBHBIE HaINPaBJICHUS
CUHTETUYECKOU OHOJIOTUHA

XpoMOCOMHasi 1 TEHHAs
WHXXEHEpUsI

MGI[I/IHI/IHCKI/IC OMOTEXHOIOTHHI
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htths://m.edsoo.ru/7{41cc74

htths://m.edsoo.ru/7{f41cc74
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11 KIIACC

Ne

. Tema ypoka

Koaun4yecTBO 4acoB

Kontposbnbie IIpakTHueckue

B
cero padoThI padoThbI

DBoronMoHHasA Teopus Y.
JapBuHa

JIBMKYIIME CUJIBI SBOJIIOIUN
Bu10B 110 Y. /{apBuny
Bboprba 3a cyiiecTBoBaHue,
€CTECTBEHHBIN U 1
HCKYCCTBEHHBIN OTOOD

dopmMupoBaHue

CUHTETHUYECKON TEOPUH 1
ABOJTIOIUH

DTarnbl SBOJIIOIMOHHOTO

MpoIecca: MUKPOIBOIIOIUS 1
Y MAaKpPOABOJIOIUA
[Monmymsanusa —
3JeMEHTapHas €AUHUIIA

JJIeKTPOHHbIE
uupposbIe
o0pa3oBaTeJIbHbIE

pecypcsbl



10

11

12

13

9BOJIFOIITMH

3aKOH r€éHETUYECKOTO
paBHOBecus [x. Xapau, B.
Baitn6epra. JlabopatopHas
pabota «BrIsiBiieHne
U3MEHUYHUBOCTU y 0CO0ei
OJIHOT'O BHUJIa»

DOneMeHTapHbIe (PaKTOPbI
ABOJIFOLIUHU

OddexT ocHOBaTE .
D¢ dexT OyTHIIIOUHOTO
TOPJIBIIITKA

Murpanuu. N3onsuun
TTOITYJISILIAIA:
reorpaguyeckas,
Onosiornueckas

EcrectBenHsbIit 0TOOp —
HamnpapJISIIOIIUNA (pakTop
HBOJTFIOITUHT

ITonoBoit oT6op
[Ipucnoco0i1eHHOCTh
OpraHU3MOB KaK pPe3yJbTatT
MUKPOAIBOJTIOIUH.
Jlabopatopnas pabota



14

15

16

17

18

«3ydyenue apomop$o30B 1
UIMOAQJAITAllMM Y PACTEHUMN
U ’KUBOTHBIX)

[Tpumepb ipucnocobIeHni
y OPraHU3MOB:
Mopdoaoruyeckue,
dbusnoIoruyecKkue,
OMOXUMUYECKHE,
IOBEJICHYECKHUE. 1
JlaboparopHas pabota
«IIpucnocobnenus
OpraHu3MOB U UX
OTHOCHUTEJIbHAs
11e7eC000Pa3HOCTh

Bun, ero xpurepun n

cTpykrypa. Jlaboparopnas

pabota «CpaBHEHHE BUIOB |
110 MOP(OJIOTHIECKOMY

KPUTEPHIO»
CrpykTypa BHI1a 1
Bunoo6paszoBanue kak i
pe3ynbTaT MUKPOIBOJIOLMH

CBsi13p MUKPO3BOJIIOIUU U |

SMIUACMHUOJIOI NN



19

20

21

22

23

24

25

Maxkpo3BOJTIOLIHS.
ITanmeoHTOJIOTHUECKHE
METO/Ibl U3yUYECHUS
SBOJIIOIUH

buoreorpaduyeckue
METOJIbl U3YUCHUS
ABOJIIOLINU

OMOpUOTIOTUYECKHUE U
CpPaBHUTEIBHO-
MOP(OTOTUYECKHE METObI
U3YYECHUS IBOJIIOINH

MonekynspHo-
FeHETUUECKHE,
OMOXHUMHYECKUE U
MaTeMaTHYECKHUE METOIbI
M3YUYCHUS IBOJFOITUU

OO611e 3aKOHOMEPHOCTH
3BOJIIOLAU

AnlanTuBHadg paauanusl.
HepaBHOMEPHOCTH TEMITOB
3BOJIFOLIUA

Hay4unblie runoressl
MPOUCXOKIACHUS )KU3HU Ha
3emie
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27

28

29

30

31

32

33

34

]_IOHay‘-IHBIC MMpCaACTAaBICHUA
0 3apOXKICHNUU KU3HU

OCHOBHBIE dTaIlbl
HEOPTraHUYCCKOM SBOJTIOIHH

['urnioressl 3apoxaeHUs
JKU3HU

Hcropust 3eMiu 1 METOIBI
e€ uzyuenus. JlaboparopHas
pabora «3ydenue u
ONMCAaHHUE UCKOIAEMbIX
OCTaTKOB JIPEBHUX
OpPTraHU3MOB)»

HauvanbHbie sTamns
OPTraHUYECKOM IBOJIIOIUN
DBOJIIOIUS 3YKAPHUOT
OCHOBHBIC 3TaITbI BOJIOIAH
PaCTUTEHHOTO MHPA.
[IpakTuueckas pabora
«M3yuenune ocodbeHHOCTEN
CTPOEHHUS PAaCTEHUMN Pa3HBIX
OTJICTIOBY

OCHOBHBIC dTaIbI 9BOJIIOIIUH
JKUBOTHOI'O MHpa

IBOIIONUS JKUBOTHEBIX.
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36

37

38

39

40

41

42

[IpakTruueckas pabora
«3yuenue ocobeHHOCTEH
CTPOEHUS TO3BOHOYHBIX
KABOTHBIX»

Pa3ButHe xu3Hu HA 3eMiie
I10 2paM U IICpuogamM

MaccoBbi€ BBIMUPAHUS —
3KOJIOTUYECKHUE KPU3UCHI
MPOIILIOTO

CoBpeMeHHBIN
AKOJIOTUYECKAN KPU3HC, €TO
O0COOCHHOCTH

CoBpeMeHHas cucrema
OpraHU4eCcKOro MPOULIOro

OcHOBHBIC
CHCTEMATHUYECKHUE TPYIIIBI
OpTraHU3MOB
AHTpOMOJIOTUA — HayKa O
YeJIOBEKE

PasButume npencrasieHui o
MIPOUCXOXKJIECHUU YeJIOBEKa
MecTo uesioBeKa B CUCTEME
OpraHUYeCKOTO MUPA.
JlaboparopHas pabota



43

44

45

46

47

48

49

50

«M3yyenue ocobeHHOCTEH
CTPOCHHUSI CKEJIETA YETIOBEKa,
CBSI3aHHBIX C
MPAMOXOKICHUEM

JIBMKyIIME CUIIBI
AHTPOIIOTeHE3a

CooTHomieHue
OHMOJIOTMYECKUX U
COITMAILHBIX (PaKTOPOB B
AHTPOTIOTCHE3e

OCHOBHEBIE CTaIUN
aHTPOTOTeHE3a

ITaneoreneruka u
aJIEOr€HOMHUKA

DBOJIIOIUSA COBPEMEHHOTO
4eJI0BeKa

UYenoseyeckue pacsl.
[IpakTruueckas pabora
«M3y4yeHne dKOJIOrn4ecKux
azarnTaiy 4eJI0OBEeKay

MexaucuurImHapHbIe
METOJIbI aHTPOTIOJIOTUH
3apoK/I€HUE U PA3BUTHE
DKOJIOTHH



51

52

53

54

55

56

MeTOIBI SKOJIOTHH.

JlaGoparopHas pabota

«M3yueHune MeTo10B 1
AKOJOTHICCKUX

WCCJIEIOBAHUIN»

3HaUYeHHE PKOJOTHUECKUX
3HAHUM JJIAA 4CJIOBCKA

DKoJIOTHYECKHE (PaKTOPbI 1

AOuoTtnueckue HakTopsl.

CBeT KaK 3KOJIOTMYECKUI

dakTop. JlaboparopHas

pabota «BrIsiBiieHHE 1
IIPUCIIOCOOJICHU I

OpPraHU3MOB K BIIMSTHUIO

CBETa»

AOuoTtnueckue (HaKTopsl.
Temnepatypa kak
AKOJIOTUYECKUH (hakTop.
JlabopatopHas pabota
«BbIsIBIICHHE
MPUCIIOCOOJICHU I
OpPraHu3MOB K BIIUSIHUIO
TEMIIEPATYPhI»

AbGuotnueckue GakTophl. 1



57

58

59

60

61

62

63

64

BnaxHocTts Kak
AKOJIOTUYECKUH (hakTop.
JlaGoparopHas pabota
«AHaTomMuyecKue
0COOEHHOCTH pacTEHUH U3
Pa3HBIX MECT OOUTAHUS

Cpenpl obutaHus
OpraHU3MOB

buonornueckue puTmsl 1

XKusznenusie Gpopmel
OpraHUu3MOB

buotnueckue gakrTopbl 1

3HaueHne OMOTHYECKHUX
B3aMMOJEUCTBUHN IS
CYIIECTBOBAHUS OPraHW3MOB
B cpeJie oOuTaHus

DKOJOTHYECKHUE
XapaKTEPUCTUKU MOMYJISIITAN

OcHOBHBIE TOKA3aTEIIN
MOMYJISILNU: YACICHHOCTb,
IJIOTHOCTh, BO3pACTHAS U
[10JIOBAs CTPYKTYpa

OCHOBHBIE ITOKa3aTeIn
MOMYJISIIUU: POKIAEMOCTD,



65

66

67

68

69

70

71

72

73

IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALINH
DKoyioruyeckasl CTpykTypa
HNOMYJIALAN

JInHaMMKa MOyJISIUU U €€
peryJsanus

Kpussle pocTa YuCIEHHOCTH
nomynsuuu. Kpusbie
BBIKUBaHUS

DKOJIOrMYecKas Hulla BU/Ja.
JlabopatopHas pabota
«IIpucnocobienus ceMsH
pacTEHU K PACCEIICHUIO»
Bug xak cucrema
TTOITYJISIITAM
3aKOHOMEPHOCTH
MOBEACHUS U MUTPALIUI
KUBOTHBIX

Coo00111eCcTBO OpraHUu3MOB —
OMOIIEeHO3

DKOCUCTEMA KaK OTKPBITas
cucrema

Kpyrosopor Bemiects u
MMOTOK SHEPIrUU B



74

75

76

77

78

79

80

81

82

OKOCHUCTCMC

OCHOBHBIE TOKA3aTEIH
3KOCHUCTEMBI

DKOJIOTHYECKHUE IMUpaMHu bl

N3menenus cooOmecTB —
CYKLIECCUU

[IpupoiHBIE 3KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK.
DKOCUCTEMBI MOPEN U
OKEaHOB

[IprponHbIE SKOCUCTEMBI.
DKOCUCTEMBI TYHAP, JIECOB,
CTEIE, IyCThIHb

AHTpOIIOT€HHBIE
SKOCHUCTEMBI

YpO03KOCUCTEMBL.
[IpakTruueckas pabota
«/3yuenue u onurcaHue
ypOOIKOCUCTEMBI»
3aKOHOMEpPHOCTHU
hopMuUpOBaHHS OCHOBHBIX
B3aNMOJEHUCTBUN
OpraHU3MOB B SKOCHCTEMax

MexaHu3MbI BO31EUCTBUS



83

84

85

86

87

88

89

90

91

3arpsi3HEHUI pa3HbIX TUIIOB
Ha CyOOpraHu3MEHHOM,
OpraHU3MEHHOM,
MOMYJISIIUOHHOM H
AKOCHCTEMHOM YPOBHSIX
buocdepa —
oO1ernaHeTapHast
o0osi0uka 3emiu

Yuenue B. 1. Bepraackoro
o buocdepe
3aKOHOMEPHOCTH
CyILECTBOBaHMS OHOchepsl
KpyroBopoTs! BeiecTs u
OMOTECOXUMHUYECKHE ITHKITBI
30HaTBEHOCTH OUOChEpPHI.
OcHoBHBIE OMOMBI CYIITH
YcroitunBocth Onochepsl
DKOJIOTUYECKUE KPUBUCHI U
WX PUINHBI

Bo3sneiicTBre yenoBeka Ha

ouochepy

AHTpOIIOTE€HHOE
BO3JEMICTBHE HA
pPaCTUTENBHBIA U )KUBOTHBIN
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93

94

95

96

97

98

99

MHP
OxpaHa npuposl
OCHOBHBIE TIPUHIIHIIBI

YCTOWYMBOTO Pa3BUTHS
YeJIOBEYECTBA U TPUPOIBI

PanmonansHoe
IPUPOJIOIIOIH30BAHUE U
COXpaHEHHUE
OHMOJIOTHYECKOTO
pazHooOpa3us 3emiu

O060011eHue 0 TeMe
«MukposBomtonus u €
pe3yabTaThI»

O0600611eHrEe IO TeMe
«MakpoaBomtonus u eé
pe3yabTaThI»

O06o0061IeHNE TTO TEME
«IIpoucxoxnaeHue u
pa3BUTHE KU3HU Ha 3eMIIe»
O0o0011IEHE 10 TEME
«IIpoucxoxaeHue yemoBeka
— aHTPOIIOTEHE3)

O0o0011IEHE 10 TEME
«IKOJIOTHS — HAyKa O
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101

102

B3aMMOOTHOIICHUAX
OpPraHu3MoB»

O06001IeHNE IO TEME
«Opranu3msl U cpena 1
oOuTaHUS»

O0o006mIeHHE IO TEME

«DKOJIOTHUs BUJOB U 1
MTOITYJISILIU

O0600meHue Mo Teme

«buocdepa — rnobanbHas 1
KOCHUCTEMA»

OO6111e€e KOTUYECTBO YACOB TIO MPOTpaMMe 102
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YYEBHO-METOAMYECKOE OBECIIEHEHHWE OBPA30OBATEJIbHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI U YHEHNKA

Yuebuuku u merogudeckue nocodus Y MK «JIunus xu3Hn» aBropoB [laceunuka B.B.
. Kamenckoro A.A. N3narensctBO «lIpocBemienue”

METOANYECKHUE MATEPUAJIBI IS YUUTEJLA

Metoauueckue nocodust YMK «JIunus xxu3nn» aBropoB Ilaceunuka B.B.,
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

but6moreka I{OK https://m.edsoo.ru/863e600a
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