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MHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo yueOHOMY mipeamety "buonorms" (mamee - Owonorus) Ha ypOBHE CpEIHEro 0O0mero oOpa3oBaHUS
pa3zpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 o6pazoanuu B Poccuiickoit denepanuny», GPI'OC
COO, Konuenuuu npenoaaBaHus ydeOHoOro npeamera «bruoorus» U OCHOBHBIX MOJOKEHUN (efepanbHol paboyelt mporpaMMel
BOCIIUTAHMUS.

VYuebnsbiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydeHusi (10—11 kmacchel) sABiSIETCS OJHUM M3 KOMIIOHEHTOB
npeaMeTHo obsactu «EcrecTBeHHO-HayuHble TpeaMeTsl». CoriacHo mnonoxeHusM PI'OC COO npoduiibHble ydyeOHBIE
MpeaMEThI, U3y4yaeMble Ha YIIIyOJIEHHOM YPOBHE, SBISIOTCS criocoOoM auddepeHnan 00yuyeHusl Ha YPOBHE CPEIHET0 OOIIETro
oOpa3oBaHUsI W TMPHU3BAaHbl OOECIEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CpPEIHUM OOIIUM, CpPEAHUM
MpoEeCCHOHANIBHBIM U BBICIIUM OOpa3oBaHWeM. B To ke Bpemsi KaXIbld M3 OTUX Y4eOHBIX NPEIMETOB JOJDKEH OBITh
OPUEHTHPOBAaH Ha MPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCIHUTATENBHBIX W PAa3BUBAIONIMX 3a/lay, CBS3aHHBIX C
npodopueHTanuei 00yJaronmxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIaCTH HAyYHOTO 3HAaHUS, CBSI3aHHOTO C
OuoJioruei, MeIMIIMHON, SKOJIOTUEH, TICUXO0JIOTUEHN, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHOMy mnpenmMery "buosorus" naét mpeacTaBieHUE O IEIM U 3ajadaX U3ydeHHUs y4eOHOro mpeaMera
«buonorusi» Ha yrayOJEHHOM ypOBHE, OmpeaenseT oO0s3aTebHOe (MHBapUaHTHOE) MPEIMETHOE COJCpKaHHE, €ro
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM, paclpeielieHue Mo Kiaccam, peKOMEHYET MOCIeI0BATENbHOCTh U3yUYEeHHS Y4EOHOTO
Marepuaia ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JJOTUKUA Y4eOHOTO TMpoliecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuarornuxcs. B mporpamMe mo OWONOTHMU peanv30BaH MPUHIIMII MPEEMCTBEHHOCTH C H3yYe€HHWEM OHMOJIOTMM Ha YpPOBHE
OCHOBHOTO 00miero oOpa3oBaHus, Onaromaps 4dYeMy NIPOCMATPUBACTCS HAIMpPaBICHHOCTh Ha TIOCIEAYIOIIEe pa3BUTHE
OMOJIOTUYECKUX 3HAHUW, OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, HKOJIOTHYECKOTO
MBIIIUICHUS, TIPEJCTABICHUN O 3J0pOBOM 00pa3e >KU3HU, HAa BOCHHUTAHHWE OEpPEKHOTO OTHOIICHHUS K OKpY)Karolled MpUpOJTHOU
cpene. B mporpamme nmo 6MOJ0OTHM TakKe MOKa3aHbl BOZMOXHOCTH y4eOHOro npenMera «buonorus» B peaiuszaluu TpedoBaHUN
OI'OC COO kx mIaHUpyeMbIM JTMYHOCTHBIM, METANpPEIMETHbIM M MpPEAMETHBIM pe3ysibTaTaM oOydeHHs U B (HOPMHUPOBAHUU
OCHOBHBIX BHUJIOB Y4Y€OHO-TIO3HABATEIBHONW JEATETLHOCTH OOYy4YaIOIMMXCA 10 OCBOCHHIO COJEPXKAHUS OHOJIOTHMYECKOTrO
oOpa3oBaHMs HA YPOBHE CpeHETO 00I1ero 00pa3oBaHUsI.

VYueOuslii npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs 3aBeplIacT OMOJIOrHYecKoe OOpa3oBaHUE B
IIIKOJIE U OPUEHTHUPOBAH HAa PACHIMPEHHE W YTIyOJeHHe 3HAHUW OOYJarOIIMXCS O >KUBOW MPHUPOJE, OCHOBAX MOJCKYJISIPHON H



KJIETOYHOW OMOJOTUH, SMOPHOIOTUNA U OUONOTHH Pa3BUTHS, TEHETUKH, CENIEKIINHA, OMOTEXHOJIOTUH, IBOIIOIIMOHHOTO yUEHUS U
SKOJIOTHUH.

N3yuyenune ydeOHoro mpenmMera «buosiorus» Ha yriayOJI€HHOM ypOBHE OPUEHTHMPOBAHO Ha IOJATOTOBKY OOYYarOIIMXCS K
HOCIEAYIOUIEMY TOJYYEHUI0 OHOJIOTMYECKOTO 00pa3oBaHUsl B BY3aX M OpPraHU3aLUsAX CPEIHEro NpoecCHOHAIBLHOTO
oOpazoBaHust. OCHOBY €ro coAepXaHHs COCTaBIs€T CHUCTEMa OMOJOIMYECKMX 3HAaHUM, MOJYYEHHBIX IpU HU3YYECHUU
00y4aroIMMUCS COOTBETCTBYIOIIUX CHCTEMATHUYECKHUX pa3zesioB OMOJIOTUU HA YPOBHE OCHOBHOTO 0011ero oopazoBanus, B 10—11
KJIacCax 3TU 3HAHUS MOJY4aroT pa3BuUTHE. Tak, pacluMpeHbl U YIIyOJeHbl OMOJOrMYECKHE 3HAHUS O PACTEHUSIX, KUBOTHBIX,
rpubax, OakTepusx, OpPraHM3Me 4YEJIOBEKa, OOMMX 3aKOHOMEPHOCTSX >KU3HHU, JONOJIHUTEIBHO BKJIIOYEHBI OMOJIOTHYECKHE
CBEJICHUS MPUKIIATHOTO U MOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO MCHOJb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIEro BeIOOpa
npodeccun. Bo3moxkHa Takke UHTErpanus OHOJOTMYECKMX 3HAHUM C COOTBETCTBYIOIIMMHU 3HAHUSIMHU, IOJYyYEHHBIMU
00y4arolMMUCs NpU U3y4eHUU PUBUKH, XUMHUH, Teorpaduu U MaTEMAaTUKH.

Crpykrypa nporpamMmsl 1o yueOHoMy npeamery "buosorus” oTpaxaeT cMCTeMHO-YPOBHEBBIN U 3BOJIOLMOHHBIN MOIXOAbI K
u3ydeHuto ouonoruu. CorimacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIsl AKUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3alliy, SBOJIIOLMM OPraHUYECKOTO MUpa Ha 3eMJie, COXpaHEHHs] OMOJIOTHYECKOro pa3HooOpasus mianeTsl. Tak, B 10 kimacce
M3Yy4aloTCd OCHOBBI MOJIEKYJISIPHOW M KIJIETOYHOM OWOJIOTMH, SMOPHOJOTUM M OHOJOTUM Pa3BUTHUS, T€HETUKH U CEJEKIIHH,
OMOTEXHOJIOTMM U CHUHTETUYECKOM OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAaHUA OOyYaroluxcs MO OOTaHHMKE, 300JI0TMH, aHATOMUH,
¢uznonorun yenoseka. B 11 kinacce u3yyaroTcst 3BOJIIOLUOHHOE YYEHHE, OCHOBBI 3KOJIOTUH U yUeHHe o Ouocdepe.

VYyebnsiii npenmet «buonorus» mpu3BaH 00€CTIEUNTh OCBOCHHE 00YJaIONTUMUCA OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJEH,
INPUHLMIIOB W NpaBWi, JIEXKAUIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHHBl MHUpa, 3HAHUW O CTPOCHHH,
MHOTOO0Opa3uM U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IOMyJsluu, OHOILIEHO3a, 3KOCHCTEMBbI, O BBIJAIOIIMXCS HAyYHBIX
JOCTH)KEHUSIX, COBPEMEHHBIX HCCJIEIOBAHMUSIX B OWUOJOTMH, MPUKIAAHBIX ACIEKTaX OMOJIOTMYECKUX 3HaHWUW. s pa3BUTHS U
NoJJIepKaHusl MHTepeca OOydaromMxcss K OHOJIOTMM Hapsay CO 3HAYUTENbHBIM OOBEMOM TEOPETHUUECKOTrO Marepuaia B
coJiepKaHUM MPOrpaMMbl IO OUOJIOTUU PETYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJICHUS U Pa3BUTHSI TOW MJIM MHOW 00J1acTh
OMOJIOTHH, BKJIAJJOM OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX B peLICHHE BAXKHEHIIINX OMOJIOTHUYECKUX U SKOJIOTHYECKUX MpooIieM.

Lenp u3ydenus yuebHoro mpeamera «buonorus» Ha yriayOn€HHOM ypoBHE — OBIaJeHHE OOYYalOIIMMUCS 3HAHUSIMHU O
CTPYKTYpPHO-(DYHKIIMOHAIBHOM OpraHM3alliy KUBBIX CUCTEM PA3HOTO paHra v MPUOOpETEeHHE YMEHUI HCIOIb30BaTh 3TH 3HAHUS B



(dhopMHUPOBaHUHN WHTEpPECA K ONPEAeIEHHON 001acTi TPoPeCCHOHAIBHON eI TEIEHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WIIH K BBIOODY
y4eOHOT0 3aBeACHUS JUISI IPOIOJIKEHHS OMOIOTUYECKOTO 00pa30BaHuUA.

JlocTkeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOin€HHOM ypOBHE OOecrleuuBaeTCsl pelieHUEM
CJIeIYIOLIUX 3a/a4:

OCBOCHHME OOYYalOUUMHUCA CHUCTEMbl OWOJIOTMYECKUX 3HAHW: 00 OCHOBHBIX OHOJOTUYECKHX TEOPHUSAX, KOHIICTIIHSIX,
THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MpaBUiIaX, COCTABISAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHpPaA; O
CTPOCHHH, MHOTO000pa3H W OCOOCHHOCTSIX OMOJOTMYECKUX CHCTEM (KJIeTKa, OpraHu3M, MOMYJISIHs, BHJ, OHOTEOICHO3,
ounocdepa); 0 BBIIAIOMINUXCS OTKPBHITAAX U COBPEMEHHBIX HCCIICIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OOYyYaloUIMXCcs ¢ METOJaMH TO3HAHUsS KUBOW MPHUPOABI: MCCIEAOBATEIHLCKUMU METOJAMH OHMOJIOTUYECKUX
HayK (MOJEKYJISIPHOW M KJIETOYHOW OMOJIOTHU, SMOPHOJOTUN M OMOJIOTUM PA3BUTHSA, TEHETUKU U CEJICKIMU, OMOTEXHOJIOTHU U
CUHTETUYECKON OMOJIOTUM, MaJICOHTOJIOTHH, DKOJIOTHH), METOJIaMH CaMOCTOATEIBHOTO TMPOBEJACHUS  OUOJOTUYECKUX
MCCJIEIOBaHMM B JIabopaTopuu U B pupo/ie (HabtoieHne, n3MepeHne, YKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaJICHHE OOYYarOIIMMHUCS YMEHHSMH: CaMOCTOATEIbHO HAXOAWTh, AHAIM3UPOBATH M HCIOJB30BAaTh OMOJIOTHYECKYIO
WH(POPMAIINIO; MOJIH30BATHCS OMOJIOTUIECKON TEPMHUHOIOTHEN U CHMBOJIMKOM; YCTAHABIIMBAThH CBSA3h MKy Pa3BUTHEM OHOJIOTHH
U COLIMAJIbHO-D)KOHOMUYECKUMHU U SKOJOTHIECKIUMH MPOOIeMaMH YeI0BEYECTBA; OLIEHUBATH TIOCIEACTBHSI CBOCH JAESITETFHOCTH IO
OTHOIIICHUIO K OKpY’Karollel MPUPOAHOHN cpeqie, COOCTBEHHOMY 3J0POBBIO M 37I0POBBIO OKPYKAIOMIMX JIOJei; 00OCHOBBIBAThH H
coOmo1aTh Mepbl TPOQUIAKTHKN WH(EKIIMOHHBIX 3a00J€BaHUM, TpaBuila TMOBEACHHS B MPUPOJIE U OOecTieUeHHs] O€30MacHOCTH
COOCTBEHHOW J>KU3HEACATENHPHOCTH B YPE3BBIUAWHBIX CUTYalMsIX MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYyYaIONIUXCS WHTEJUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE 3HAKOMCTBA C BBIIAIOIIMMHUCS
OTKPBITHSIMA U COBPEMEHHBIMU HCCIIEZIOBAHUSMH B OHMOJIOTHH, PEUIaeMbIMU €0 MpoOiIeMaMH, METOI0JIOTHEH OHOIOrHIeCKOTO
WCCJICIOBAHMsI, TPOBEACHUSA OSKCICPUMEHTAIBHBIX HUCCICJOBAHWMA, pEIICHUs OMOJOTHYECKHX 3aJad, MOACIUPOBaHUS
OMOIOTHYECKUX O0OBEKTOB U MPOIECCOB;

BOCITUTAHWE y OOYYArOMIMXCS IEHHOCTHOTO OTHOIIEHWS K >KMBOM TPUPOJE B IIEJIOM W K OTIACIBHBIM €€ OO0BEKTaM U
SBJICHHUSIM; (DOPMHUPOBAHKE IKOJIOTHUECKOM, TeHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphI MIOBEICHUS B IPUPOE; WHTETPAIlUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;



npuoOpeTeHrne 00y4aroIUMUCI KOMIIETEHTHOCTH B PalliOHAIBHOM IIPUPOI0NOIE30BaHNN (COOTI0OACHIE MPABUI MOBEICHUS
B NPUPOJE, OXpaHbl BUIOB, 3KOCHUCTEM, OHOC(hEpHI), COXPAHEHUH COOCTBEHHOTO 3/I0POBbS M 3J0POBBS OKPYXKAIOMIMX IOJCH
(cobumonieHuss Mep NPOPUIAKTUKY 3a00JIeBaHUM, oOecrieueHue 0E€30MaCHOCTH KU3HEAEATEIBHOCTH B UPE3BbIYAMHBIX CUTYalUsIX
IPUPOTHOTO U TEXHOI€HHOI'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAHMSI OMOJIOTMYECKUX 3HAHUN U YMEHMI B TOBCEAHEBHOM KU3HU;

CO3/IaHHE€ YCIOBUM JJIi OCO3HAHHOTO BbIOOpa O0O0yYaroIMMMCS HHJIMBHUIYaJbHOW 00pa30BaTENbHOM TpPAaEKTOPHH,
CHOCOOCTBYIOIIEH MOCIEAYIOMEMY MPOPEeCCHOHATBHOMY CaMOOIIPEIETICHUIO, B COOTBETCTBUU C WHANBUAYAIbHBIMU UHTEPECAMU
Y IOTPEOHOCTSIMU PETHOHA.

OOmiee yMcaO 4YacoB, OTBEACHHBIX HA M3y4YEHUE OMOJIOTMM HA YIIIyOJIEGHHOM YpPOBHE CpEIHEro oOmero oOpa3oBaHUs,
coctapisieT 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 yaca B HEJIEIiO).

OT00p OpraHu3alMOHHBIX (OPM, METOIOB M CPEJICTB OOyuUeHHUs OUOJIOIMH OCYIIECTBISETCS C YYETOM CHELU(PHUKU €ro
COJIEpKaHuUsl U HAIIPABJIEHHOCTH Ha MPOJOJKEHHE OMOJIOTUYECKOT0 00pa30BaHMs B OpraHU3AIUAX CPEIHEr0 MPOPECCHOHAIBHOTO
U BBICILIEr0 00Opa30BaHMUsL.

OO0s3aTenbHbIM yCIIOBUEM MPU OOy4YeHHH OWOJOTMU Ha YriayOJI€HHOM YPOBHE SIBISIETCA MPOBEACHHUE JIAOOPATOPHBIX M
npakTHdeckux pabot. Taxke yyacTre oOydaromuxcsi B BHIOJIHEHUN MTPOCKTHBIX M yU4€OHO-HUCCIIEIOBATEIbCKUX Pab0T, TeMaTHKa
KOTOPBIX OMpPEACISETCS yYUTEIeM Ha OCHOBE MMEIOIIMXCS MaTepUATbHO-TEXHUYECKUX PECYpCOB M MECTHBIX TMPUPOIHBIX
YCJIOBHIA.



COLEPKXAHUE OBYYEHUA
10 KITACC

ConeprkaHue MporpamMmMbl, BBIJICTICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY TOCYNapCTBEHHOM uTOroBoi arrecrauu (I'1MA).

Tema 1. buosiorusi Kak Hayka

CoBpemenHas OMOJOTHS — KOMIUIEKCHas Hayka. Kpatkas uctopus pa3Butusi Ouosnoruu. buosiiornueckre Hayky U U3ydaemMble
uMHu poosiembl. DyH1aMeHTanbHbIE, MPUKIAAHBIE U TOUCKOBBIC HAYYHBIE UCCIIEAOBAaHUS B OMOJIOTHH.

3HaueHre OMOJIOTMM B (POPMHUPOBAHWMU COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTuHbl mupa. [Ipodeccuu, cBsizaHHbIE C
Oounosnoruel. 3HaueHue OUOJIOTUN B MPAKTHUYECKOU JEATEIHHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO035SHUCTBE, MPOMBIILIEHHOCTH,
OXpaHe IPUPOIBI.

JdemoHcTpanumn

IToptpeTsl: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseii, I'. Menaens, B. 1. Bepnaackuii, H.
I1. [TaBnos, 1. Y. Meunukos, H. 1. Basuios, H. B. Tumodees-Pecosckuit, [[x. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabnuiel u cxembl: «CBs3b OMOJIOTUHU C APYTUMU HayKaMuy, «CrucTemMa OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHus: Ouosoruu. CBOMCTBA KHUBBIX CHCTEM: EIMHCTBO XHMHUYECKOTO COCTaBa,
OUACKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb W YIOPSAJOYEHHOCTb  CTPYKTYPbI, OTKPBITOCTb,  CamMOOpraHu3anusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHUM OpraHu3aliy >KUBBIX CHUCTEM: MOJIEKYJISPHBIA, KJIETOUHbINA, TKAHEBbIMA, OPTraHU3MEHHBIN, ONMYISIHOHHO-BUIOBOM,
PKOCUCTEMHBIN (OuoreorneHoTuyeckuii), ouochepnsiii. [Iporecchl, npoucxoasiiue B XUBbIX cucTeMax. OCHOBHbBIC TMPU3HAKU
xuBoro. JKu3Hs kak ¢opma cyliecTBOBaHus Matepuu. Hayku, nzydaroiiye >KuBbi€ CUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3aIUu.

N3ydenune xuBbIX cucTeM. Meroasl Ouosnornueckoil Hayku. HaGmroneHue, u3MepeHue, SKCIEPUMEHT, CHUCTeMaTu3allus,
MetaaHain3. [loHsATHEe O 3aBUCMMOM M HE3aBUCHMOM IlepeMeHHOW. [lnanupoBanue skcnepumeHTta. IlocTaHoBKka M NpoOBEpKa
runore3. HyneBas rumote3a. [lonsitue BuIOOpKM u €€ 1g0CTOBEpHOCTh. Pa3zdpoc B Ouonormdeckux maHHbIX. OIeHKa
JOCTOBEPHOCTH IMOJYYEHHBIX PE3YJAbTATOB. [[pUUMHBI UCKaKEHUS PE3YIbTATOB IKCIIEpUMEHTA. [[oHATHE CTATUCTUYECKOTO TECTA.

JemoHCcTpanumn



Tabmuubl 1 cxeMbl: «OCHOBHBIE NMPU3HAKU KU3HW», «bronornyeckue cucteMbl», «CBOMCTBA JKUBOW MaTepHU», «YPOBHH
OpraHu3alliyd KUBOW MpUPOIb», «CTpoeHHE >XKMBOTHOM KIETKW», «TKaHHM >KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOIO
opranusmay, «buoreonenosy, «buocdepar, «MeToabl U3ydeHUs KUBOU IPUPOIBD».

ObopynoBanue: 1abopatopHoe 000PYI0BaHUE 1Sl IPOBEACHUS HA0IIOIEHUHN, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «licnosbp30BaHuE PA3IMYHBIX METOJOB IPU U3YUYEHUHN KUBBIX CHCTEM.

Tema 3. buoJsiorust KieTku

Kinerka — cTpyKkTypHO-(DYHKIIMOHAJIbHAA €auHULIA XKUBOro. Mcropust otkpbiTus kietku. Padotsl P. I'yka, A. JleBeHryka.
Kinerounas reopus (T. [lIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJ0KEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToabl MOJIEKYJSIPHOM U KJIIETOUHOM OMOJIOTUU: MUKPOCKOIHUA, XpoMaTorpadus, 31eKTpodope3, METO MEUEHBIX aTOMOB,
auddepeHnraibHoe LUeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxkcuposannvix Kiemox. JIEKTpOHHAs
MUKpockonus. Kongpokanvras mukpockonus. BumanbHoe (npudicusnennoe) uzyueHue Kiemox.

JdemoHcTpanuu

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

Tabnuupl 1 cxeMbl: «CBETOBOM MUKPOCKOI», « DNEKTPOHHBIN MUKPOCKOM», «ICTOpUS pa3BUTHSI METOJOB MUKPOCKOTUI.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OAKTEPHAIIBHBIX KJIETOK.

IIpakTnueckasi padora «M3yueHne MeToJ0B KJIETOUHOM Ouosioruu (Xxpomarorpadus, ssekrpodopes, nuddepeHiuanbHoe
nentpudyruposanue, [1L[P)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKHN COCTaB KIJIETKH. Makpo-, MUKpPO- U YyJIbBTPAMHUKPOIJIEMEHTH. Boma u €€ posib Kak pacTBOPUTENSL, PEarcHTa,
ydacTUe B CTPYKTYPUPOBAaHMM KJIETKH, TEIJIOperyssinuu. MuHepalbHble BEIIecTBa KJIETKH, MX Ouojoruueckas posb. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuueckue BellecTBa KiIEeTKU. buosornueckue mnonumepbl. benku. AMUHOKUCHIOTHBIM cocTaB OenkoB. CTPYKTYpbl
OenkoBoil MousiekyJbl. [lepBuuHasi cTpykTypa Oenka, MenTHIHAs CBS3b. BTopuuHas, TpeTW4yHas, 4E€TBEPTUYHAS CTPYKTYpBIL.
Henatyparnus. CoiictBa 6enkoB. Knaccudukarus 6enxoB. buonorndeckue dhyHkiuu 6eakoB. [Ipuonai.

VYrneBoabl. MoHocaxapuabl, AMCaxapuibl, OJMrocaxapujapl M mojaucaxapuabl. OOmUMN MiaaH CTPOEHUS U  (PU3UKO-
XUMHUYECKHE CBOICTBA yrieBoA0B. bruonornueckue GyHKIUU YTII€BOOB.



Jlumunel. T'wapodunsHO-ruApodoOHbIe cBoiicTBa. Knaccupukanus nunugos. Tpurmunepuns, (pochonumnuasi, BOCKH,
crepounsl. buonormyeckne Qynkmum munuaoB. OOmuye CBONCTBA OMOJOTHYECKMX MEMOpaH — TEKy4ecTh, CHOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJIYIIPOHULIAEMOCTb.

Hyxnennoseie kucnorel. JJHK u PHK. Crpoenue nHyknemHoBbix kucior. Hykneotuasl. IIpuHUINN KOMILUIEMEHTAPHOCTH.
[IpaBuno Yapradda. Crpykrypa JJHK — aBoitnas cnupanb. Mecronaxoxaenue u ouonorunueckue pynkuuu JTHK. Bunst PHK.
Oyukunn PHK B ketke.

Crpoenue mosiekyiibl AT®. Makposprudeckue cBsizu B Mojiekyie AT®. buonoruyeckue ¢pynkiuuun AT®. BoccTtaHOBICHHBIE
MEPEHOCUMKH, UX (YHKUUU B KIeTKe. /[pyeue Hyxkneoszuompugpochamer (HTD). CexennpoBanue JJHK. Memoowr cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHast OMOJOTHs: OMOXUMHYECKHE M OMO(U3MYECKHE HUCCIENOBaHMS COCTaBa M IPOCTPAHCTBEHHOM CTPYKTYpPBI
ouomosnexyn. Modenuposanue cmpykmypol u QYHKYuil 6UOMOAEKYN U ux Komniekcos. Komnviomepusiii Ou3aiin u opeanuyeckull
cuHme3 OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JlemoHCcTpanumn

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

Huarpammel: «PacnpeneneHne XMMUYECKUX DJIIEMEHTOB B HEXKUBOM MpUpone», «PacnpeneneHne XUMUYECKUX AJIEMEHTOB B
KHABOU MIPUPOIE».

Tabmumsr u cxemsl: «llepuoguueckass Tabinna XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHe MOJIEKYJbl BOIbl», «BemecTBa B
cocTtaBe OpraHu3MoB», «CTpoeHHe MOJIEKYJbl Oenkay, «CTpyKTypbl OelaKoBOW MOJIEKYNb», «CTpOEHHUE MOJIEKYJ YIIeBOJOBY,
«CTpoeHne MoeKyJ TUnuA0B», «HykienHoBble KUCIOThD», «CTpoeHne MosieKyibsl ATD».

O6opynoBanne: XUMHAYECKasl TOCY/Ia U 000PYI0BaHHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB ¢ MOMOIILI0 KAY€CTBEHHBIX PEaKITUii».

JlaGopaTopHas padora «VccrnenoBanne HyKIEMHOBBIX KUCIIOT, BBIIEJIICHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumnbl KJI€TOK: sykapuoTHUecKas U pokapuotuyeckas. CTpyKTypHO-(yHKIIMOHATIbHbIE 00pa30BaHUsI KIETKH.

Crtpoenue mpokapuoTHueckoi kinetku. Kierouynas crenka Oakrepuil u apxeil. OCoOOEHHOCTH CTPOEHHUS TeTepoTpodHON U
aBTOTPO(PHON MPOKAPHOTUYECKUX KIIETOK. MeCTO U pojIb MPOKApHUOT B OMOIIEHO3aX.



CrpoeHue u (YHKIIMOHUpPOBaHHE SyKapuoThyeckoil kierku. [lmazmatmueckass memOpana (mnazmaiemma). CTpykrypa
1a3MaTHUecKod MeMOpaHbl. TpaHCIOPT BEHIECTB Yepe3 IUIa3MaTHUecKylo MeMmOpaHy: maccuBHBIN (muddys3us, obnerdéHHas
muddy3us), akTUBHBIN (IEPBUYHBIA M BTOPUYHBINM akTUBHBIA TpaHcrnopt). [lomynponumaeMocts MeMOpaHbl. PabGota HaTpuii-
KaJIMeBOr0 Hacoca. DHJOIMTO3: MUHOLKUTO3, (garonurto3. Dk3ouuTo3. Kierounas crenka. CTpykTypa M (QYHKIIMU KJIETOYHOMU
CTEHKU pacTeHUM, rpudoB.

[Muroruma3zma. [{uto3omb. [{utockenet. J{Bmwkenne nuroriazMel. Opranonap! kieTku. OTHOMEMOPaHHBIC OPTaHOU I KIICTKH:
supomnazmarudeckas cetb (JIIC), anmapar ['onbaxku, AU30COMBI, UX CTpO€HHE U (PYHKIMU. B3auMOCBS3b OJTHOMEMOpPaHHBIX
OpraHouJioB KieTku. CTpoeHue rpaHyJISIpHOTO peTuKyinyMma. Mexauwusm uanpasnenus oenxos ¢ IIIC. CUHTE3 pacTBOPUMBIX
O0enkoB. CuHTE3 KJIETOYHBIX MeMOpaH. [nmankuil (arpaHyJisipHBIN) SHIOMIIa3MaTUUYECKUN peTUKyiIyM. CekpeTopHas (DyHKIHS
anmapata [onpmxu. Moougukayua benxoe 6 annapame Ionvosxcu. Copmuposka benxoe 6 annapame Ionvoocu. TpaHcnopT
BEILIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHIPHH, ITACTUBL. [Ipoucxodrcoenue mumoxonopuil u niacmuo. Cumobuozenes
(K.C. Mepeockosckuu, JI. Mapeynuc). CtpoeHue u QPyHKIUM MUTOXOHJpUN U miactui. [lepBudyHbIe, BTOPUYHBIC U CIIOYKHBIC
1acTUAbl (POTOCUHTE3UPYIOIINUX FYKApHOT. XJIOPOIUIACThI, XPOMOILIACTHI, JEHKOIIACTHI BHICIINX PACTECHUH.

HememOpanubsie opranougpl kjneTtkn CTpoeHne #  (YHKUMM HEMEMOpPAaHHBIX OPraHOMJOB KIETKH. PuOOCOMBI.
IIpomesxcymounvie uramenmoi. Muxpo@uiaMeHTbl. Axmunogvle Muxkpoguiamenmsi. MplllIeUHblEe KIETKH. AKmMuHosbie
KOMHOHEeHmMbl HeMblueunblx Kiemok. Mukporpy6ouku. Kierounsnii nentrp. CtpoeHue U ABUKEHHME KTYTUKOB U PECHHUYEK.
Muxkpotpy6ouku nuroruiasmsel. Llentpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u Mukpompyooukamu. Momopnoie
oenxu.

SAnpo. ObGomnouka snupa, XpOMaTHH, KapuoIIa3Ma, SAPBIIIKA, WX CTpoeHue W (yHKIuH. SaepHbIil OETKOBBIA MaTPHKC.
[IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(PazHOM snpe. Jdyxpomamuu u 2emepoxpomamut. benku xpoMaTuHa —
TUCTOHBL. /[unamuxa s0epHoti 060104KU 8 Mumo3se. HoepHulii mpancnopm.

Kinerounsle BkimoueHus. CpaBHUTENbHAS XapAKTEPUCTUKA KIIETOK 3YKAPUOT (PACTUTENBHOM, d)KUBOTHOM, TpUOHOM).

JdeMoHcTpanuu

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

Tabmumpr u cxembl: «CTpoeHHE IYKAPUOTHUYECKON KIeTKn», «CTpoeHHe >KUBOTHOW KiIeTKH», «CTpoeHue pacTUTEIbHOU
KJIETKN», «CTpOCHHE MUTOXOHIPUNY, «SAapo», «CTpoeHrne NpoKapHOTUYECKON KIETKI.



ObopynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOMpENnapaTsl pacTUTENbHBIX, JKHUBOTHBIX KIJIETOK, MHUKpOMpEenapaTsl
OaKTepHaTbHBIX KIETOK.

JlabopaTtopHasi pabora «/3ydeHue CTpoeHus KJIETOK Pa3IM4HbIX OPTaHU3MOBY.

IIpakTnueckasi padora «/3yueHue CBONCTB KICTOUHOU MEMOpPaHbBD».

JlabopatopHnasi pabora «/cciaenoBanue mia3Moau3a U Jemia3Moin3a B paCTUTENbHBIX KIETKaxX).

IpakTnueckas padora «/3yueHue NBM>KEHUS LIUTOILIA3MbI B PACTUTEIBHBIX KIETKAX.

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccUMWIALMS U JUCCUMUIISIIUSA — JIBE CTOPOHBI MeTaboau3Ma. Tumbl oOMeHa BELECTB: aBTOTPO(PHBIN U TeTepOoTpOHBII.
VYyactue kwuciopoiaa B OOMEHHBIX Mpolieccax. DHEpreTuueckoe obOecreueHue KieTku: mpeBpaiieHue AT® B 0OMEHHBIX
npoiieccax. depMeHTATUBHBIA XapaKTep peakiuil KIeToYyHoro Meradonu3ma. MepMEeHThI, UX CTPOCHHUE, CBOMCTBA U MEXAaHU3M
neictBua. Kobepmentsl. OTianunsi pepMEHTOB OT HEOPTaHWYECKUX KaTadN3aTOpOB. beaKu-akTUBATOPHI M OEIKU-UHTHOUTOPHI.
3aBUCUMOCTH CKOPOCTH (hePMEHTATUBHBIX PEAKIINI OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BEIIECTB B KieTKe. DOTOCHUHTE3. AHOKCUSEHMBIU U OKCU2EHHBIU (omocunmes y
oaxmepuu. Ceemocobuparouwjue nuZMeHmyvl U NUSMeHmsl peaKyuoHHo20 yeumpa. Poib XJIOpOIIacToB B mpouecce (OTOCHHTE3A.
CgeroBast u TeMHoBasi ¢azpl. Pomoovixanue, Ci., Cy. u CAM-munvr hpomocunmesa. IlpoayktuBHocTh (hoTOCHMHTE3a. BrusiHue
pa3InuHbIX (PaKTOPOB HA CKOPOCTh POTOCUHTE3A. 3HAUEHHE (DOTOCHUHTE3A.

XemocuHTe3.  PazHooOpaswe  OpraHM3MOB-XEMOCHUHTETHKOB:  HUTpUudUIMpyromme  OakTepuu, >KeIe300aKTepuH,
cepobaKTepuu, BOJOPOIHBIC OaKTeprn. 3HAUCHUE XEMOCHHTE3a.

AHnaspoOHbie opraHu3mbl. Bumsl Oposkenus. [IpomykTel OpoKeHHS W WX HCIOIB30BaHHWE YEIOBEKOM. AHa’pOOHbBIE
MUKPOOPTAaHU3MBI KaK 00BEKTHl OMOTEXHOJIOTHH U BO30OYIUTEN OOJIC3HEN.

AspoOHbIE oOpraHu3Mbl. JTanbl 3HepreTudyeckoro obmena. IlloaroroBurenbHbi sTan. [nHkonU3 — OECKUCIOPOAHOE
pacuIeTJIEHUE TITFOKO3bI.

buonornyeckoe oxkucieHUE, WM KIETOYHOE AbIXxaHue. Ponb MUTOXOHApPUN B mpoleccax OMOJOTHMYECKOrO0 OKHUCIICHHS.
Huknuueckue peakuuu. OkucinutenbHoe (ochopunupoBanue. Iuepeus membpannozo epaouenma npomonos. Cunmez ATD:
paboma npomonnot AT®-cunmaszwvl. [IpeumyiecTBa a3poOHOTO MyTH OOMEHA BEMIECTB Mepel aHadpoOHBIM. I(HPEKTUBHOCTH
HHEPreTUUECKOro oOMeHa.

JemoHCcTpanumn



[Toprpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumsr u  cxembl: «®DoTocuHTE3», «DHEepreTuueckud obmen», «buocuntes Oenka», «CtpoeHue ¢depMeHTay,
«XEeMOCHHTE3.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000PYI0OBaHUE JJI IPUTOTOBJICHUS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTropHasi pab6ora «/3yyeHue KaTaauTHYeCKON aKkTUBHOCTH (hepMEHTOB (Ha MpUMEpEe aMuiia3bl WM KaTaasbl).

JlabopaTopnas padora «3ydyeHue (pepMEHTATUBHOTO paCIICIICHHs MEPOKCUAA BOJAOPOJA B PACTUTEIBHBIX U KUBOTHBIX
KJIETKax».

JlaGopaTopHas padora «CpaBHeHUE MPOIECCOB POTOCUHTE3A U XEMOCUHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB OPOKEHUS U JIBIXAHUS».

Tema 7. HacaeacrBenHass uHGopManus U peajiu3anus eé B KieTKe

Peaknuum MarpuuyHoro cuHte3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B pEAaKIUAX MATPUYHOIO CHHTe3a. Peanuzanus
HacJeACTBeHHOW uHpopManuu. ['eHeTnyeckuii Koja, ero cBoicTBa. TpaHckpumius — maTpuunblii cunHTe3 PHK. Ilpunimmns
TPAHCKPUINILMU:  KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIBbHOCTh, AaCUMMETpU4YHOCTh. Cospesanue mampuunvlx PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue TpaHcnoptHbeix PHK B Omocunrtese Oenka. YcnoBusi OuocunTesza Oenka. KonupoBanue
aMUHOKHUCTOT. Poibs pubocoM B OMocuHTE3€ OenKa.

Coepemennvie npeocmasnenuss 0 cmpoenuu cenog. Opranuzaliys TeHoMa y MPOKapuoT U 3yKapHoT. Perynsius akTHUBHOCTU
IeHOB y MpokapuoT. I'unoresa onepona (®. XKakoo, XK. Mano). Monexynapnvie mexanuzmuvl IKcnpeccuu 2eHo8 y sykapuom. Ponw
XpomamuHa 8 pe2ynayuu pabomsi 2eHos. Perymsius oOMeHHBIX MpolieccoB B kKieTke. Kietounblit romeocTas.

Bupycsl — HeknieTouHble OPMBI JKU3HHU U O0JIUraTHbie mapa3utbl. CTpOEHUE MPOCTHIX U CI0KHBIX BUPYCOB, PETPOBUPYCOB,
o6akrepuodaroB. Kusuennwviti yuxn J{HK-cooepocawux eupycos, PHK-cooepacawux eupycos, obaxmepuoghacos. Obpamuas
MPAHCKpUnyus, pegepmasd, unmezpasd.

BupycHbie 3a001eBanus yenoBeka, >kMBOTHbIX, pacTeHuid. CITMJl, COVID-19, counanbHble 1 MEAULIMHCKUE TPOOIEMBI.

Buoungopmamuxa: ummeepayus u aumanuz 6orvwux maccueos («bigdata») cmpykmypHvix OUONOLUYECKUX OAHHBIX.
Hanomexnonoeuu 6 6uonoeuu u meouyune. Ilpoepammupyemvie gpynxkyuu 6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JemoHCcTpanun

[Toptpersr: H. K. Konsuos, /. . IBanOBCKUI.



Tabmuis! u cxemsl: «buocunTes 6enkay, «I'enetTnueckuii kony», «Bupyce», «bakteprodarny.

IIpakTnyeckas padora «Co3nanue MO BUPYCay.

Tema 8. ’Ku3zHeHHBIA HUKJ KJIETKH

Krnerounslit ks, ero nepuoasl u peryisius. Marepdasza u muto3. OcoO€HHOCTH POLIECCOB, MPOTEKAIONIUX B UHTEpdase.
[logroTtoBka kjeTku K JAeneHuto. llpecuHrernyeckuit (MOCTMUTOTUYECKHMM), CHUHTETUYECKUH M  MOCTCUHTETHYECKUI
(IPEeMUTOTUYECKHIT) IEpHO]IbI UHTEP(A3BI.

Marpuunbii cunre3 JJHK — perumkanms. [lpuanmner perumkannu JIHK: KoMmruieMeHTapHOCTB, MOJYKOHCEPBATHUBHBIN
CHUHTE3, aHTUNapamieabHOCTh. Mexanusm perukanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Ternmomepsl u Tenomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapHOTHUI. JIMIUIOMIHBIA M TaljIOMJHBIA HAO0OpBI XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBBIE XPOMOCOMBI.

Henenne knetkn — Muto3. CTaguum MATO3a M IPOUCXOAAIIME B HUX Ipouecchl. Tunsl Muto3a. KaproknHes n IUTOKUHES.
buoniornyeckoe 3HaueHUE MUTO3A.

Perynsauus MUTOTUYECKOTO LKA KJIEeTKHU. [[porpamMmMmupyemast KjieTouHasi TuOennb — aronTo3.

Kinerounoe a1po, XxpoMOCOMBI, PyHKIIMOHAJIbHASI TEHOMUKA. Mexanuzmol nponugepayuu, ouggepenyuposku, cmaperus u
eubenu kniemox. «L{ugpposas knemrxa» — buoungopmamuyeckue mooenu QYHKYUOHUPOBAHUSL KILEMKU.

JlemoHCcTpanumn

Tabmuiel 1 cxembl: « KU3HEHHBIN UK KIETKNY, «MuT0o3», «CtpoeHue xpomocomy, «Permukarus JJTHK».

ObopynoBaHHe: CBETOBOM MUKPOCKOII, MUKpoTpenapathbl: « MUTO3 B KJIETKaX KOPELIKa JIyKay.

JlaboparopHasi pabora «/3ydeHue XpoMocoM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTropHasi pab6ora «HabnroneHne MuTo3a B KJI€TKaX KOHYMKA KOPEIKa Jiyka (Ha TOTOBBIX MUKPOIpEnapaTax ).

Tema 9. CTpoenue u GpyHKUMHM OPraHM3MOB

buonornyeckoe paznoodpazue opranu3mMoB. OTHOKIETOUYHbIE, KOJIOHUAJbHBIE, MHOIOKJIETOYHBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KUZHENEATEIbHOCTH OJIHOKJIETOUHBIX OpPraHu3MoB. bakrepuu, apxeu, OJHOKJIETOYHbIE TPUOBI,
OJIHOKJIETOYHBIE BOJOPOCIIH, APYyTHE NMPOTUCTHI. KONOHNaIbHbIE OPraHU3MBI.

B3auMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMbI OpraHoB. OpraHus3M Kak €IMHOE IIEJIOE.
I'omeocras.



Txanu pactenmif. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOASIIAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTu cTpoeHus, GYHKIUMNA U PACIIONOKEHUS TKAaHEH B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX M 4YEJOBEKA. TUNBI XUBOTHBIX TKAHEH: JMNUTEIIMAIBHAS, COCAWHUTENIbHAs, MBILICYHAsS,, HEPBHASL.
OcoOenHocTu CTpoeHUsl, PyHKLINN U pacloNIOKEHUsI TKAaHEH B OpraHax )KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHUH. Opranbl U CHCTEMBI OPTaHOB JKUBOTHBIX U 4esioBeKka. DyHKIuu
OpPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranm3moB. Kapkac pacrenuit. CkeneTbl OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX KMBOTHBIX. HapyxHbId H
BHYTpPEHHHU cKeneT. CTpOCHHE U TUIIBI COCINHEHUS KOCTEM.

JIBueHue OpraHu3MoB. JIBM)KEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: amMEOOUJHOE, >KTYTHKOBOE, pECHHYHOE. JIBUMKeHue
MHOT'OKJIETOYHBIX PACTEHUW: TPOIM3MbI U HACTUU. JIBH)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIIEYHAS CUCTEMA.
Pednexc. CkeneTHble MBILIIBI U UX PadOTA.

IIntanue opranusmos. llormonieHue BOAbI, YIIIEKUCIOTO ra3a U MUHEPAIBHBIX BELIECTB pacTeHUsAMU. 1IuTanne >KMBOTHBIX.
BHYTpHUNOIIOCTHOE ¥ BHYTPUKIIETOUHOE NMHUIEBapeHue. 1luTanne mo3BOHOUHBIX KUBOTHBIX. OTIEIbI MUIIEBAPUTEIBHOIO TPAKTA.
[TumeBaputenbHbIe Kelne3bl. [luieBaputenbHas cucTeMa 4eJaoBeKa.

Jpixanue opranu3mMoB. Jlpixanue pacrenuid. Jprxanue xuBoTHBIX. uddy3us razos depe3 moBepXHOCTh kieTku. KoxkHoe
npixaHue. JlprxarenbHas MmoBepXHOCTh. JKabepHoe W JE€royHoe apixaHue. JlpIxaHWE MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIOKHEHUE CTPOEHUs JIETKUX IM03BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas cuUCTEMa 4YesloBeKa. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUL U MIIEKONUTAIOIUX. Perynsauus apixanus. [[pixaTenbHbie 00bEMBI.

TpaHCcHoOpT BEWIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHUN. TpaHCHOPT BEWIECTB y XKUBOTHBIX. KpoBeHOCHas
cucteMa U €€ opranbl. KpoBeHOCHas cucTema IO3BOHOYHBIX KMBOTHBIX M 4enoBeka. Cepule, KpOBEHOCHBIE COCYAbl U KPOBb.
Kpyru kpoBooOpanieHusi. DBOIIOUMOHHBIE YCIOXHEHUS CTPOCHHSI KPOBEHOCHOH CHCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepia v €€ peryssuus.

Breinenenne y opranu3MoB. Breinenenuwe y pacteHuil. Beiaenenue y kuBOTHBIX. CoOKpaTuTelbHblE Bakyosnd. Oprassl
BblIeNieHUs. OUIbTpanus, CeKpenurs 1 0OpaTHOE BCachlBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiaeneHus. CBs3b MOJIOCTH TeNa
C KPOBEHOCHOW M BBIIEIMTEIILHOM cHCTeMaMH. BblielieHne y MO3BOHOYHBIX JKUBOTHBIX M 4yenoBeka. [louku. Crtpoenue u
¢bynkmonupoBanue Heppona. ObpazoBaHuE MOYH Y YETIOBEKA.



3ammTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpbl OakTepuil M IUCTHI MPOCTEHIIUX. 3almTa y
MHOTOKJIETOYHBIX pacTeHuid. Kytukyna. CpeacTBa macCUBHOM M XUMUUYECKOU 3a1uThl. DUTOHITUIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HX MpOM3BOAHBIC. 3allUTa opraHu3Ma or OosiesHed. MMMyHHas
cucrteMma desnoBeka. KieTOUHBINM M T'yMOpaidbHbIE UMMYHUTET. BpOXIEHHBIM M MPUOOPETEHHBIN crenupUUecKuii UMMYHUTET.
Teopus kinonanbHO-cenekTuBHOr0 uMmynurerta (I1. Ipmux, @. M. bepnet, C. Tonerasa). BocnanuTenbHble OTBEThl OPTaHU3MOB.
Ponb BpOXXAEHHOTO IMMYHHTETA B PA3BUTHU CUCTEMHBIX 3a00JICBaHUH.

PaznipaxxumMoCTh 1 perynsanus y Opranu3MoB. Pa3apakuMoCTh y OJTHOKJIETOYHBIX OpraHu3MOB. TakcucChl. Pa3znpaxxumocts u
peryysuus y pacTeHuil. POCTOBbIE BElIeCTBA U UX 3HAYCHHUE.

HepBnas cucrtema u pediiekTopHasi peryJisiius y >KUBOTHbIX. HepBHas cucteMa u €€ OTJebl. DBOIIOIMOHHOE YCIOKHEHUE
CTPOEHHUS HEPBHOUM CHUCTEMBI Y KUBOTHBIX. OT/IENbI TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrekc u pedrekropHas myra.
besycnoBHbIE U yCI0BHBIE pE(hIEKCHI.

['ymopanbHas perysanust 1 SHIOKPUHHAS CUCTEMA )KMBOTHBIX U 4esloBeKa. JKene3bl SHIOKPUHHOW CUCTEMBI U UX TOPMOHBI.
JleiicTBue TOpMOHOB. B3auMOCBSI3b HEPBHOU U 3HIOKPUHHON cucTteM. ['unoranamo-runodusapHasi CuCTeMa.

JlemoHCcTpanumn

[Toptpert: U. I1. I1aBnoB.

Tabmuipl 1 cxembl: «OTHOKIETOYHBIE BOAOpPOCIN», «MHOTrOKIEeTOUHbIe Bogopocin», «bakrepun», «lIpocreiimmue,
«Oprasbl IBETKOBBIX pacTeHUi», «CHCTEMbI OPraHOB MO3BOHOYHBIX KUBOTHBIX», « BHYTpEHHEE CTPOEHUE HACEKOMBIX», « TKaHu
pactenui», «KopueBbie cuctembny, «Ctpoenue crebmns», «CTpoeHHe JIHUCTOBOW IIACTUHKW», «TKaHU >KUBOTHBIX», «Ckener
yenoBeka», «lIumeBapurenbHas cucremay», «KpoBeHocHas cucremay, «/lpixarenbHas cucrema», «HepBHas cucremay, «Koxay,
«MpliieuHnast cucteMa», «BpimenutenbHas cucrtemay, «IJHIOKpUHHasi cucteMa», «CrpoeHue MbIIe», «MMyHHATETY,
«KumeynononoctHeie», «CxeMa NUTaHusl pacTeHUI», « KpOBEHOCHBIE CUCTEMBI TO3BOHOUHBIX KUBOTHBIX», «CTpOCHUE TUAPHDY,
«CTtpoeHue 1uiaHapumny», «BHyTpeHHee cTpoeHue N0kAeBOro yepss», «HepBHas cucrema poioy», «HepBHas cucreMa JSITYIIKAY,
«HepBHas cucrema npecmbikaronmxcs», «HepBHas cucrema ntuny, «HepBHas cucrema miekonuraromuxy, « HepBHas cucrema
yenoBekay, «Peduexcy.

OO6opynoBaHne: CBETOBOM MHKPOCKON, MHUKPOIPENapaThl OJHOKICTOYHBIX OPTaHU3MOB, MHUKPOMpENapaThl TKAHEH,
PAKOBHHBI MOJUTIOCKOB, KOJUICKITUM HACEKOMBIX, WUTJIOKOXKUX, JKUBBIC SK3EMIUISIPhI KOMHATHBIX PACTEHUH, TrepOapuu pacTeHUU
Pa3HBIX OTNEJIOB, BIAXKHBIC MPEMApaThl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMH OECIO3BOHOYHBIX >KHMBOTHBIX, CKEJIET



YyenoBeKa, 000pyI0BaHUe JJIs IEMOHCTPALMU MOYBEHHOTO M BO3YLIHOTO MUTAHUS PACTCHUM, pacIIeIJICHUs Kpaxmaia u O0eIKoB
noJ1 aeiicTBueM GepMEHTOB, 000pYIOBaHUE JJI IEMOHCTPAIMH OIBITOB [0 U3MEPEHHIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
IbIXaTEJIbHBIX JBUKEHHI, MOJIEJIA TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHrue TKaHEl pacCTCHUI».

JlabopaTopHas padora «/3ydeHrne TKaHEH KUBOTHBIX).

JlabopaTopHas padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTEHUS».

Tema 10. PazMHOkeHHe U pa3BUTHE OPraHM3MOB

@opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrojoe (BKJOYas BEreTaTUBHOE) W MOJIOBOE. Buabsl 0ecnojoro pa3MHOXKEHUS:
MMOYKOBAaHUE, CIOPYIIALHUS, PparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasMHoxkeHue. [lonoBblie kneTkuw, win ramersl. Meio3. Cragum wmeioza. [loBenenue XpoMocoM B MeWO3e€.
Kpoccunrosep. bruonorndecknii CMbICI MEHO03a U MOJIOBOTO Iporecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapospiieBoe pa3Butue. ['amerorenes y >KUBOTHbBIX. [lonoBbie xkene3bl. OOpa3zoBaHue W Pa3BUTHE TOJIOBBIX KJIETOK.
Cnepmarorenes u oorene3. CTpoeHUE MOJOBBIX KIETOK.

OnnonoTBOpeHHE MW 3MOpPUOHANBHOE pa3BUTUE KUBOTHBIX. (CHOCOOBI OIJIOJOTBOPEHMS: HAPYKHOE, BHYTPEHHEE.
[TapTenorenes.

NHnuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPUOJIOTHS — HayKa O Pa3BUTUU OpraHu3MOB. Mopgocenes — oOHa
u3 2naemvix npobrem amopuonocuu. Konyenyus mopghozenos u modenu mopghozenesa. Ctaauu 3MOpHUOTEHE3a JKUBOTHBIX (Ha
npumepe Jarymku). Ipobnenue. Tunsl apoOnenus. Jemepmunuposannoe u HedepMuHuposanroe opoonenue. bracmyna, munoi
onacmyn. OCOOEHHOCTH JPOOJICHHST MIICKOTIMTAIONINX. 3apOBIIIEBhIE JIUCTKU (TacTpyJisius). 3aKjaJKka OpraHOB M TKaHEH W3
3apOABIIIEBHIX JTUCTKOB. B3anMHOE BIMSHUE YacTe pa3BUBAOIIETOCS 3apojbliia (SMOpHOHANIbHAS UHIYKIINA). 3aKIaaKa IiaHa
CTPOCHMS )KUBOTHOTO KaK pe3yJIbTaT UepapXUUECKUX B3aUMOJICHCTBUI reHoB. BiusiHue Ha SMOpHOHATBHOE Pa3BUTHE PA3IMUHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct u pa3Butue *kuBOoTHBIX. [TocTaMOproHansHBIN niepuo. [Ipsmoe u Henpsimoe pa3sutue. PasButue ¢ Metamopdo3om y
0€CT03BOHOYHBIX U TTO3BOHOYHBIX JKMBOTHBIX. bromornueckoe 3Ha4eHUE MPSIMOTO U HEMPSIMOTO Pa3BUTHS, UX PACIIPOCTPAHEHUE B
npupoje. Tumnsl pocta )KUBOTHBIX. DAKTOPHI PETYIISIIIUN POCTA KUBOTHBIX U yenoBeka. CTaauu MOCTAIMOPUOHAIBHOTO PAa3BUTHUS Y
’KUBOTHBIX U 4enoBeka. [lepuonpl onToreHe3a yenoneka. CTapeHue U CMEPTh Kak OMOJIOTHYECKHUE MPOLIECCHI.



Pasmuoxenue u pa3Butue pacrenuit. ['ameroput u cnopodut. Meiio3 B )KU3HEHHOM IHKJIe pacTeHuil. OOpazoBaHue crop B
nporiecce Meinosza. [amerorenes y pacteHuid. OIIOJAOTBOPEHHE U Pa3BUTUE PACTUTEIBHBIX OpraHu3MoB. JIBoliHOe
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISLUUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabnuiet U cxembl: «BeretatuBHOe pa3zMHOkeHUEY, « TUTIBI 0ECMONIOT0 pa3MHOKEHUN», «Pa3MHOXKEHNE XIaMUOMOHAbD,
«Pa3MHOXEeHUE 3BIIIEHB», «Pa3MHOXKEHUE TuapbD», «Meio3», «XpoMmocombl», «l'amerorenes», «CTpoeHHE SNUEKIETKH U
criepMaro3onsia», «OCHOBHBIE CTaMM OHTOTeHe3ay, «lIpsimoe m Henmpsamoe pasButue», «PazButue Maiickoro xyka», «PazButue
capaHum», «Pa3Burue mArymkun», «/{BoilHOE OIJIOZOTBOPEHUE Y IBETKOBBIX pacTeHuil», «CTpoeHue ceMsH OJHOIOJIbHBIX U
IBYIOJIBHBIX paCTECHUN», «KW3HEHHBIN ITUKII MOPCKOM KamycThb», « KU3HEHHBIN LUK MXa», «  KU3HEHHBIN LUK MalOPOTHUKAY,
«KM3HEHHBIN UK COCHBD».

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpenaparbl SIMIIEKICTOK M CHepMaTo30M]I0B, Moaeib «Lluki pa3Butus
JATYIIKI.

JlaGopaTopHas padora «/3ydeHne CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPONpenaparTax».

IIpakTnuyeckas padora «BbIsABICHUE TPU3HAKOB CXOACTBA 3apOBIIIEN TO3BOHOYHBIX JKUBOTHBIX Y.

JlaGopaTopHnasi padora «CTpoeHrEe OPraHOB pa3MHOKEHHUSI BBICIIINX PACTCHUIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M H3MEHYHMBOCTH OPTaHM3MOB

Ucropusi cTaHOBNEHHMS W pa3BUTHS TEHETHKM Kak Hayku. PaGoter I'. Menpmens, I. me ®dpuza, T. Moprana. Poiub
OTEUECTBEHHBIX Y4EHBIX B pa3Butuu reHetuku. Padorst H. K. Komemosa, H. U. BaBumoBa, A. H. benoszepckoro, I'. JI.
Kapnieuenko, 1O. A. ®ununuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MMOHATHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEIBHBIE TE€HBI, AIbTEPHATUBHBIE NMPU3HAKH,
JOMUHAHTHBIA W PELIECCUBHBIN NMPU3HAK, TOMO3UI0Ta, T€TEPO3UTr0Ta, YUCTAsl JIMHMS, TUOPUJIbI, TeHOTHUM, (PpeHoTur. OCHOBHBIE
METO/Ibl TEHETUKH: THOPUTOIOTUYECKUH, IUTOIOTUYECKUI, MOJEKYIISIPHO-T€HETUYECKU .

JemoHCcTpanumn

IToptpetsi: I'. Menaens, I'. ne ®pusz, T. Mopran, H. K. Konbsios, H. 1. Basunos, A. H. beno3epckuii, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodees-PecoBckuii.



Tabmuupl 1 cxembl: «MeToibl TeHETHKNY, «CXEeMBbI CKPELIUBAHUS.

JlabopaTropHnasi padora «JIpo3oduia kak 00BEKT TCHETHICCKUX UCCICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

MounoruOpunnoe ckpenuBanue. [lepBbiii 3akoH MeHens — 3aK0H eIuHO00pa3us ruOpuI0B NepBoro nokojeHus. IIpasuiio
JOMUHUpPOBaHUA. BTopoil 3akoH MeHnenst — 3aKOH paclleIUIeHHsT Npu3HakoB. LluTosmormyeckue OCHOBBI MOHOTMOPUIHOTO
CKpemunBaHus. [ unoresa 4ncToThl ramer.

Ananusupyromiee ckpemyBanue. [IpoMeKyTOUHBIM XapakTep HaciaeqoBaHWs. PaciieruieHue NpU3HAKOB INPHU HEMOJIHOM
JOMUHHPOBAaHHH.

JHurunOpuaHoe ckpemuBanue. TpeTtuil 3akoH MeHnzens — 3aKOH He3aBUCUMOI'0 HacleA0BaHUs NMpU3HAKoB. [{uTonornueckue
OCHOBBI TUTHOPHUIHOTO CKPEIIMBaHUS.

CuemnienHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuemyieHHOE HaclleZJOBaHUE T'€HOB, HapyUICHHE CLEIUICHUS
MEXKy TeHaMU. XpOMOCOMHAasl TEOPUs HACIEACTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHH3M ONPEAEIECHUS Iona. AyTOCOMBI M ITOJOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U
reTEPOraMeTHBIN MOoJI. I 'eHeTHYeCKast CTpyKTypa MOJOBBIX XpoMocoM. HacenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

I'enoTun kak wnenoctHas cucrema. [lnedoTponuss — MHOXKECTBEHHOE JEWCTBUE TIeHAa. MHOXKECTBEHHBIM aJUICIIU3M.
B3aumopeiictBue HeamienbHbIX TeHOB. KoMIuiemenTapHOCTh. Dniuctas. [lonmumepus.

['eHeTnyeckuil KOHTPOJIb PA3BUTHUS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a Takke (PU3MOJOIMUECKUX MPOLIECCOB, IOBEIECHUS U
KOTHUTUBHBIX (pyHKUUH. ['eHeTHUecKkre MexaHN3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO3IUH — Aapa3UuT» U «XO35IUH
— MHUKpoOHOM». ['eHeTHdyeckue acmeKTbl KOHTPOJIS W M3MEHEHHUS HACJeJCTBEHHOM HH(OpMalud B TOKOJCHUAX KIETOK H
OpPraHHU3MOB.

JdemMoHcTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabnuiel 1 cxembl: «IlepBoiif 1 BTOpoit 3akoHbI Menaens», « Tpetuil 3akoH MeHenss», « AHAUTM3UPYIOIee CKPEIIUBaHUE,
«Hemnonnoe pomunupoBanue», «CIEMIEHHOE HacleAOBaHUWE MPHU3HAKOB y apo3oduisl», «['enernka mona», «Kapuorun
yenoBeka», «Kapuotun npozoduisny, «Kapuorun ntutisi», « MHOKECTBEHHBIN amenu3my, «B3anMoaelicTBrue TeHOBY.



ObopynoBanue: MOAENb IS JEMOHCTPAllMM 3aKOHOB €IMHO00pa3us TUOPHUIOB MEPBOTO MOKOJCHHUS U PacUICTUICHUS
IIPU3HAKOB, MOJENb JUIA JEMOHCTPAllMM 3aKOHA HE3aBHUCHMMOIO HACJIEAOBaHUsA IIPU3HAKOB, MOJEIb U1 JEMOHCTPALHH
CLIETVIEHHOT'O HACJEeI0BaHUs PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIpenapar: «/lpo3odumnay.

IIpakTnyeckas padora «3ydyeHne pe3yapbTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUA Y IPO30(DUIIBD».

IIpakTnyeckas padora «3yueHue pe3yabTaToB JUTHOPUIHOTO CKPELUIMBAHUS Y APO30(PHUIIBDY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeAsl npu QopmupoBaHuM (peHotuna. M3mMeHYMBOCTH mNpu3HaKoB. KauecTBeHHBbIE U
KOJINYECTBEHHBIE IPU3HAKU. BUIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukannonHas U3MeH4YMBOCTh. Poib cpeasl B (opMuUpoBaHUM MOAM(PUKALMOHHON M3MeHunBocTH. Hopma peakuuu
npusHaka. BapuannonHsiii psi u BapuannonHas kpusast (B. Moranncen). CBoiicTBa MOAU(PUKAITMIOHHON U3MEHUNBOCTH.

['eHoTHIIMUECKass W3MEHYUMBOCTb. (CBOMCTBA TEHOTUIIMYECKOM HW3MEHUMBOCTU. BHIBl I€HOTHMIHMYECKOW W3MEHYMBOCTH:
KOMOMHATHUBHAsL, MyTallUOHHAs!.

KomOuHaTtuBHAasT W3MEHUMBOCTh. Melo3 M TMOJOBOW MPOIECC — OCHOBA KOMOMHATUBHOM W3MEHUYMBOCTU. Poib
KOMOMHATUBHOW M3MEHUYMBOCTHU B CO3/IaHUN T€HETUYECKOTO pa3HOOOpa3us B Mpeesiax OJHOTO BUA.

MyTanroHHasT U3MEHYMBOCTh. BUIbBl MyTaluii: T€HHBIE, XPOMOCOMHBIE, reHOMHbIE. CIIOHTaHHbIE W HWHAYLHPOBAHHBIC
MyTaluu. SiepHble U nuToIIa3MaTuieckue Myrauu. CoMaTudeckue M noJioBble MyTauu. [[pudrHbBl BOSHUKHOBEHHS MYTallHi.
MyTareHsl W HMX BIHMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO Mpolecca. 3aKOH TOMOJIOTHUYECKHX pSIOB B
HacnencTBeHHoM n3meHunBocty (H.M. BaBunoB). BHesiaepHas "3MEHYMBOCTD U HACIIEICTBEHHOCTb.

Onueenemuka U SNULEHOMUKA, PONb INUSEHEMUYECKUX (QaKmopos 6 HACIe008aHUU U USMEHYUBOCU (QEeHOMUNUYECKUX
NPUBHAKOE Y OP2AHUSMOS.

JdemMoHcTpanuu

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

Tabmuupbl U cxembl: «Buabl u3menunBoctn», «MoaudukanmoHHass M3MEHUYMBOCTH», «KOMOMHATHBHAs W3MEHUYHUBOCTHY,
«Meito3y, «OmnogorBopenuey, «I'eHeTnaeckue 3a00ieBaHus YenoBeKay, « Buasl MyTauiiy.

ObopynoBaHue: >KuUBble M TrepOapHble S3K3EMIULIPbl KOMHATHBIX pacTeHUd, puUCYHKU (pororpaduu) >KUBOTHBIX C
Pa3JIMYHBIMHA BUAAMU U3MEHYUBOCTH.



JlabopaTtopnasi pabGora «MccinegoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIMOHHOM  u3MeHuMBOcTH. [locTpoenue
BAPHUALIMOHHOTO Psifia U BApUALUOHHON KPUBOMY.

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

Tema 14. I'eneTuka yesi0Beka

Kapuorun wyenoBeka. MexayHapoaHas mDporpaMMa HCCIECIOBAHHMS TE€HOMa 4YelloBeKa. MeTOIbl W3YYEHHS TEHETHUKHU
YeJIOBEKA: T€HEAIOrMYECKUi, OJM3HEOBbINA, HUTOTC€HETUYECKHM, MOMYJIALMOHHO-CTATUCTUYECKUN, MOJIEKYJIAPHO-T€HETUYECKHIA.
CoBpeMEHHOE ONMPENECICHUE TEHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM uducie ¢ nomombo [ILP-
ananu3a. HacnencrBeHHble 3a00j€BaHus 4yelnoBeKa. ['eHHbIE U XpPOMOCOMHBIE OOJIE3HH 4eoBeKa. BoJje3Hu ¢ HaciaeACTBEHHOU
MPEAPaCOIOKEHHOCTbIO. 3HAUYEHUE MEIUIIMHCKOW TEHETMKU B TPEAOTBPAIICHUU M JICYCHUU TEHETHUYECKUX 3a00JieBaHUMN
yenoBeka. MeanKo-reHETUYECKOe KOHCYJbTHpoBaHUE. (CTBOJIOBBIE KIETKU. [IOHATHE «TrE€HETUYECKOTO Tpy3a». DTHYECKHE
aCIEeKThI UCCIIEIOBAHUN B 00JIaCTH PEIAKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTopbl MOBBIMIEHHOW YYBCTBUTEIBHOCTH YEJNOBEKAa K (U3MUECKOMY M XHUMHUYECKOMY 3arpsa3HEHUIO
OKpyXarouien cpenpl. ['eHeTnyeckast npeapacnoyioKeHHOCTh YEJIOBEKA K MATOJIOTHSM.

JlemoHCcTpanumn

Tabmuier u cxembl: «Kapuotun uenoBeka», «MeTolbl M3ydeHUsS TE€HETHKU 4YesloBekay, «l'eHeTudeckue 3a0o0JieBaHUS
YEIOBEKA.

IpakTnueckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHO.

Tema 15. Cesnrekuiusi opraHu3MoB

JlomecTuKanus U celeKus. 3apokAeHUe celieKuu U qomectukanuu. Yuenue H. 1. BaBunosa o I{eHTpax npoucxoxieHus
U MHOTO00pa3usi KyJbTypHBIX PAcTeHHU. Poiib ceNeKknuu B CO3MaHUM COPTOB PACTCHHUI W MOPOJ KUBOTHBIX. CopT, mopoa,
mTaMM. 3aKOH TOMOJIOTMYECKUX PSI0B B HacieACTBEHHOW m3MeHuumBocT H. M. BaBumiioBa, ero 3HaueHWe sl CEIEKIIMOHHOU
padoTHI.

Metoanl cenekImoHHON paboThl. MCKycCTBEHHBIM OTOOp: MacCOBbIM M WHIUBUAYAJIbHBIM. OTanbl KOMOWHAIIMOHHOM
cenekiuu. VcnplTanne mpou3BouTeNeH Mo MOoToMCTBY. OTOOP MO TEHOTHUITY C MOMOIIIBIO OLIEHKH (PEHOTHIIA TOTOMCTBA B OTOOD
10 TEHOTHILY ¢ MoMouIpro ananusa JJHK.



HckyccTBEHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHON pa®oThl. PanuanmoHHBIA U XUMUYECKUNA MyTareHe3 Kak MCTOYHUK
MyTalluil y KyJIbTYpHBIX (hOpM opranu3MoB. Mcnosib30BaHrEe TEeHOMHOTO PEIAKTUPOBAaHMS U METOJ0B pekoMOnHaHTHEIX JIHK nmst
MOJIYYEHHUS HICXOJHOTO MaTepHalia Jjisl CEJIEKINU.

[Tonyyenue mnonumionaoB. BHyTpuBumgoBas rubpuauzanus. biIM3KOPOJCTBEHHOE CKpeIUBaHUE, WJIM WHOPUJIMHT.
HeponctBenHoe ckpeniuBanue, wid ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. Mcnonb3oBaHuE TeTepo3uca B CEJICKIUU.
Otnanénnas rubpuanzanus. [Ipeononenne O6ecraoaus MEXBHIOBBIX THOPUIOB. JIOCTHKEHHS CENIEKIIMU PACTEHUN U >KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHrEe U NU3yUYEHUE TEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U UX JUKUX POAUYEH JIJIA CO3/IaHUSI HOBBIX COPTOB
U TUOPUIOB CEIbCKOXO3SMCTBEHHBIX KYJIbTYp. H3yueHnue, coxpanenue u YnpasieHue 2eHemudecKumu pecypcamu
CEebCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX 8 YeNaX YAYUUEHUs CYWEeCMBYIOUWUX U CO30AHUS HOBbIX NOPOO, JIUHUL U
KpOCco8, 8 MOM YUcle C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUl, Nepedosblx uoeu U NepcrneKmuHbixX
MEXHOJIO2UL.

JlemoHCcTpanumn

[Toptpets: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K.
benses.

Tabnuupl u cxeMbl: «L{eHTpbI MPOUCXOKAEHUSI U MHOT000pa3usl KyJIbTYPHBIX PACTEHUI», «3aKOH TOMOJIOTHYECKUX PSIIAOB B
HACJICJICTBEHHOW U3MEHYUBOCTHY, «MeTobl cenekuumny, «OTnanéunas ruopuausamusy, «Myrtarenes».

JlaGopaTopHasi padora «/3yueHne cCOpTOB KYJbTYPHBIX PACTEHHUI U OPOJ JOMAIIHUX KUBOTHBIX».

JlaGopaTopHnas padora «/3yueHre METOIOB CEJICKIIUA PACTCHUIN.

IpakTnueckas padora «lIpuBuBKa pacTeHUIN.

Ikckypeuss «OCHOBHBIE METO/ABl M JOCTHXKEHHUS CENEKIMM PACTEHUHM W JKUBOTHBIX (HA CENEKIMOHHYIO CTaHLUIO,
MJIEMEHHYIO (pepMy, COPTOUCTBITATEIbHBIN YUaCTOK, B TEINIMYHOE XO35HUCTBO, B JAOOPATOPHIO arpOyHUBEPCUTETA WU HAYYHOTO
LIEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKast OHOJIOTHS

OOBEKTHI, UCTIOIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUYHBIE M TKAHEBBIE KYJIbTYPhl, MUKPOOPTAHU3MBI, UX XapaKTEPUCTHKA.
TpanuuuonHass OMOTEXHOJOTHS: XJIEOOTEYCHHE, MOYYCHHUE KUCIOMOJIOYHBIX MPOIAYKTOB, BHHOJEINE. MUKPOOMOIOTUYECKHIA
cuHTe3. OOBEKTH MUKPOOUOIOTHIECKUX TeXHOIOTHI. [Ipon3BoacTBO O€nKka, aMIHOKUCIIOT U BUTAMUHOB.



Co3iaHne TEXHOJIOTMH U MHCTPYMEHTOB LIEJIEHANIPABICHHOTO U3MEHEHUS U KOHCTPYUPOBAHMS T€HOMOB C LEJIBIO MOTYYEHUS
OpPraHU3MOB U UX KOMIIOHEHTOB, COJICPKAIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETUYECKUE TTYTH.

Knerounass unxkeHepus. MeToabl KyJIbTypbl KJIETOK W TKaHell pacTeHUM U >KUBOTHbIX. KpumoOanku. Comaruueckas
ruOpuIU3alms 1 COMaTUUECKUil amMOpuorenes. VMcnonb3oBaHue ramionioB B CENEKIUU pacTeHul. llonyuenue MOHOKIOHAIbHBIX
anmumern. Hcnonv3oeanue MOHOKIOHAIbHLIX U NOJUKIOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUJIOJIOTBOPEHUE.
PekoHCTpyKIHS SHULEKIETOK M KIOHUPOBAHHME XUBOTHBIX. METOA TpaHCIUIAHTAUUU SIAEP KIETOK. exHnonocuu 0300posieHusl,
KYIbMUBUPOBAHUSA U MUKDOKIOHATLHO20 PASMHONCEHUS CEIbCKOXO3AUCNEEHHBIX KYAbMYP.

XpoMocoOMHas U reHHas uHxeHepus. MIckyccTBeHHbIN CMHTE3 reHa U KoHcTpynpoBaHue pekomOuHanTHeix JIHK. Cozoanue
MPAHCSEHHBIX OP2aHU3MO8. [IOCTHKEHNS M MEPCIEKTUBBI XPOMOCOMHOW M T€HHOM WHKEHEPUH. DKOJOTHYECKHUE U ITHUYECKHE
po0JIEMbI TEHHOW NHKEHEPUHU.

Menununckue OuotexHonoruu. I[loctreHomuas uudpoBas wmenununa. [II[P-guarnoctuka. MeTabonOMHBIN aHaNM3,
IFCHOLEHTPUYECKUM aHaau3 IMPOTEOMa YEJIOBEKA Ui OLEHKU COCTOSIHUA €ro 310poBbi. VCIOIb30BaHHE CTBOJIOBBIX KIIETOK.
Tapretnas tepanus paka. 3D-OuounxeHepus Uil pa3paObOTKU (PYyHIAMEHTAIBHBIX OCHOB MEAUIIMHCKUX TEXHOJIOTHM, CO3IaHUs
KOMILJIEKCHBIX TKaHEH COYETAaHUEM TEXHOJIOTM TPEXMEPHOrOo OHONMPUHTUHTAa U cKaponauHra s peleHus 3a1ay
MEPCOHATU3UPOBAHHON MEIUIIHEI.

Co3naHre BEeKTOPHBIX BAKIMH C LETbI0 00ecredeHus KOMOMHUPOBAHHOW 3aluThl 0T Bo3OyauTeneir OPBU, ycranoBienue
MOJIEKYJISIPHBIX MeXaHu3MOB (¢yHkiuonupoanus PHK-conmepkamux BUpYyCOB, BbI3bIBAIOLIMX 0CO00 oOmacHble 3a00JIeBaHUS
YeJIOBEKA U )KMBOTHBIX.

JdemMoHcTpanuu

Tabmumsl u cxemsl: «/cnonb3oBaHre MHUKPOOPTaHU3MOB B MPOMBIIUIEHHOM HPOU3BOACTBE», «KieTouHas MHKEHEpUs»,
«I'eHHas UHKEHEPHUS».

JlaGopaTopHasi padora «/3yueHre 00beKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llonyyeHrne MOJTOYHOKUCIBIX TPOAYKTOBY.

JKceKypeust «bHOTEXHONOrMST — BaKHeWIIas MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha OHMOTEXHOJOTHYECKOE
IIPOU3BOJICTBO)».

11 KJTACC



Tema 1. 3apoxneHue u pa3BuTHE 3BOJIOIUOHHBIX NPEACTABJICHUI B 0MOJI0T UM

OpomonnonHas Teopus Y. Jlapeuna. IIpennoceuiku BO3HUKHOBEHMs JapBUHU3MaA. JKW3HB M Hay4dHas JeATeabHOCTh Y.
JlapBuHa.

JBroKymye cuibl 3BoronuM BUOB 1o Y. /lapBuHy (BbICOKasi HHTEHCUBHOCTh Pa3MHOYKEHUSI OPTaHU3MOB, HACIIEACTBEHHAS
M3MEHYMBOCTb, OOpPH0A 32 CYIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBII OTOOD).

Odopmnenne cuntetnueckon teopun sBomounn (CTI). Helitpanbhas Teopus 3Bomroruu. CoBpeMeHHas! SBOIIOIMOHHAs
Ouosorus. 3Ha4eHHE SBOJIIOLUOHHON TeOpUH B (POPMHUPOBAHNN €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.

JlemoHCcTpauumn

IToptpetsr: Apucrtorens, K. JIunnei, K. b. Jlamapk, 3. K. Cenr-Unep, K. Krosee, Y. lapsun, C. C. Yersepukos, 1. N.
[Imansraysen, k. Xonnein, /1. K. benses.

TaOmups! u cxembl: «Cucrema xuBoit pupoas! (o K. JIunuer)», «JlectHuna »xxubix cymects (o Jlamapky)», «Mexanusm
dbopMUpOBaHUS TPUCIIOCOONIEHUH Yy pacTeHMM U KUBOTHbIX (mo Jlamapky)», «Kapra-cxema wmapupyra myremectBus Y.
Hapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI 3a cyliecTBoBaHue», «llopoasl romybeit», «MHoroodpasue KyJbTypHBIX
dopm kamycThl», «llopoabl goMamHMX XUBOTHBIX», «Cxema oOpa3oBanus HOBBIX BHJIOB (o Y. Jlapsuny)», «Cxema
COOTHOILIECHHUSI IBUKYIIMX CHJI SBOJIOLNNY, « OCHOBHBIE MOJIOKEHUS CHHTETUYECKON TEOPUH IBOIOLIAN.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTAThI

[Tomynsiust Kak B3JeMeHTapHas eauHuia sBoytolud. COBpPEMEHHbIE METOJIbl OLICHKM TE€HETHYECKOro pa3HooOpasus H
CTPYKTYpHI nonyisiuuil. Mi3meHeHne reHooHa MOMyJIALUN KaK 3JIEMEHTapPHOE 3BOJIIOLUOHHOE SIBJICHHE. 3aKOH T€HETHUECKOIo
paBHoBecus [x. Xapau, B. BaitaOepra.

DOnemMeHTapHbIe (PaKTOpPHI (ABMXKYIITUE CUIIBI) IBOJIONMK. MyTaninoHHBIN nporiecc. KomOnHaTHBHAs M3MEHUMBOCTD. [[peiid
TE€HOB — CJIy4ailHble HEHAIIPABJICHHbIC U3MEHEHHUSI YacTOT ajuiesied B nmonyisaiusax. DPpdext ocHoBaTens. Ipgexkm 6ymuliouHo20
eopaviwka. CHudiCeHue ceHemu4ecko20 pasHooopasus: npudunsl u cieocmeusi. Ilpossnenue agpgpexma opetigpa 2eros 8 boarbuiux u
manvlx  nonynsayuax.  Murpauuu.  M3omAauus — monynsumid:  reorpadguueckas  (MPOCTPAHCTBEHHas),  OHOJOrHYecKas
(penpoayKTUBHASA).

EctectBennbiii  oTO0p — HampaBistommii  (aktop sBomouuH. DOpMBI  €CTECTBEHHOTO OTOOpa:  JIBHXKYIIHM,
CTAOMIIM3UPYIOMINN, pa3phiBarOui (Au3pynTuBHbIA). [lomoBOM 0TOOP. BO3HUKHOBEHUE W IBOMIONHUS COIHMAIBHOTO MOBEIACHUS
KUBOTHBIX.



[IpucnocoOMeHHOCTh OPraHU3MOB KaK pe3yslbTaT MHUKPOIBOMIONHMH. BO3HWKHOBEHHE MNPHUCIOCOOTICHUH Y OPTraHU3MOB.
Apomopdo3sl u uamoamantanuu. llpumepbl mMpHCTIOCOOTCHMI Yy OpraHU3MOB: Mopdosoruueckue, (QU3NOIOTHUECKHE,
OonoxuMuyeckue, nopejeHueckne. OTHOCUTENbHOCTh IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u ctpykrypa. BumpooOpazoBaHue kak pe3ysibTaT MUKpPOIBOMOIMHU. M3onauus — kitodeBor (akTop
BU1000pa3oBanus. [1yTu u criocoObl BU000pa3oBaHus: ajionaTpuieckoe (reorpaduueckoe), cuMnaTpuiaeckoe (PKOJ0THIECKOE),
«MTHOBEHHOE» (MOJUILTONAN3ALMS, THOpUan3anus). JIUTeIbHOCTh 3BOIIOIIMOHHBIX POIIECCOB.

Mexanuzmbl (POpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »sBONIONMOHHONW OHOJOTMM B pa3pabOTKE HAy4YHBIX METOJIOB COXPAaHEHHs OMopa3zHooOpa3us. MHUKpO3BOJOLHS U
KO3BOJIIOLMS TApa3UTOB U UX X034€B. MeXxaHn3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CLIOCOOBI OOPHOBI C HEW.

JdemoHcTpanuu

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

TaGmumpl u cxembl: «MyTanuoHHass U3MEHUYMBOCTHY», «llomynsiuuoHHast CTpykTypa Buaa», «Cxema MpOsBIECHUS 3aKOHA
Xapau—BaiinOepra», «/IBHKyIIuMe CHUIBI  JBOMIOLUNY», «ODKOJIOTMYECKas M30JSIUS TOMYJALU  ceBaHCKOM  (openmy,
«l"eorpaduueckast U30JALMS JIMCTBEHHUIIBI CUOMPCKON M JIMCTBEHHHUIIBI AaypcKoi», «IlomynsiiMOHHBIE BOJHBI YMCIEHHOCTU
XUIIHUKOB U XKepTB», «CxeMa NEeUCTBUS €CTECTBEHHOIo 0TOOpay», «Popmbl OOpbObI 3a cyliecTBOBaHUE», «HIyCTpHalbHbBIN
MenaHu3M», «KuBble uckonaembie», «llokpoBUTENbCTBEHHAs OKpacka dUBOTHBIX», «[Ipegynpexaatonias okpacka *KUBOTHBIXY,
«Duznonornueckue amanrtamuny, «IIpucrmocobIeHHOCTh OpPraHU3MOB M €€ OTHOCHUTEIBHOCTH», «Kpurepum Buma», «Bumsi-
nBoHUKN», «CTpyKTypa Buaa B npupone», «CrnocoObl BUnooOpa3oBaHus», «Ieorpaduueckoe Buao00pazoBaHuE TPEX BUIOB
JaHABIIIEHY, « IKOJIOTHUECKOe BUI000pa30BaHNe BUIOB CUHUI, «[lomumionasl pactenuit», «KamycTHo-peneunsiii ruopuy.

ObopynoBanue: repbapuu pacTeHH, KOJUJICKIMHM HACEKOMBIX, Yyyena NTHIl U 3Bepel C MpUMepaMu pa3IU4HbIX
MPUCIIOCOOJICHH, Yyyena MTULl U 3Bepel pa3HbIX BUIOB, repOapuu pacTeHUil ONM3KUX BUIOB, 0Opa30BaBUIMXCS Pa3IMYHBIMU
croco0amu.

JlaGopaTopHasi padora «BbIsBIeHHE U3MEHYUBOCTU Y 0COOEH OJTHOTO BHUIAY.

JlabopaTopnas pabdora «IIpucnocoOieHnst opraHu3MOB U UX OTHOCUTEJIbHAS 11eJIeCO00Pa3HOCThY.

JlabopaTopnas pabora «CpaBHEeHHUE BHA0B IO MOP(OJIOTHUIECKOMY KPUTEPHION.

Tema 3. Makpo3BoJironus 4 €€ pe3yabTaThl



MeTtoapl u3yueHus: Makpod3Bojtonuu. I[laneoHTonmormyeckue MeETOABI H3y4deHHUs H3Bojtouuu. llepexonmnbie ¢GopMbl H
bunoreHeTUYECKUE PAIbl OPTaHU3MOB.

buoreorpaguueckue wmeroasl u3yueHus osBojouuu. CpaBHeHue (iaopel U (QayHbl MATEPUKOB M  OCTPOBOB.
buoreorpaguyeckue obnactu 3emau. Buabl-sHIEMUKN U PETUKTHL.

OMOpPHOIOTMYECKHE U CPaBHUTEIBHO-MOP(POJOTUUECKUE METOAbl H3YYEHMsI 3BOJIIOLUHU. | E€HEeTMYeCKHEe MEXaHU3MBI
HBOJIIOLIMM OHTOTEHE3a M MOSBJICHHS 3BOJIIOLMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M aHAJIOTMYHbIE OpraHbl. PyauMeHTapHbIE
opraHbl W aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKUE, OMOXMMHUYECKME M MATEeMaTHYECKUE METOJbl H3Y4YEHHUS HBOJIOLUU.
['omonoruunsie reHsl. COBpEMEHHbBIE METOIbI TOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OOmue 3akOHOMEpPHOCTH (TpaBuia) 3BoJOUUU. [lpunyun cmenwvt ¢ynuxyui. HeoOpaTUMOCTh 3BOIIONUHU. AJanTHBHAs
paauanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLIMH.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosmnep, 3. ['ekkensb.

Tabmuiplt U cxeMbl: «DUIOTCHETHYECKUM Psf JIOMIAIn», «APXEONTEPUKC», «3Bepo3ydObie smiepbl», «Creronedaniby,
«Punnopute», «CeMeHHble NanopoTHUKW», «buoreorpadguueckue 30HbI 3emim», «Jlpeil) KOHTUHEHTOB», «PemuKTH,
«HauvanpHbple cTaguu >MOPHUOHAIBHOTO PA3BUTUS TO3BOHOUHBIX JKUBOTHBIX», «['OMOJOrMYHBIE M AHAJIOTMYHBIE OPTaHbI»,
«PynumeHTs», «ATaBU3MbD, «XpOMOCOMHBIE Ha0OpHI UEIOBEKa U IIKMMIIaH3e», «['J1laBHbIE HampaBieHUs 3BoOJOLUN», «OO0Me
3aKOHOMEPHOCTH 3BOJIFOLIM.

O6opynoBaHue: KOJUIGKIIMM, TepOapuu, MYJSDKM HCKOMAeMBIX OCTAaTKOB OpPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX,
AHAJIOTMYHBIX, pyJIUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJIEKIINHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HayuHble TUMOTE3bl MPOUCXOXKIEHUA XKU3HU Ha 3emiie. AOWoreHe3 W mnaHcnepmus. JloHaydHble NpeACTaBICHUS O
3apOKICHUH KM3HU (KpealnoHu3M). ['unoresa nmocTosIHHOTO caM03apoKIEHUS KU3HU U €€ ornpoBepskeHue onbitamu @. Penu, JI.
Cnannannanmy, JI. [Tactepa. [Ipoucxoxaenne >kxu3HA U aCTPOOUOTIOTHA.

OcHOBHBIE 3Tambl HEOpPraHWMYEcKoW s3BoytonMH. llnaHeTapHas (reosioruyeckas) SBONIOLUA. XHUMHUYECKas 3BOJIOLIHS.
AOWOTEeHHBI CHHTE3 OpraHWYecKuX BemecTB n3 Heopranmdeckux. Oneir C. Musiepa u I'. FOpu. O6pa3oBanue moiuMepoB u3



MoHoMepoB. KoaniepatHas runore3a A. M. Onapuna, runore3a nepsuyHoro OynsoHa JIx. XoinjeitHa, reHeTuyeckas rurnoresa I,
Ménnepa. Pu6osumsl (T. Yek) u runoteza «mupa PHK» V. I'unbepra. @opmupoBanune MmeMOpaH ¥ BOSHUKHOBEHHUE MTPOTOKIECTKH.

Hcropust 3eminum M MeToApl €€ un3ydeHus. lICKomaeMble OpraHMYECKHE OCTaTKU. ['eoXpoHosorus M €€ METOHBI.
OTtHOcuTeNbHAS U A0COTIOTHASI T€OXPOHOJIOTH. ['€0XpOHOIOrnU€ecKast IKaja: 30Hbl, 3Pbl, IEPUObI, FTOXHU.

HavanpHbple sTanbl opraHuueckod sBoitonuu. I[losBieHHME M HSBOMIONMS TMEPBBIX KIETOK. ODBOJIOLUS MeTabonu3Ma.
BosnukHOBeHHe mepBbIX 3kocucTeM. CoBpeMEHHBbIE MHUKPOOHBIE OHMOIIEHKM KakK aHajor MEepBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproTsl 1 3yKapHUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOHOTreHe3). DBOIIOUUOHHOE MPOUCXOKIEHUE BUPYCOB. [[ponCX0kAeHNE MHOTOKIETOUYHBIX
OpraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX TPyl MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3TaIbl 3BOJIIOLUYU BbICIINX pacTeHHid. OcHOBHBIE apoMop(]o3bl pacTeHuil. Beixon pacrenuit Ha cyury. [losiBinenue
CIIOPOBBIX PACTEHUH U 3aBO€BaHHE UMHU cyld. CeMeHHble pacTeHus. [Iponcxok1eHne IBETKOBBIX PACTCHHIA.

OCHOBHBIE 3TaIbl 3BOJIIOLUY )KUBOTHOTO MHUpa. OcHOBHBIE apoMOop(03bl )KUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbiB
— TOSIBJICHUE COBPEMEHHBIX TUIOB. [lepBbie XOpJ0BbIe KUBOTHBIE. KU3Hb B BOZE. DBOJIOLMS MO3BOHOYHBIX. [Ipoucxoxaenue
ampuouit u pentuaui. IlpoucxoxaeHue wmiekonurarommx U nTul. [lpuHnun kimodeBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMU U MIO3BOHOYHBIMU >KUBOTHBIMU CYIIIH.

Pa3BuTtne >xu3HM Ha 3emiie MO 3paM U TepuoAaM: apxeu, MpOoTepo30il, Maneo3ou, Me3030M, KkahHo30U. OOmas
XapaKTepUCTHKa KJIMMaTa U reoJOTH4YecKHX mpoueccoB. [losBIeHNe U pacBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHUE: €ro
YCIJIOBUS U BIMSIHUE Ha ra30BbIil cOCTaB aTMOC(heEpBHI.

MaccoBble BBIMHpPAaHUST — OKOJOTMYECKHME KPHU3HUCHI MNpouuioro. IIpuyumHBl M CIIEACTBHS MAacCOBBIX BBIMUPaHUM.
CoBpeMeHHBIH IKOJIOTHYECKUI KpU3nc, ero ocooeHHocTu. [Ipobiema coxpanenust 6nopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. lIpuHuunsl kinaccudukanmu opraHu3mMoB. OCHOBHbBIE CUCTEMaTHYECKHE
IpyIIbl OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. MeunukoB, A. 1. Onapun, /x. Xonaeitn, I'. Ménnep, C. Muiep,
I'. IOpu.

Tabnups! u cxemsl: «Cxema onbita @. Peqny, «Cxema onbita JI. [TacTepa mo u3yyeHUIo caMo3apOoxACHUS KU3HI», «Cxema
onbita C. Musnepa, I'. FOpw», «OTtanel HeopraHuueckou 3BoiroLun», «['eoxpoHonormueckas mkanay, «HadanbHble 3Tansl



OpraHMYECKOM 3BOJIIOIUNY, «Cxema 00pa3oBaHUs FyKapUOT MyTEM cUMOHOreHesa», «CucreMa >XKHBOM nmpuponab», «CTpoeHue
BHUpYyca», «Apomop(}o3sl pacteHuin», «PuHnopute», «OTHOKIETOYHBIE BOJOPOCIN», « MHOTOKIETOYHBIE BOJOPOCINY, «MXn»,
«ITanopoTHukn», «l'0M0cCeMEHHBIE pacTeHUs», «OpraHbl LBETKOBBIX pacTeHui», «(CxeMa pa3BUTHS XKUBOTHOTO MUDPay,
«Apomopdo3bl KUBOTHBIX», «lIpocreiimme», «Kumeunononoctueiey, «Ilmockue uepBu», «UneHucronorue», «PbiObI,
«3eMHOBOAHBIEY, «IIpecMbikatronuecs», «[Itnub», «Mnekonuraromuey, «Pa3BuTHe )XKU3HU B apXEHUCKOM pey, «Pa3BuTue Ku3HH
B IPOTEPO30MCKOU 3pe», «Pa3BuTHe KNU3HU B MANEO30MCKOU dpey», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE )KU3HU B
KalHO30MCKOM 3pe», «COBpeMEHHAs CUCTEMAa OPraHUYECKOTO MUPay.

O6opynoBanue: repdapuyd pacTEHUM pPa3IUYHBIX OTIEJOB, KOJUIEKIIMM HACEKOMBIX, BJIQXKHBIE MpenapaThl >KUBOTHBIX,
PAKOBUHBI MOJUIFOCKOB, KOJUIEKIMH HIJIOKOKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Uydena MTHLl W 3BEPEH, KOJUIEKIINH
OKaMEHEJIOCTEH, MTOJIE3HBIX UCKOIIAEMBbIX, MYJISDKM OPTaHHYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa JgaGoparopHas padora «MonenupoBanue onbiToB Musuiepa—tOpu nmo u3yyeHuto aOMOTeHHOro CHHTE3a
OpPraHUYECKUX COEAMHEHUI B IEPBUUHOMN aTMOC(epe.

JlabopaTopHas padora «/3ydyeHre u ONMCAaHNE UCKONIAEMbBIX OCTATKOB IPEBHUX OPTraHU3MOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTEW CTPOCHUS PACTEHUI Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTEN CTPOCHHS MO3BOHOYHBIX dKUBOTHBIX).

Tema 5. IIpoucxoxaenune 4ea0BeKa — aHTPOINOIeHe3

Pasnensl v 3a0a4un aHTpONOJIOruy. MeTo1bl aHTPOIIOJIOTHH.

CraHoOBIIEHME NIPEICTABICHUN O MPOUCXOKIEHUY YesloBeKa. Permrnosneie Bo33peHus. CoBpeMEHHbIE HAYYHbIE TEOPUH.

CxoncTBO uenoBeka € KMBOTHBIMH. CHCTEMATHYECKOE IOJIOKEHUE 4YesnoBeka. (CBHUAETENbCTBA CXOJCTBA YEJIOBEKA C
’KUBOTHBIMH: CpPaBHUTEIBHO-MOP(OIIOTUYECKUE, 3MOpHOJIOrHUecKue, (U3H0I0ro-0MoXUMHUecKre, noBeneHyeckue. OTauuus
YEJIOBEKA OT >KUBOTHBIX. [IpIMOXOKIEHHE M KOMIUIEKC CBS3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra M BTOPOU
CUTHAJIBHOMN CUCTEMBI.

JIBrxyiue cuibl ((pakTopbl) aHTpONOreHe3a: OUoornyeckue, cournanbibie. COOTHOIIEHHE OMOIOTUYECKUX U COLMATbHBIX
(haKTOpPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CTaguM aHTpororeHe3a. PanHue denoBekooOpa3Hble 00€3bsiHBI (IIPOKOHCYJbI) U paHHUE MOHTUABI — OOIIMe
NpEeIKH YeIIOBEKOOOPa3HBIX 00€3bsH U JOJeH. ABCTPAJIONUTEKM — JBYHOTHE Mpeaku Iroaecil. YenoBek yMmenbld, MepBble
U3TOTOBJICHUSI OpyAuid TpyAa. YenoBek MNpsSMOXONAIIMN U TEpPBBIM BBIXOA JrofAed 3a mnpeaensl Adpuku. Yenoek



reiienb0epreckuil — o0IuN MpeoK HeaHJEPTaIbCKOTO YeIOBEeKa M YelIOBEeKa pasyMHOTo. UeJIoBeK HeaHAepTaIbCKUN KakK BH]
JI0/IEN XOJOMHOrO KiauMmara. YeloBeK pa3yMHBIH COBPEMEHHOTO THIA, JCHUCOBCKUN YEJIOBEK, OCBOECHHE KOHTHUHEHTOB 3a
npenenamu Adpuku. [laneoreneTruka u nmajgaeoreHOMUKA.

DOBOJIOLMST COBPEMEHHOTO 4esioBeka. EcTecTBeHHBI OTOOpP B MOMyNSIUSAX YeloBeka. MyTallMOHHBIA TMpoliecc U
nosuMmopdusm. llomynsumoHHble BOJHBI, Jpeiid reHoB, murpanus u <«3PEGEeKT OCHOBATENs» B MOMYJALMUIX COBPEMEHHOIO
YEJIOBEKA.

UYenoseueckue pacel. llonsitue o pace. bombmime packl: eBporneougHas (€Bpasuiickasi), aBCTpajlo-HErpouIHast
(’KkBaTOpHUANIbHAS), MOHTOJIOMJHAsA (a3MaTCKO-aMepUKaHCKasi). Bpemsi u myTu paccelieHHs uyeloBeKa Mo IiaHeTe. EauHcTBO
yejoBedecknx pac. Haydnasi HecoCTOSTEIbHOCTh pacu3ma. [IpucnocoOeHHOCTh YeloBeKa K Pa3HbIM YCIOBUSIM OKpY’Karomiei
cpenbl. Bausinue reorpaduyaeckoil cpespl U Apeiida reHoB Ha MOPQOIOTUIO U PUZUOIOTHIO YEIOBEKA.

MexauCIUIUIMHAPHBIE METOJbI B (u3MuecKoi (OMOJIOTUYECKON) AaHTPOIMOJIOTHH. OBOJIIOIMOHHAS AHTPOMOJIOTHUS U
MaJI€OaHTPONOJIOTUSl  YEJIOBEUECKUX MOMYJIAUA. bHOcOUMallbHBIE HCCIEIOBAHUS MPUPOIBI 4elioBeka. McciemoBaHue
KO2BOJIIOIIUU OMOJIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JlemoHCcTpanumn

[Toptpetst: Y. lapsun, JI. Jluku, 5. 4. Pornnckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToJbl aHTpOMNoJIOrunY, «I 0J0BHOM MO3r uenoBekay, «UernoBekooOpasHbie 00€3biIHBDY, «CKeneT
YeJIOBEKa M CKEJNEeT MIMMMaH3e», «PyIMMEHThl W aTaBU3MBD», «J[BHKYIIHE CHUIIBI aHTPOIMOTE€HE3a», «IBOJIOLHOHHOE APEBO
YEJI0BEKa», «ABCTpaIONUTEK», «HeNIoBeK yMenbliy, «HemoBeKk MpsAMOXoadiuiy, «JleHucoBckuil yenoBek» «HeaHaepTaibiby,
«KpomanboH1b», «IIpenku yenoBekay, «ITambl 3BOJTIOLUN YEJI0BEKa», «Packl yeloBeKay.

OOopynoBanue: MyJSDKA OKaMEHEJIOCTEeH, MpPeIMETOB MaTepPHAIbHOW KYJIbTYpbl TPEIKOB YENIOBEKa, PEmpOIyKIIUN
(botorpadpum) xkaptuH ¢ MHGPOJIOTHYESCKUMU U OHOJICUCKUMH CHOKETaMH IMPOUCXOXKICHUS uesioBeka, (ororpaduu HaxoI0K
HCKOTIa€MbIX OCTaTKOB YEJIOBEKAa, CKEJET uesioBeKa, MOJIeh ueperna yejioBeKa U Yeperna IIMMIIaH3e, MOJIeNb KUCTH YeJIOBeKa U
KUCTH ITUMITIaH3€e, MOJCIIHM TOpCca MPEIKOB YeIOBEKa.

JlaboparopHasi pabora «/3ydeHue ocoOOEHHOCTEHW CTPOCHUS CKEJIETa YeTIOBEKA, CBSI3aHHBIX C MIPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yueHue 3K0JIOrMYECKUX aJallTallid YEIOBEKAY.

Tema 6. IK010rus — HAYKA 0 B3AaUMOOTHOILIEHUAX OPraHU3MOB U HAIOPraHU3MEHHBIX CHCTEM C OKPYKaK0Ieil cpeaoi



3apoxieHue u pa3Butue skojoruu B Tpyaax A. ['ymboneara, K. @. Pynse, H. A. CeBepuosa, 3. I'ekkensi, A. Tencnu, B. H.
Cykauépa. Pazaensl u 3agaun 3kogorun. CBsi3b 3KOJOTUMHU € APYTUMHU HAYKaMHu.

Metonap! sxonoruu. IloneBbie HaOMOAEHNA. DKCIIEPUMEHTBI B 3KOJIOTUU: IIPUPOJHBIE U J1abopaTopHble. MoenupoBaHue B
HKOJIOTMU. MOHUTOPUHT OKPYKAIOUIEH cpebl: JTOKAJIbHBIM, PpETMOHABHBIA U TT100aIbHBIH.

3HAUYECHHUE SKOJOTMYECKUX 3HAHMW JUIS 4YeJIOBEKA. DKOJIOTMYECKOE MHMPOBO33PEHHE KaK OCHOBAa CBS3E€M YEIOBEYECTBA C
npuponor. PopMupoBaHUE IKOJIOTHUECKON KYJIbTYPbI M SKOJIOTHYECKON I'PAMOTHOCTH HACEJICHUS.

JlemoHCcTpanumn

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynbe, H. A. CeBepuos, O. ['ekkensb, A. Tencnu, B. H. Cykaués.

Tabnuiet v cxembl: «Paznenst skonoruny», « MeToibl 3K0I0Tumn», «CxeMa MOHUTOPUHTA OKPY>KAIOIIEeH Cpeibl».

JlaboparopHasi padora «/3ydyeHue METO10B SKOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Dkojorudeckre (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukamus sKoIOrudeckux (pakTopoB: aOMOTHYECKHE,
OuoThyeckue, aHTpornoreHHble. OOIIKME 3aKOHOMEPHOCTU JEHCTBHS H3Koyoruueckux ¢akropos. IIpaBwio munumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTb. DBpHUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue @aktopbl. CBeT Kak HKOJOru4yeckuid ¢akrop. JleiicTBUE pa3HBIX YYacTKOB COJHEYHOrO CIEKTpa Ha
OpPraHU3MBbl. DKOJIOTUYECKHE TPYNIIBI PACTEHUH U ’KUBOTHBIX 110 OTHOIIEHUIO K CBEeTY. CUTHaJIBbHAS POJIb cBETA. DPOTONEPHOIN3M.

Temneparypa kak skojorudyeckuii ¢gakrop. JlelicTBue Temmneparypsl Ha opraHu3Mbl. [[oMKUIOTEpMHbBIE U TOMOMOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxxnocTs kak axonoruueckuii dakrop. [Ipucrnocobnenns pacTeHuil K mojaepKaHuio BoaHoro Oamanca. Kmaccudukanms
pacTeHuii o OTHOLIEHHIO K Boje. [Ipucnocobienrs KUBOTHBIX K H3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpensl  oOuTaHust  OpraHM3MOB:  BOJHAs,  HA3€MHO-BO3NyIIHAs,  TMOYBEHHAas, TJIyOMHHas  MOJIOYBEHHAs,
BHyTpHOpranuzMenHas. Ousnko-xumMudeckue 0COOEHHOCTH cpei oOuTaHus opranu3MoB. [Ipucrnocobienus opranu3MoB K KU3HU
B Pa3HBIX Cpeaax.

buonoruueckue putmsl. Buennue u BHyTpeHHHE pUTMblL. CyTOUHBIE U TOAUYHBIE PUTMBI. [IpHCIIOoCOOGIEeHHOCTh OPTaHU3MOB
K CE30HHBIM M3MEHEHUSIM YCIIOBUM KU3HMU.



Kuznennsie popmbl opranu3mos. [lonstue o xusHeHHOU popme. KuzHeHHbIe POPMBI pacTeHUIA: JepEeBbs, KyCTapHUKH,
KyCTapHUYKH, MHOTOJICTHHE TpaBbl, OJHOJETHHWE TpaBbl. JKW3HEHHbIE (OPMBI KUBOTHBIX: THUAPOOHMOHTHI, TEOOMOHTHI,
a’poOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue daktopsl. Buabsl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIMS, XWUIIHUYECTBO, CUMOMO3 M €ro (OpMbI.
[Tapazutusm, Koorepamusi, MyTyalinu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxjeOHU4YecTBO). HeTpoduueckue B3anmmoielcTBUS
(Tormueckue, Gpopuyeckue, Gadbpuyeckue). 3HaUCHHE OMOTHYECKUX B3aUMOJCHCTBUI ISl CYIIECTBOBAHMS OPTraHU3MOB B CpEIe
obutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOUCHHS.

JlemoHCcTpanumn

Tabmuupl U cxembl: «IKonorudyeckue HakTope», «CBETOBOU CIEKTP», « IKOJOTMYECKHUE TPYIIIIbI KUBOTHBIX [0 OTHOUIEHUIO
K CBETY», «TenIoKpoBHbIE JKUBOTHBIE», «XOJIOAHOKPOBHBIE KUBOTHBIC», «DPU3MOIOTMYECKUE aJaNTAlMN KUBOTHBIX», «Cpelbl
oOuTaHUs OpraHu3MoBy», «buonorudeckue puTMmbl, «KuzHeHHble QopMbl pacTeHHi», «Ku3HEHHBIE (HOPMBI KUBOTHBIXY,
«IKOocUCTEMA MIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIrO jecay, «llenu nutanusy», «XumHuyectBoy, «llapazutuzm»,
«Konkypenmus», «Cumonosy», «KoMMeHcamuzm.

O6opynoBaHue: repdapul pacTeHUN W KMBOTHBIX, TPUCITOCOOJCHHBIX K BIUSHUIO PA3JIMYHBIX IKOJIOTHYECKUX (DaKTOPOB,
repObapun CBETOIOOMBBIX, TEHETIOOUBBIX W TEHEBBIHOCIMBBLIX PACTCHHM, CBETOIIOOMBBIC, TCHEIIOOMBHIE U TEHEBBIHOCIWBBIC
KOMHATHBIE pacTeHus, repOapuu U KOJUICKIIUU TETUIOIIOOUBBIX, 3MMOCTOMKUX, MOPO30YCTOMUYMBBIX PACTEHUN, yydesia MTUI] U
3Bepe, repbapuu pacTeHUi, OTHOCSIIUXCA K Turpoduram, kcepoduram, me3opuTaM, KOMHATHBIE PACTEHHS JAaHHBIX TPy,
KOJUICKIIUU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpellax, repoapuu M KOJUICKIIMU PACTCHHUI U KUBOTHBIX, O0JATAIONINX YepTaMu
MPUCTIOCOOJICHHOCTA K CE30HHBIM W3MEHEHUSM YCJIOBHUH KW3HU, repOapuy U KOJUICKIIMM PACTCHUM W KUBOTHBIX PA3TUYHBIX
KU3HEHHBIX (POPM, KOJUICKITUH )KHBOTHBIX, YIACTBYIOIINX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSIX.

JlaGopaTopHasi padora «BpisiBJIeHHE TPUCIIOCOOICHUN OPraHU3MOB K BIUSIHUIO CBETAY.

JlabopaTtopHasi pa6oTa «BplsiBlieHHE TPUCTIOCOOICHUI OPTaHU3MOB K BIMSHHUIO TEMIIEPATYPHI».

JlaGopaTopHasi paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUMN M3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Ik010rus BUA0B U MOMYJIAMNM

DKOJIOTUUECKHE XapaKTEPUCTHKU momysiiuu. [lomymsamust kak Ouonorumdeckas cuctema. Poiab HEOTHOPOAHOCTH CPEIbI,
¢bu3mdeckux OaphepoB W OCOOCHHOCTEW OMOJIOTUM BUIOB B (POPMUPOBAHWUU TPOCTPAHCTBEHHOW CTPYKTYPHI TOIMYJISIIHA.



OcHOBHBIE MMOKA3aTENH MOMYISIUNA: YACICHHOCTh, INIOTHOCTh, BO3PACTHASL U IMOJIOBas CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUSL.

OKoJoTu4ecKasi CTpykTypa nonyysinuu. OleHKa YWUCICHHOCTH NONyiIsuud. [[dHaMuka TONyJIsuud U €€ PEeryJsius.
buoTnueckuii mOTEHIMAN MNOMYJSIMA. MoOJenupoBaHUE AMHAMMUKM MNOMyJsAnuu. KpuBble pocTa YHUCICHHOCTU TMOMYJISLIMH.
KpuBbie BbDKMBaHUs. Perymnsaius 4YHMCIEHHOCTH TOMYJISIUN: PoOJib (DAaKTOPOB, 3aBUCSIIMX W HE 3aBUCAIIMX OT IJIOTHOCTH.
DKOJIOTUYECKHUE CTpaTeruu BUaoB (r- u K-ctparterun).

[Tonsatue 00 »sKkojiormdyeckod Huiie Buga. Mecroobutanue. MHoromepHass Mojenb 3Kojorudeckod Humu Jx.U.
XaTtunHcOHa. Pa3Mepsl skosiornueckoi HuM. [loTeHnmanpHas u peaau30oBaHHAs HUILIM.

Bun kak cucrema nonyssinuii. Apeanbl BUIOB. BUIbI U MX )KU3HEHHBIE CTPATETHU. DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U MUTPAIIUI )KUBOTHBIX. BHOJIOrHYecKrne NHBa3UM YY>KEPOIHBIX BUIOB.

JdemoHcTpanumn

IToptper: Ix. 1. XaTunHCOH.

Tabnuiel U cXeMmbl: «DKOJOTUYECKUE XapaKTEPUCTUKU MONyJssiiuny», «lIpocTpaHCTBeHHass CTPyKTypa MOMYJISIIUN,
«Bo3pactHble mHpamuabl nonyssuun», «CKOPOCTh 3aCElIeHUs] MOBEPXHOCTH 3€MIIM PA3IMYHBIMU OpraHu3Mamm», «Mojeinb
skonoruyeckor Humm Jx. M. XatanHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJICKIIUU KUBOTHBIX.

JlabopaTropHnasi pa6ora «[IpucnocoOneHus ceMsiH PaCTEHHI K pacCeICHUION.

Tema 9. Ikoji0rusi cO00IECTB. IKOJOrHYECKHE CUCTEMBI.

CoobmiecTBa opranu3moB. buorieHo3 u ero cTpykrypa. CBs3U MEXIy OpraHu3MaMu B OMOIIEHO3E.

Okocuctema kak oTkpeiTas cuctema (A. JIx. Tencnan). OyHKIIMOHATBHBIE OJIOKH OPTaHU3MOB B DKOCHUCTEME: MPOIYIICHTHI,
KOHCYMEHTHI, peaylieHThl. Tpoduueckue ypoBHu. Tpodudeckue 1ienu u cetu. AOMoTrudeckue 0JI0KM dKocucTeM. [1oUBbI U Wb B
skocuctemax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEME.

OCHOBHBIE IMOKA3aTEJIM YKOCUCTEMBI. bruoMacca ¥ mpoayKius. IKOJIOTMYeCKUE MUPAMUIbI YUCEI, OMOMACChl M DHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI
coo0mIecTB — cykreccuu. [lepBuUHbIE U BTOPUYHBIE CYKIIECCHM U WX MPUYUHBI. AHTPOTIOTEHHBIE BO3JCHCTBUS HA CYKIIECCHH.
KnumakcHoe coobmiectBo. bruopaznooOpasne 1 mojiHOTa KPyroBOpoTa BEMIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.



[IpupoaHbIE SKOCUCTEMBL. JKOCUCMEMbL 03ED U peK. IKOCUCEMbl MOPeU U OKeAHO8. IKOCUCmeMbl MyHOp, 1eco8, cmenel,
NnYCMulHb.

AHTpOIIOTEHHBIE HKOCHUCTEMBI. ATposKocHcTeMa. ArpoueHo3. Paznuuuss Mexay aHTPONOT€HHBIMH W MPUPOAHBIMHU
AKOCHCTEMAMH.

VYpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoxackas ¢uiopa u dayna. CuHaHTponu3anusi ropojcKoi
¢daynbl. buonornueckoe u X034iCTBEHHOE 3HAUEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBUN OPraHU3MOB B 3KOCUCTEMaX. Ponb kackaonozo sghgexkma u
8UO08-20UPUKAMOPO8 (KNH0UesblX 6U008) 8 hYHKYUOHUposanuu 3kocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY CMEKHBIMU
3KOCUCTEMaMH. Y CTONYMBOCTh OPTAHU3MOB, MMOMYJIAIMNA U SKOCUCTEM B YCIIOBHUSIX €CTECTBEHHBIX U AHTPOITON€HHBIX BO3JCHCTBUM.

Mexanuzmvl  6030eticm8us 3a2pA3HEHUll PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM, OpP2AHUBMEHHOM, NORYJIAYUOHHOM U
IKOCUCMEMHOM YPOBHSX, OCHOBbI IKOJOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmaus. MeTogonorus MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOI€HHBIX YKOCUCTEM.

JlemoHCcTpanumn

[Toptpert: A. JIx. Tencnn.

Tabmuubl u cxembl: «CTpykTypa OMOLIEHO3a», «DKOCUCTEMA IIUPOKOJIMCTBEHHOTO JIeCa», « IKOCHCTEMA XBOMHOIO Jiecay,
«DyHKIMOHANIbHBIE TPYIIIBI OPraHU3MOB B 3KocucTeMe», «KpyroBopot BemecTB B 3kocuctemey, «llenu nuranus (macTOMILHAS,
JETpUTHAS)», «IJKOJOTUYECKasl TUpamMuaa 4YHucel», «IKOJOTUYeCKass MupaMuja OUOMACChD», «IDKOJIOTHMYecKas MHUpaMuja
sHeprumn», «O0pa3oBanue Oosiota», «llepBuuHast cykueccus», «BoccTaHoBieHHe Jjieca Mocie moxapa», « IKOCUCTEMA O3epay,
«ArpoueHo3», «KpyroBopoT BeliecTB ¥ MOTOK SHEPTUH B arporeHo3e», «IIpumepsl ypooskocucTem.

ObopynoBanue: repbapuu pacTeHHM, KOJJICKIMHM HACEKOMBIX, Yyuyeia NTHI[ W 3Bepeil, repdapuu KyJIbTYpHBIX U
JUKOPACTYLIUX PACTEHUM, aKBapUYM KaK MOJI€Tb SKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypO03KOCUCTEMBD.

JlaboparopHnasi pabora «/3yyeHue pazHooOpa3usi METKUX OUYBEHHBIX WIEHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKypeusi « DKCKypCHs B TATUYHBIA OMOTEO1IeH03 (B AyOpaBy, Oepe3HsK, eIbHUK, HA CYXOJ0JIbHBIN WM TIOWMEHHBIN JIYT,
03epo, O0JI0TO)».

IKCKypcHs «IKCKYPCHS B arpo3KOCUCTEMY (Ha TMOJIE WM B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. buocdepa — riiodanbHas IKocUcTEMA



bruocdepa — obmennanerapras o6omouka 3eMiH, T CYIIECTBYET WM CYIIECTBOBAJIa KU3Hb. Pa3BuTHE TIpEACTaBICHUN O
ouochepe B Tpymax . 3rocca. Yuenue B. U. Bepranckoro o 6uochepe. Obmactu 6uochepsr u e€ cocraB. JKuBoe BEIIECTBO
ouocdepsl 1 ero QyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHUsl Onocdepbl. OcobeHHocTH Ouocdepbl Kak riao0aabHOM 3KocHCTeMbl. J{MHaMHuecKoe
paBHOBecue B Ouocdepe. KpyroBopoTsl BemIeCTB M OMOT€OXMMHUYECKHE LUKIBI (Yyriepojia, a3oTa). PUTMUYHOCTH SIBIICHUN B
ouocdepe.

3oHanbHOCTh OuOchepbl. ITlonarne o Ouome. OCHOBHbIE OMOMBI CYIIM: TYHApPA, XBOWHBIE J€ca, CMEIIAHHBIE U
IITUPOKOJMCTBEHHBIE JIeca, CTEIH, CaBaHHBI, MYCTHIHU, TPOIIMUECKHUE Jieca, BEICOKOTOPhS. Kimmar, pacTUTEIbHBIN 1 KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANA U OMOoCHEpHBIX (PYHKITUH.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabmuier u cxemsl: «l'eochepbr 3emmu», «KpyroBopor azora B mnpupozae», «KpyroBopor yriepoga B HOpUPOIE»,
«KpyroBopoT kuciopoaa B npupojse», «KpyroBopoT Boasl B mpupose», «OCHOBHbIE OMOMBI cylny», «KimuMatudeckue mosica
3emumm», «Tyngpa», «Tairay, «Cmemanneii nec», «lllupokomncTtBeHHb nec», «Crenby», «CaBaHHay, «llycTbIHSY,
«Tponmueckuii necy.

O6opynoBaHue: repOapuy pacCTEHUH pa3HbIX OMOMOB, KOJIJICKIIMH YKMBOTHBIX.

Tema 11. YestoBek M OKpyKkaI0mIasi cpeaa

DKOJIOTUUECKHE KPU3UCHI U WX MpUuYnHbI. Bo3nelicTBrue uenoBeka Ha Ouocdepy. 3arps3HeHne BO3aymHON cpenbl. OxpaHa
BO3MyXa. 3arpsi3HEHHE BOJHOW cpeapl. OxpaHa BOAHBIX pecypcoB. Paspymienuwe mouBel. OXxpaHa MOYBEHHBIX PECYPCOB.
N3meHnenue kimMmara.

AHTpPOIIOreHHOE BO3/ICHCTBHE HA PACTUTEILHBIN 1 )KMBOTHBIN MHp. OXpaHa pacTUTEIBLHOTO U )KHBOTHOTO MUpa. OCHOBHBIC
MPUHITUIIBEI OXpaHbl Ipupoasl. Kpacueie kaurn. Ocobo oxpansemsie npupoansie Tepputopun (OOIIT). boranndyeckue caapl
300JIOTUYECKUE TTAPKH.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI UYEJIOBEYECTBA M MPHUPOJBI. PalmoHATbHOE NPHUPOAOIIOIH30BAHUE U
coxpaHeHue Omojorudeckoro paszHooOpasus 3emiu. OOmME 3aKOHOMEPHOCTH TJIOOATBHBIX DKOJIOTHUYECKUX KPU3ZHCOB.
Oco0EeHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIC MTOCIIEICTBHSI.



Pa3BuTtrie METOJOB MOHMTOPHMHIA Pa3BUTHs ONACHBIX TEXHOICHHBIX IpoueccoB. Cucmemmuvie ucciedoeanus nepexooa K
pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU dSHepeemuke. buonocuyeckoe pasnoobpasue u ouopecypcwl. Hayuonanvhule
uHgopmayuonHvle cucmemvl, obecneuusaioujue 00CmMyn K UHGOpmMayuu no cOCMosSHUIO 0moenbHblx 8U008 u skocucmem. OcHosbl
IKOPeadUnIUmMayuy SKOCUCmeMm 1 cnocobos 6opvowl ¢ buonospexcoeHuamu. Pekoncmpykyus Mopckux u Ha3eMHbix 9KOCUCTEM.

JdeMoHCcTpanuu

Tabmumpsl u cxeMbl: «3arpssHeHre aTMochepbl», «3arps3HeHue ruapocdepby, «3arps3HeHHe MOYBbD», «llapHUKOBBIA
apPexT», «Ocodo oxpaHseMble TPUPOIHBIE TEPPUTOPUNY», «MOAEIH yIPaBIIEMOTr0 MUPAY.

O6opynoBanue: pororpaduu oxpaHseMbiX pacTeHuM U *KUBOTHBIX KpacHoil kauru Poccuiickoit @enepanuu, KpacHoit kHuru
peruoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOI'MU HA YPOBHE CPEIHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS OOYYaIONIUMUCS IPOTPaMM CpEeIHEro oOIIero
00pa3oBaHus: JIMYHOCTHBIE, METANPEIMETHBIC U MPEIMETHBIC.

B cTpykType JIHMYHOCTHBIX pE3yJbTaTOB OCBOCHHS MPOrpaMMbl MO OHOJIOTHU BBIACICHBI CIEAYIONIUE COCTABIISIONIUE:
OCO3HAaHHE OOYYAIOIIUMUCS POCCUUCKON TpaKJaHCKOW MACHTUYHOCTH — TFOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOTIPEICIICHUIO, Haluyue mMomueayuu K OOyUYEeHUIO OWOJIOTHH, YeleHanpasieHHoe passumiue BHYTPEHHHUX YOeKIeHUMN
JUYHOCTA HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U HCTOPUYECKUX TPATUIUN pa3BUTHS OMOJOTMYECKOTO 3HAHUS, 20MOBHOCMb U
cnocodoHocms 00y4arONIMXCsl pPyKOBOJACTBOBATHCS B CBOEH JESATEIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMU
cucTteMe OMOJIOTMYECKOTO 00pa3oBaHMs, HAIUYUe NPABOCO3HAHUS DKOJIOTHYECKON KYIbTYPBI, CHOCOOHOCMU CMABUMb TSI U
CTPOUTH )KU3HECHHBIE TIJIAHBI.

JIngHOCTHBIE PE3ybTAaThl OCBOEHHUSI MPOTrpaMMbl MO OMOJOTUM JOCTUTAIOTCA B €IUHCTBE Y4EOHOM W BOCHUTATEILHOM
NEATEIbHOCTH B COOTBETCTBMU C TPAJULUMOHHBIMA POCCUUCKUMHU COLUOKYJIBTYPHBIMU, HMCTOPUYECKUMH M JIyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TMPHUHSATHIMU B OOIIECTBE MpaBWJIaMU W HOPMAMHU TOBEJACHHUS W CIOCOOCTBYIOT IMpoIeccam
CaMOIIO3HAHUS, CAMOBOCIIMTAHHUS WM CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEW MO3WUIMUU JIMYHOCTH, MATPUOTU3MA U YBAXKEHUS K
3aKOHY W TIPaBOMOPAIKY, YEJIOBEKY TpyJa W CTapiieMy IOKOJCHHIO, B3aMMHOTO YBaXKCHUS, OEpPEeKHOrO0 OTHOIICHUS K
KYJIbTYPHOMY HACJIEIUIO U TPAIULMAM MHOTOHAIMOHAIBHOIO Hapoaa Poccuiickoit denepannu, IpUpPOAE U OKPYKAIOUIEN CpelIe.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUSI yueOHOro mpeamera «buosiorus» ITOKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
00yJaromuxcsi PyKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEHW MO3MIIMEH JTUYHOCTH, CUCTEMOM IEHHOCTHBIX OpHUEHTAIIWMH,
MO3UTUBHBIX BHYTPEHHUX YOEKJIECHHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM POCCHUHUCKOrO OOIIECTBa, PACIIMPECHHE
YKU3HEHHOTO OIbITA U OIbITA JCITEILHOCTH B MPOIECCE PEATN3AMU OCHOBHBIX HANPABJICHUN BOCIUTATEIBHON NEATEIBHOCTH, B
TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKONW TMO3WUIMUA OOYyYaromerocs KaK AaKTUBHOTO W OTBETCTBEHHOTO 4YJI€Ha POCCHUHCKOTO
00IIIECTBA;



OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s3aHHOCTEN, YBaKEHUE 3aKOHA U MPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATENbHOCTH MPHU CO3JAaHUU YYEOHBIX TPOEKTOB, PEIICHUH YYEOHBIX H
MO3HABATENbHBIX 33/1a4, BBITOJHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAENIATh COOCTBEHHYIO MO3UIIMIO M0 OTHOLIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBaTH B CBOMX JIEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHMBHOTO B3aMMOJICUCTBHS JIIOJAEH C pa3sHBIMU
yOEXKACHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COLUAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B MPOLECCE COBMECTHOTO BBIINOJHEHUS YUEOHBIX, MO3HABATENBHBIX U HCCIEA0BATEIbCKUX
3a/1a4, YBOKUTEIbHOTO OTHOLIEHUSI K MHEHHIO ONIIOHEHTOB IIPU OOCYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COJIePKAHNUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU JIEATETbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUICKON TI'pakIaHCKOW HIACHTUYHOCTH, MAaTPUOTHU3MA, YBAXEHUS K CBOEMY Hapojay, 4yBCTBa
OTBETCTBEHHOCTH Iiepes PoauHON, ropiocTy 3a cBOW Kpai, cBOO PoauHy, CBOM SI3bIK M KYJBTYpPY, NPOLIJIOE M HACTOSLIEE
MHOTOHAIlMOHAJIbHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACJIEAMIO M NMaMATHUKAM MPUPOJbI, JOCTHXKEHUSIM Poccuu B Hayke, UCKYCCTBE,
CHOpTE, TEXHOJIOTUSX, TPYIIE;

CIIOCOOHOCTH OLICHMBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJICHHE U pPa3BUTUE OMOJIOTHH, TIOHUMAaHUS 3HAYEHUs] OMOJIOTUN
B [TO3HAHUH 3aKOHOB MTPUPO/IbI, B )KU3HU YEJIOBEKAa U COBPEMEHHOT0 00IECTBA;

uzeiHas yoeKIEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTH 32 €0 CyAbOYy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OLIEHWBATH CUTYALIMI0 M MPUHUMATh OCO3HAHHBIE DEIICHUS, OPUEHTUPYSICh Ha MOPAIbHO-HPAaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJUTENSAM, CO3JaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUS LICHHOCTEN CEMEMHON
’KU3HHU B COOTBETCTBUU € TpaIULIUAMHU HapoaoB Poccuu;

4) 3cTeTHYECKOT0 BOCIIUTAHMSA:



ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUas 3CTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPyAa,
OOIIIECTBEHHBIX OTHOIIICHMIA;

NOHUMaHUE YMOLIMOHATBLHOTO BO3CHCTBUS KUBOK IPUPOJIBI U €€ [ICHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE TIPOSBIISTH KAUECTBA TBOPUECKON JTUYHOCTH;

5) puszuyeckoro Bocnutanus, GopMupoBaHUS KYJIbTYPHI 310POBbSI H SMOIHOHAJIBLHOI0 0JIArONOJIYYHS:

MOHMMAaHHUE M peau3alus 370pOBOro M 0e30macHOro odpasza KU3HU (30pOBOE MUTAHHE, COONIOCHHWE TUTHEHUYECKUX
NpaBUJI M HOPM, COQJAHCHUPOBAHHBIM pEXUM 3aHATUH W OTHAbIXa, peryispHas (u3NYecKas aKTHBHOCTb), OEpeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UUYECKOMY U MCUXUUYECKOMY 3710POBBIO;

MMOHMMAaHUE [IEHHOCTU MPABUJ UHAUBUIYAIHHOTO M KOJJIEKTUBHOTO O€30MACHOTO MOBEACHUS B CUTYyaIUAX, YTPOXKAIOIINX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HaHMUE MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K aKTUBHOM JEATENbHOCTU TEXHOJOTHMYECKON M COLMAILHOW HANpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
MJIAHUPOBATh U CAMOCTOSITEILHO BBITIOJIHAThH TAKYIO A€ TEILHOCTD;

HMHTEpEC K pa3iaudHbiM cepam npodhecCHOHAIBHOM JeATebHOCTH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOp Oymayiiei
podeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUI0 U CaMOOOPa30BAHHIO HA TIPOTSHKEHUU BCEH KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS S

AKOJIOTUYECKH 11€JIECO00Pa3HOE OTHOIICHUE K TIPUPOJIC KaK UCTOUYHUKY KU3HHU Ha 3eMJIe, OCHOBE €€ CyIeCTBOBAHMSI;

MIOBBIIIIEHNUE YPOBHS 3KOJIOTHYECKOU KYJIbTYpPhI: IPUOOPETEHUE OIbITA TJIAHUPOBAHUS MTOCTYIKOB U OIIEHKH UX BO3MOKHBIX
MOCJIEJICTBUM JIJIsl OKpYKaroLIed Cpeibl;

OCO3HaHMe ria00aJbHOT0 XapaKTepa FIKOJIOTHYECKUX MPoOJieM U yTel X pellieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPHOOpPETaeMble TPH H3YyYEHUHW OWOJIOTUM 3HAHHWS W yMEHHUS TPU PEIICHUU Tpodsem,
CBS3aHHBIX C PAIMOHAIBHBIM TPUPOJIOTIONBE30BaHNEM (COOJIOICHHE TIPaBWJI TIOBEACHUS B MPHUPOJE, HAMPaBICHHBIX HaA
COXpPaHEHHE PABHOBECHUS B IKOCHCTEMAX, OXpaHy BHJIOB, 3KOCUCTEM, OMOC]ephl);



AKTUBHOE HENPUATUE JEUCTBUM, NPUHOCAIIMX BpEN OKPYXAWIIEH NPUPOJHOW Cpele, YMEHUE IPOTHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE MTOCIIEACTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILAT UX;

HaJIMYMUE PA3BUTOTO DKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOM KyJIbTYphlI, OINbBITa JESITEIBHOCTH DKOJOTMYECKOU
HAIPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS UMH B IMO3HABATEIHHOM, KOMMYHUKATUBHON U COLMATILHOM MPAKTUKE, TOTOBHOCTU
K Y4aCTHUIO B IPAKTUYECKOM JACSITEIBHOCTH IKOJIOTMUYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKHM U OOIIECTBEHHOM
MIPaKTUKH, OCHOBAHHOTO Ha JIHAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM W YUTATENbCKOM KYJIBTYpPbhl KaK CPEICTBA B3aUMOJEUCTBHUS MEXAY JIOJbMH M TO3HAHUS
MUpa;

MOHUMAaHUE crenuPpuKU OUOJIOTUU KaK HAYKH, OCO3HAHUS €€ posid B POPMUPOBAHUH PAITMOHAIEHOTO HAYYHOTO MBIILICHHUS,
CO3/IaHMU IIEJIOCTHOTO MPECTABICHUS 00 OKpY’KAIOLEM MHpE Kak O €JUHCTBE MPHUPOJbI, YEIOBEKAa U OO0IIECTBA, B IMO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIIEHUH MPOOJIEM COXPAHEHUSI PUPOITHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTHM OHMOJOTMM JUIsl COBPEMEHHOM UIMBMIIM3ALMKM: OOECNEYeHUs] HOBOIO YPOBHS Pa3BUTHS
MEJUIMHBI, CO3/JaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHUW, CIMOCOOHBIX PEIIaTh PECypCHbIE NMPOOJEMbl Pa3BUTHs YEJIOBEYECTBA,
MOMCKa MyTeW BbIXOJAa M3 TJIOOATBHBIX 3KOJOTMUECKMX Npo0ieM M oOecreyeHus Mepexona K YCTOMYMBOMY pPa3BHUTHIO,
parMoHAIIbHOMY MCIIOJIb30BaHUIO IPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUHU OMOJOTMYECKMX 3HAHUN B LEJSIX MOBBIIIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHON
IPaMOTHOCTH, KaK COCTaBHOM YacTu (DyHKIIMOHAILHON TPAMOTHOCTH 00yJaronuxcs, GopMupyeMoii pu N3y4eHUN OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB TIO3HAHMS, HCIHOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOIb30BaTh
MoJlydaeMble 3HAHUS IS aHAIM3a U OOBSICHEHMS SIBJICHHUI OKPYKAIOIMIEro MHUpPa U MPOUCXOJAUIMX B HEM M3MEHEHHM, yMeHUE
nenarb 0OOCHOBaHHBIE 3aKJIIOYEHHMS HA OCHOBE HAyYHbIX (DAKTOB M HMMEIOMIMXCA NAHHBIX C LEJIbI0 MOJYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIOJB30BaTh OMOJOrMYECKHE 3HAHUS JUIsl pelleHHs MpoOJieM B PEalbHBIX >KU3HEHHBIX
CUTYyalUsX;

OCO3HaHHUE LIEHHOCTU HAYYHOU AESATENBHOCTH, TOTOBHOCTh OCYILIECTBISATH IPOEKTHYIO U MCCIIEIOBATEIBCKYIO JIESTEIBHOCTD
WHJIUBUAYAJIHO U B TPYIIIIE;



TOTOBHOCTBH U CIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO, K AaKTUBHOMY IMOJYUYEHHUIO HOBBIX 3HAaHUI
110 OMOJIOTUHU B COOTBETCTBHUH C KU3HECHHBIMH ITOTPEOHOCTSMH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHsle pe3yiabTaTbl OCBOEHHS ydyeOHOro mnpeameTra «buonorus» BKIIOYAIOT: 3HAUMMBbIE A (DOPMHPOBAHUS
MHUPOBO33PEHHUST 00YUAIOMIMXCS MEXKIUCHUIIMHAPHBIE (MEXMpPEIMETHbIE) OOIICHAayUYHbIe MOHATHS, OTPaXKarollue LEJIOCTHOCTD
HAyYHOW KapTHHBI MHpa U CHenu(UKy METOJOB IO3HAHHWSA, WCIOJIBb3YEeMbIX B ECTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS,
ABJICHHE, IPOLIECC, CUCTEMA, HAYYHBIN (DAKT, IPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIEI0BaHNE, HAOIIOICHHE,
U3MEpEHHE, SKCIIEPUMEHT U JPYTUe); YHUBEpCaIbHbIC yueOHbIE AeHCTBUS (IT0O3HABATE/IbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE),
oOecneunBaromye (GopmMupoBaHue (PYHKIMOHAIBHON I'PaMOTHOCTH M COLMAIbHONM KOMIETEHIMH OOYYaromMXCsl; CIOCOOHOCTh
oOyyaroluxcsi UCMHOJIb30BaTh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMS U YHHMBEpCaJbHbIE y4eOHBIE
JEMCTBUS B IO3HABATEIBHON U COLIMAIBHON MPAKTHKE.

B pesynbrare m3yueHus OMOJIOTMM Ha ypOBHE CpeAaHero ooduiero obdpa3oBaHus y oOydarouierocs OyAayT c(popMUpOBaHbI
MO3HABATENbHBIE YHUBEPCAIbHbIC Y4eOHBIC NEHCTBUS, KOMMYHUKATHBHbBIC YHUBEpCAJIbHBIC y4eOHBIC NEHCTBUS, PETYJISTHBHBIC
YHUBEpCalbHbIe YU€OHbIE IEUCTBUS, COBMECTHAS JACSITEIBHOCTb.

MetanpeameTHble pe3yiabTaTbl OCBOEHUS MPOTPaMMbl CPEeTHEr0 OOIIeTr0 00pa30BaHusl JOKHbBI OTPAXKATh:

Ogi1ageHHe YHHMBEPCAJIbHBIMU YUeOHbIMHU MI03HABATEIbHBIMH JeHCTBUSIMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSITENIbHO (POPMYJIMPOBAThH U aKTYaJIU3UPOBATH MTPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUHM 3HAHMI MPUEMBI JIOTUYECKOTO0 MBIIUICHUs (aHajdu3a, CUHTE3a, CPABHEHHUS, KJIaCCU(PUKALIUU,
000011IeHNsI), PACKPBIBATh CMBICI OMOJIOTMUECKUX TMOHATUN (BBLACNATh MX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH CBSI3U C
APYTUMH TTOHITHIIMH);

ONpeNeNsATh ENH eITeIbHOCTH, 3aJ]aBast MapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI JEATEIILHOCTHU C
MOCTaBJIEHHBIMU LIEJISIMU;

MCIOJIb30BaTh OMOIOTHUECKHUE MOHATHS ISl 00bSICHEHUs (DaKTOB U SIBJICHUN KUBOU MIPUPOIBI;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIyKTUBHBIC, NEAyKTHBHBbIC, IO AaHAJOTWH), BBIABIATH 3aKOHOMEPHOCTH U
IPOTUBOPEYMSI B paCCMaTPUBAEMBIX SIBJICHUX, (POPMYIUPOBATh BHIBO/BI U 3aKIOUCHHUS;



MPUMEHSTh CXEMHO-MOJICTIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOIICHUH B HW3y4aeMbIX
Ouonornyecknx 00BbEKTax, a TAKKE MPOTUBOPEUHA PA3HOTO POJIA, BEISIBICHHBIX B PA3TUYHBIX MHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabareiBaTh IJIaH PEIICHUS TPOOJIEeMbI C YUETOM aHAIM3a UMEIOIITUXCSl MaTepUAIIbHBIX U HEMAaTePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSATEIBHOCTH, OIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJSAM, OIICHHWBATh PUCKH IOCIEIACTBUM
NeATEIIbHOCTH,

KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYATbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIIEeI0BaTEIbCKHE 1eiCTBUSA:

BJIQJICTh HAaBBIKAMU Yy4E€OHO-HCCIIEIOBATENILCKOM M TMPOCKTHOW JAESATENbHOCTH, HaBBIKAMHU pa3pelieHuss mpooseM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aja4, TPUMEHEHHUIO Pa3IMYHbIX
METOJI0B MTO3HAHUS;

MCIIOJIb30BaTh PA3JIMYHbIC BUJBI JEATEILHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro MHTEPHpEeTaluu, Tpeodpa3oBaHUI0 U
MIPUMEHEHUIO B YUEOHBIX CUTYAIlUsAX, B TOM YHCJIE MPU CO3aHUU YUEOHBIX U COIIUATBHBIX MPOEKTOB;

(hopMUpOBaTh HAYYHBIN TUIT MBIIIJICHUS, BJIAJIETh HAYYHON TEPMUHOIOTHUEH, KITFOUEBBIMU MOHSITUSMUA U METOJIaAMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEeIbHOMN ACSITEILHOCTH U KU3HEHHBIX CUTYaIIUsX;

BBISIBJISITh MPUYUHHO-CJICACTBEHHBIC CBSI3M W aKTYallM3UPOBATh 3aJady, BBIJBUTAaTh TUMOTE3y €€ pEIICHUs, HaXOAUTh
apryMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh MapaMeTPpbl U KPUTEPUU PEIIICHUS,

aHAJIM3UPOBAaTh TOJYYCHHBIE B XOJI€ PEHICHMS 3aJlaud pe3yJbTaTbl, KPUTHUYECKU OIICHHUBAaThb HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYILIECTRIIATH 1eJICHANPABICHHBIN MOUCK MTEPEHOCa CPECTB U CIIOCOOO0B ACHCTBUS B TPOGECCUOHATIBHYIO CPEIY;

YMETb NMEPEHOCUTH 3HAHUS B MIO3HABATEIILHYIO U TPAKTUUECKYIO 00JIaCTH KU3HEACSITEIHbHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MpEAJiaraTh OPUTHHAIBHBIC TIOJIXOJbI M PEIICHUS, CTaBUTh MPOOJIEMBbI M 3aJaud, JOIMYCKAIOIIHEe
aJbTEPHATUBHBIC PELICHUS.

3) padora ¢ nngopmanueii:



OpPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHUKAX MH(OpMaIuu (TeKcTe y4eOHOro mocoOus, Hay4yHO-MOMYJISIPHON JIUTEpaType,
OMOJIOTHYECKUX CIIOBapsAX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3zax [aHHBIX, B VHTepHeTe), aHaIM3upoBaTh HHGPOPMAIUIO
pa3IMyYHBIX BUIOB U (POPM MPENCTABICHUS, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HETIPOTHBOPEUUBOCTb;

(dopMyNMpoBaTh 3alpochl W NPUMEHATH pPa3IMYHbIE METOJbl HpPU IOUCKE U OTOOpE OHOJOrMYecKod HH(OpMAaIUH,
HEOOXOAMMOM JJIs1 BBINIOJIHEHMSI YUeOHBIX 3a7a4;

npuoOpeTaTh OMNBIT HCIONb30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHM, COBEpIICHCTBOBATH KYJIBTYpPY
AKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIBHYIO (OpMYy NpPEACTABICHHUS OHOJOrMYecKorM HuH(opManuu (cxembl, rpadukH,
JMarpamMMbl, TaOJIUIIbI, PUCYHKH U IPYTOE);

HCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MpH paboTe ¢ OMoIornyeckoil nHpopmanren: NpUMEHATh XUMUYECKHE,
¢u3nueckrue U MaTeMaTU4YECKUE 3HAaKU U CUMBOJIBI, (hOopMyIibl, aO0OpeBUaTypy, HOMEHKIATYPY, UCIOJIb30BaTh U MPEOOPa30BHIBAThH
3HaKOBO-CUMBOJIMYECKUE CPEACTBA HAIJISTHOCTH;

BJIQJI€Th HABBIKAMU PACIO3HABAHMS U 3alIMThl HH(OpMAIUU, HTHPOPMALIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OgiageHne YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBUSIMM:

1) o01enme:

OCYUIECTBJISATh KOMMYHHUKAIIMU BO BceX c(epax *KU3HMU, aKTUBHO y4acTBOBATh B JUAJOre WM AUCKYCCHUHU IO CYIIECTBY
oOcykaemMoil TemMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BBICKA3bIBaTh CYKJIEHHUS OTHOCHUTEIBHO BBIMOJIHEHUS IpejiaraeMou 3aiaud,
YUUTBHIBATh MHTEPECHI U COTTIACOBAHHOCTh MO3UIIMN APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CPEJCTBA OOIIEHUS, TOHUMATh 3HAYEHHE COLMATbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS
KOH(JIMKTHBIX CUTYaIlNi, yMETh CMAT4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BIAJETh PA3JIMYHBIMU CHOcOOaMU OOIIEHHUS M B3aUMOJCHCTBUS, MOHUMATh HAMEPEHUs APYTHX JHOACH, MNpPOSBIATH
YBXUTEIHHOE OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOU (popme hopMyIHpOoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JJIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCHOJIb30BAHUEM SI3bIKOBBIX CPECTB.

2) coBMeCTHas1 AeSITeIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEMMYIECTBA KOMAaHIHOM W WHIWBUIYadbHOW palbOTHI MPH PEIICHUH OUOJIOTUYECKOU
po0ieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHS TPYMIOBBIX (HOPM B3aMMOJEHCTBUS MPHU PELICHUH Y4eOHOM 3a/1a4H;



BBIOMpATh TEMAaTUKy U METOABl COBMECTHBIX NEUCTBUU C YYETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KaXKIOTO 4JIeHA
KOJIJIEKTHUBA;

IPUHUMATh 1(E€JIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH IEUCTBUA MO €€ JOCTHUKEHUIO:
COCTaBJIATh IUIaH AEUCTBUMN, pacCIpeNEsATh POJI C YIETOM MHEHHUM y4aCTHUKOB, OOCYKIaTh pE3yJIbTaThl COBMECTHON PadOTHI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaXKJIOr0 yYaCTHUKA KOMaH/bl B OOIIMI pe3yabTaT 0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeUIaraTb HOBBIE POEKTHI, OLIEHUBATDH UJIECH C IMO3ULMN HOBU3HBI, OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMUECKOE MOBEJICHUE B PA3JIMYHBIX CUTYalUsX, NPOSBISATh TBOPUYECTBO U BOOOPAKEHHE,
OBITh NHULIUATUBHBIM.

OBJageHne YHUBEPCAIbHBIMU PeryJasSTUBHbIMU ACHCTBUAMM:

1) camoopranu3anmus:

MCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUIS BBISIBJICHUS MPOOJIEM U UX PELICHUS B dKU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUM LIEJEBbIE U CMBICIOBbIE YCTAHOBKM B CBOMX JEHCTBHUAX U IOCTYIKAX IO
OTHOILIEHMIO K JKMBOM IPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYXKAOIINX;

CaMOCTOSATENIbHO OCYILECTBIIATh IO3HABATENbHYIO JESITENbHOCTh, BBISBIATH MPOOJIEMBbI, CTaBUTh W (POPMYIHPOBATH
coOCTBEHHBIE 3a/1a4u B 00pa30BATEIbHOMN AESITEIIbHOCTU U )KM3HEHHBIX CUTYalUsIX;

CaMOCTOSATENIbHO COCTABJIATH IUIAH PELICHUsI MPOOJIEMbl ¢ YYETOM HMMEIOIIMXCA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTCHUM;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTEHUH;

7ieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocOO0CTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW APYAUIIMU B PA3HBIX O0JACTIX 3HAHUMN, MOCTOSHHO MOBBIIIATH
CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JABaTh OLICHKY HOBBIM CHUTYaLUsIM, BHOCUTb KOPPEKTHUBBI B IEATEIIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIa/IETh HaBBIKAMH MMO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JACUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX
pEe3yJbTaTOB U OCHOBAHUM, UCTIOIB30BATh MPUEMBI PEPIICKCHH ISl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELLICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUICHUS TI0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MIPU aHATIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHATHE Ce0NA U APYTrUX:

NPUHUMATh ce0sl, MOHUMAas CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPU3HABAaTh CBOE MPABO U NPABO JPYIUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOoro YeIOBEKA.
HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIe pe3yiabTaThl OCBOEHHS cOJepKaHUs ydeOHoro mnpeamera «buonorus» Ha yriayOln€HHOM YpOBHE
OpUEHTHPOBaHbl Ha obecniedeHre NpoUIbHOrO 00ydeHus oOydaromuxcsi Ovojoruud. OHM BKJIIOYAIOT: CIEHU(PUYECKUE IS
OMOJIOTUM HAy4YHbIE 3HAHMS, YMEHHUS U CIOCOOBI JIEWCTBUM MO OCBOEHHUIO, MHTEPIPETAUUMU U MPEOOPA30BAHUIO 3HAHMM, BHJIBI
NEATENBHOCTH MO TMOJYYEHUIO HOBBIX 3HAHUU W MX NMPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, @ TAK)KE B PEATbHBIX KU3HEHHBIX
cutyauusax. [IpeqMerHsie pe3yapTaThl IPEACTABIEHBI 110 TOJaM U3YUYEHHUS.

[IpenmeTHbIe pe3yapTaThl OCBOECHHUS yueOHoro npenmMera «buonorus» B 10 knacce n0mKHbBI OTpaXxaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE€ U POJIM OMOJOTMH B CHCTEME €CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHM €CTECTBEHHO-
Hay4YHOU KApTHUHBI MUpPA, B MO3HAHUHU 3aKOHOB MPUPOJbl U PEUIEHUU NPOOJIEM pallMOHATIBHOTO MPUPOIOINOJIb30BAHUS, O BKIAJC
POCCHICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTUE OMOJIOTUY;

BJIaJICHUE CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpask BKIIIOUAET: OCHOBOMOJIAratoume OMoJI0rnuecKre TEpMUHbI U OHATHS
(>KM3HB, KJIETKA, OPraHu3M, METa00JIU3M, TOMEOCTAa3, CAMOPETYJISLINS, CAMOBOCIIPOU3BEICHUE, HACIEACTBEHHOCTh, U3MEHYUBOCT,
pOCT M pa3BuTHE), Onosorndeckue teopun (kinetounas teopus T. llIBanna, M. Illneiinena, P. Bupxosa, xpomocomHas Teopust
HacieactBeHHoctn T. Moprana), yuenus (H. WM. BaBunoBa — o 1eHTpax MHOTrooOpasusi M MPOUCXOXKIACHHUS KYJIbTYPHBIX
pacTeHuii), 3aKOHbI (eINHOO00Pa3Hsi IOTOMKOB MEPBOTO MOKOJIEHUS, PACUICTUICHHUS, YUCTOThI TaMeT, HE3aBUCUMOTO HACJIEJOBAHUS
I'. MeHpaens, roMOJIOTHUECKUX PSAIOB B HaciencTBeHHoM n3meHunBoctd H. Y. BaBuiioBa), npuHIMIBL (KOMITJIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMHU HAY4YHOT'O MO3HAHMS, UCIIONIb3YEMBIX B OMOJOTUYECKUX HUCCIEIOBAHUAX JKUBBIX OOBEKTOB
(onucanue, u3MepeHue, HaOII0IeHUE, SKCIIEPUMEHT);



YMEHHE BBIJCNATH CYIIECTBEHHBIE MPU3HAKHI: BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT, OJTHOKICTOYHBIX M MHOTOKJIETOUHBIX
OpPraHHU3MOB, B TOM 4YHuCle OakTepuil, rpuOOB, paCTeHUH, KUBOTHBIX U YEJIOBEKa, CTPOCHHUS OPraHOB M CUCTEM OPTraHOB PacTEHUM,
KUBOTHBIX, YEJIOBEKA, IMPOIECCOB >KU3HEICATEIBHOCTH, TMPOTEKAIONIMX B OpraHW3MaxX pacTEeHWH, >KMBOTHBIX W YEJIOBEKa,
OMOJIOTMYECKUX TMpolleccoB: oOOMeHa BemiecTB (MeTaboau3M), TpEeBpallieHUus DSHEPruu, OpOXKeHHUs, aBTOTpo(HOro u
rereporpopHOr0 TUIIOB THUTaHWs, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo3a, TaMeTOTeHe3a, SMOpHOTeHe3a,
MOCTAMOPUOHAIBHOTO PAa3BUTHS, Pa3MHOXKEHHS, HHIMBUIYaTbHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€He3a), B3aUMOJICHCTBHUS TCHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0DA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3W MEXY OPTaHOMIAMHU KJICTKH M UX (YHKIIUSIMH, CTPOCHUEM KIIETOK Pa3HBIX TKaHEH U
uX (YHKOUSIMH, MEXAY OpPraHAMH W CHCTEMaMH OpPraHOB Yy PACTCHHM, >KMBOTHBIX M YEJIOBEKa W WX (DYHKIUAMHU, MEKITY
CUCTEMaMHU OpPraHoOB U MX (DYHKIMSIMHU, MEXKIY dTarnaMyd OOMEHa BEIEeCTB, dTalaMu KJIETOYHOTO IMKJIA U >KM3HEHHBIX ITUKIIOB
OpraHU3MOB, ATallaMU AYMOPUOHATBLHOTO PA3BUTHSL, TCHOTUIIOM U (PEHOTUIIOM, (DEHOTUTIOM U (PaKTOpaMH Cpebl OOUTAHMUS;

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

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U CUMBOJIMKY JUISI I0Ka3aTeIbCTBA
POJICTBA OPTAaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIT;

YMEHHE pemaTh OWOJIOTWMYECKHWEe 3aJadud, BBIIBIATh TNPUYMHHO-CICJICTBEHHBIC CBSI3M MEXKIY HCCIEIyeMbIMU
OMOJIOTHYECKUMH MPOLIECCaMU U SIBJICHUSMU, JI€TIaTh BBIBOABI M TIPOTHO3bI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBITIOTHATH Jab0paTOpHBIE U MPaKTUYECKUE pabOThl, COOJII0IaTh MpaBHIia MPU padoTe ¢ Y4eOHBIM U J1a00OPaTOPHBIM
000opy10BaHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPATh WX HKCIEPUMEHTAILHBIMU CpPEACTBaMH, (OPMYIUPYS II€Jb HCCIEIOBaHUS,
aHATM3UPOBATh TIOJYUYCHHBIE PE3YyJIbTAThI U JIETIaTh BHIBOJIBI;

YMEHHUE y4acTBOBAaTh B y4€OHO-HCCIIEIOBATEIbCKON paboTe MO OMOJIOTHH, 3KOJOTUM U MEIULMHE, TPOBOJMMON Ha 0Oasze
IITKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIWYHO MPEACTABIIATh MOJYYCHHBIC PE3YJIBTAThl HA YYEHUYSCKUX KOH(EPEHITUAX;

YMEHHE OILIEHWBATh STUYECKUE ACTICKThl COBPEMEHHBIX HCCIIEOBaHMUN B 00JacTh OWOJIOTUM W MEIUIMHBI (KIIOHUPOBAHUE,
HCKYCCTBEHHOE OILIOJIOTBOPEHHE, HAIIPABIEHHOE U3MEHEHNE T€HOMA U CO3/JaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOP Oyaymiel mpodecCHOHaIbHON NeaTeTbHOCTH B 001acTH OMOJIOTHH, METUIINHEI,
OMOTEXHOJIOTHH, BETEPUHAPUU, CEIIHCKOTO XO3SICTBA, MHUINEBON MPOMBINUICHHOCTH, YIIYyOJATh TO3HABATEIbHBIN WHTEpEC,



HAIPaBJICHHBII Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccun W MPOAOKEHHWE OMOIOTHYECKOro oOpa3oBaHUS B
OpraHMU3aIMsIX CPEeTHETO MPOGECCHOHATBLHOTO U BBICIIET0 00pa30BaHMUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOTO npeamMeta «buonorus» B 11 Kiacce 10TKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTMM B CUCTEME €CTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, B MO3HAHWUU 3aKOHOB MPUPOJBI U PEIICHUH 3KOJIOTMYECKHX IMpOOJIeM 4eloBevecTBa, a
TaKk)K€ B PEUICHHH BOMPOCOB PAI[MOHAIBLHOTO MPUPOIOIOIb30BaHMS, U B ()OPMHUPOBAHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHUPOJIE,
0OIIECTBY, YETOBEKY, O BKJIA/I€ POCCUICKUX H 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOTUY;

YMEHHUE BIIAJIETh CHCTEMOW OWOJIOTMYECKUMX 3HAHMM, KOTOpas BKJIIOYAET ONpENEJCHUs M TOHMMAaHHWE CYIIHOCTH
OCHOBOIIOJIAralIIKUX OHOJOTMYECKUX TEPMHUHOB UM TIOHATUM (BUA, OJKocucTteMa, Ouocdepa), OHONOrHUYECKUE TEOPUU
(3BoronmonHas Teopus Y. JlapBuHa, cuHTeTHUECKast Teopus 3Boitonun), yueHus (A. H. CeBeproBa — 0 myTAX U HanpaBJICHUSIX
sBomonuu, B.W. Bepuajackoro — o 6uocdepe), 3akoHbl (reHeTruueckoro paBHoBecus Jx. Xapau u B. BaitnOepra, 3apoabiieBoro
cxoactsa K. M. bapa), npaBuna (muaumyma fO. JInbuxa, 3xogoruueckoil TupaMuIsl SHEPTUN ), TUIOTE3bI (runore3a «mupa PHK
VY. I'unGepra);

YMEHHUE BJIAJE€Th OCHOBHBIMM METOJAMH HAy4YHOTO IMO3HAHHUSI, UCIOJIb3yEMbIMH B OMOJOTMYECKUX HCCIIECTOBAHUSAX JKHUBBIX
00BEKTOB U 3KOCUCTEM (OMHCaHUE, U3MEPEHHUE, HAOIIOEHUE, SKCIIEPUMEHT), CIIOCOOAMH BBISIBICHHS M OLEHKH aHTPOMOTE€HHBIX
W3MEHEHU B IPUPOJE;

YMEHHE BBIJICIATh CYIIECTBEHHbIE NPHU3HAKU: BHUJOB, OHMOTEOIEHO30B, SKOCHUCTEM M OuOCdepbl, CTaOMIM3UPYIOLIETO,
JABWKYIIETO M PAa3pbIBAIOLIET0 €CTECTBEHHOIO OTOOpAa, ajuIoNaTpUYECKOr0 M CHUMIIATPUYECKOrO BHI000pa30BaHMsI, BIMSHUS
ABMOKYIIMX CHJI 3BOJIOUMU HAa TEHO(MOHJ MOIMYJSIHMU, MPUCITOCOOJIEHHOCTH OPraHM3MOB K cCpele OOuTaHMs, YepelOoBaHUsA
HaIIPaBJICHUH 3BOJIIOLIMHA, KPYTOBOPOTA BEILIECTB U ITIOTOKA YHEPIUU B DKOCUCTEMAX;

YMEHHE yCTaHABIIMBATh B3AUMOCBSI3U MEXKAY MPOLIECCAMU 3BOJIIOLNHA, IBUKYIINMHU CUJIIAMHU aHTPOIIOT€HE3a, KOMIIOHEHTAMH
Pa3IUYHBIX IKOCUCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHUE BBIABIISTH OTJIUYUTENIbHBIE TPU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOJIEHHOCTh BUIOB K Cpeie 0OMTaHus, aOMOTUYECKHUX
U OHMOTHMYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aHMMOCBSI3€Hl OpPraHu3MOB B COOOIECTBaX, AHTPONOICHHBIX W3MEHEHHH B
AKOCUCTEMAaX CBOEH MECTHOCTH,



YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aApPTyMEHTBI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY JJIsl JJOKA3aTelIbCTBA
pPOJICTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX IPYIIl, B3aUMOCBS3H OPraHU3MOB M Cpellbl OOWTaHUs, €IMHCTBA YEIOBEYECKUX
pac, He0OXOJUMOCTH COXPAHEHHUs] MHOTOOOpa3us BUJIOB U SKOCUCTEM KaK YCIOBHUS COCYIIECTBOBAHUSI MPUPOJIbI M YEJIOBEUECTBA;

yMEHUE pemaTh OHOJOTWYECKUE 3a/aud, BBISBISATH NPUYUHHO-CIIEACTBEHHBIE CBSI3U  MEXKAY HMCCIEIyEeMbIMU
OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSIMU, JI€JIaTh BHIBOJIbI U IPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBINOIHATH JJA0OpATOPHBIE U MPaKTUUYECKUE pabOoThl, COOIOIATh MpaBuiIa Mpu paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM
000py10BaHUEM;

YMEHUE BBIBUTaTh THUIOTE3bl, MPOBEPITh HX HKCIEPUMEHTAIbHBIMH CpPEICTBAMH, (POPMYNHPYS LEIb HCCIEAOBAHMS,
aHAJIM3UPOBATh MOJYUYECHHBIE PE3YJbTAThI U JI€TATh BHIBOJIBI;

YMEHHE y4acTBOBaTh B YYEOHO-UCCIIEOBATEIbCKON paboTe MO OMOJOTUH, 3KOJOTMU M MEIUIMHE, MPOBOAUMON Ha 0ase
IIKOJIBHBIX HAYYHBIX 00IECTB, U MyOJIUYHO MPECTABIAThH MOJYYCHHBIC PE3YJIbTAThl HA YYEHUYECKUX KOH(DEPEHIUSX;

YMEHHUE OLECHUBATh THUIOTE3bl M TEOPUU O IPOUCXOKICHHUM JKWU3HHU, YEJIIOBEKA M 4YEJIOBEUECKUX pac, O MPUUYUHAX,
MOCJIEJICTBUSIX U ClIOCO0AaX MPEIOTBPAILEHU I100albHbIX U3MEHEHHI B Ouocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBINA BHIOOP OyAylleid mpodeccHoHaIbHON NESITEIbHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH,
MPUPOAONOIb30BAHMS, MEIULMHBI, OHOTEXHOJIOTMHM, IICUXOJIOTHMHM, BETEpPUHAPUHU, CEIbCKOTO  XO3SAMCTBA, MHUILIEBOMN
MPOMBIIUIEHHOCTH, YIIIyOJISTh [MO3HABATENIbHBIA MHTEPEC, HAIIPABICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuun
Y TIPOJI0JDKEHNE OMOJIOTUYECKOT0 00pa30BaHus B OpraHU3allUsSIX CPEeIHET0 MpodheCcCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoaudecTBo 9acoB
DJIeKTPOHHbIE
n | HaummeHoBaHue pa3ieson (un¢posBbie)
KoHTpoJibH IIpakTHyeck
/ | ¥ TeM mporpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoTbl
n pecypchl
1 buonorus kak Hayka 1
) JKuBbie CUCTEMBI U UX )
M3y4YeHue
3 buosorus knetku 2 0.5
XuMu4deckast OpraHmu3amnus
4 P 10 1 1
KJIETKHU
5 Crpoenue u pyHKIUH g 5
KJIETKH
OOMeH BelecTB U
6 [IpEBpAllCHUE DHEPTUU B 9 1
KJIETKE
Hacnencrsennas
7 uHpopmanus u 9 0.5
peanu3zanus €€ B KIETKe
8 JKU3HEHHBIN 1TUKIT KJIETKH 6 1
Crpoenue u KITUH
9 P Pyn 17 I 1.5

OpPTraHU3MOB




PasmHOkeHuUE U pa3BuTHE

10 8 1.5
OpraHu3MOB
['eneruka — Hayka o
1 HACJIEACTBEHHOCTHU U ) 0.5
H3MEHYHNBOCTH
OpraHu3MOB
12 3aKOHOMEPHOCTH 10 1
HACJIEeACTBEHHOCTH
13 3aKOHOMEPHOCTH 6 !
H3MEHYUBOCTH
14 | T'enernka yejgoBeKka 3 0.5
15 Cenekuusi OpraHu3MOB 4 1
buorexHonorus u
16 4
CHHTETHYECKAsT OMOJIOT U
17 | PesepBHOE Bpems 1
BILIEE KOJIMYECTB
OBIL o1 CTBO 102 13

YACOB I10 I[TPOTPAMME




11 KIIACC

Ne

~

HaumeHoBaHue pa3jie/ioB
U TeM MPOrpaMmbl

KoaudecTBO 9acoB

Bcero

KonTpoiibH
ble paboThI

IIpakTHyeck
ue padoTsl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

3apojkicHUE B Pa3BUTHE
JBOJIFOLIMOHHBIX
[PEeICTaBICHNN B
OHOJIOT U

MuKpo3BOIOIMS U €€
pe3yabTaThl

14

Makpo3Bostronus u eé
pe3yiabTaThl

[Ipoucxoxaenue u
pa3BUTHE )XKU3HU Ha 3emiie

15

1.5

[IpoucxoxaeHue yeaoBeka
— aHTPOIIOTCHES

10

DKoJorus — Hayka o
B3alMOOTHOLIEHHSIX
OpPraHU3MOB U
HaJ0pPTaHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenou

0.5

Opranusmel u cpena
oOuTanus

1.5




2 DKoJorusg UBI/IJ:[OB u 9 0.5
MO YIS

9 DKOJIOTHUsI COOOIIECTB. 12 0.5
DKOJIOTHYECKUE CUCTEMBI

10 buocdepa — rmobanpHas 6
HKOCHCTEMA

1 UYenoBek 1 OKpyKaromas 6
cpena

12 | PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO
- 102 7.5

YACOB II10 ITPOTPAMME







HOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

N KoJsn4ecTBo 4acoB
DJIeKTPOHHbIE

uudpoBbIe
Tema ypoka Bee Kontpoan | [Mpaktudec | ysyyen : $p

o0pa3zoBaTeb
Hble KHe st p

ro
" padoTeI padoThI HbI€ pecypchbl

Jlara

~

Buonorus kak KoMIuieKCHast
HayKa U KaK 4acTb 1
COBPEMEHHOTO 00IIeCTBa

JKuBBIE CHCTEMBI U UX CBOWMCTBA 1

YPOBHeBaH OopraHu3any )KUBbIX
CHUCTEM

Hcropus OTKpBITHA U U3Y4EHUS
kieTku. Knerounas teopust

Meroasl MOJIEKYJIIPHON U
KJIETOYHOM OHonoruu.
[IpakTuyeckas pabora
«3yueHne MeToA0B KIIETOYHON
Ouosorun (xpomarorpadus,
anexTpodopes,
nuddepeHnrantbHoe
nentpudyruposanue, [1L[P)»




XUMHYECKUH COCTaB KIIETKU

MuHepaibHbI€ BEllECTBA
KJIETKH, X OMOJIOTHYECKasi POJib

Opranuyeckre BelecTna
KJIETKH — OCJIKH.
JlaboparopHas pabota
«O06Hapyx)eHHe OETKOB ¢
MOMOIIbIO KAYECTBEHHBIX
peaKIuii»

0.5

CoiicTBa, K1accupUKaIMs 1
GyHKIIIH OSITKOB

Oprannydeckue BeiecTBa
KJIETKH — YTJI€BOJIbI

OpFaHI/I‘-IeCKI/IC BCIICCTBA
KJIICTKHU — JIMIIMBI

Hyxneunossie kucnorsl. JIHK u
PHK. JIaboparopHas pabota
«MccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
Pa3JINYHBIX OPTaHU3MOBY

0.5

Crpoenue u pynkuuu ATO.

Hpyrue nykneosuarpudocdars
(HTD)




CexBennpoBanue [IHK.

1
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH, TIPOTCOMUKHU
1 MeTobl CTPYKTYpHOM
5 Oouosiorun
1 Turmbl KJIETOK.
6 [IpokapuoTnueckas KieTka
CrpoeHnue 3yKapuoTHYECKON
1 kietku. [IpakTuueckas padora 0.5
7 «M3yueHune CBONCTB KICTOYHOM '
MeMOpaHb»
1 [ToBepxHOCTHBIN anmapar
8 KJIETKH
OnHoMeMOpaHHbBIE OPTaHOMIbI
1 kneTku. [Ipaktuueckas padora
9 «3yueHne NBIKEHUS 0.5
ITUTOIIJIa3MbI B PACTHTEIHLHBIX
KIIETKax»
[TomyaBTOHOMHBIE OpTaHOU B
KJIETKW: MUTOXOHJIPHH,
2 mactuabl. JlaboparopHas 0.5
0 pabota «VccnenoBanue )

I1asMoJIn3a U ACIjIasMoJin3a B
PACTUTCIIBHBIX KJIECTKaXx»




HemeMOpaHHbIE OpraHOUIBI
KJIETKHA

N N =

Crpoenue u GyHKIUH S1pa

CpaBHutenbHas
XapaKTePUCTHKA KIETOK
sykapuort. JlaboparopHas
pabora «3yuenue cTpoeHus
KJICTOK Pa3IIUIHBIX
OpPTaHH3MOBY

0.5

ACCUMUIISIIIAS ¥ TUCCUMUIISALIUS
— JIB€ CTOPOHBI METa0O0IU3MA.
Turbr oOMeHa BEenecTs.
JlaGopaTtopHnast pabota
«M3y4yeHne kaTaTuTH4eCKON
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHIIa3bl WK
KaTajas3bl)»

DepMEHTaTUBHBIN XapaKTep
peaxkuii KJI€TOYHOIO
MmeTtabonusma. Jlaboparopnas
pabora «M3ydyenue
(bepMEeHTaTHBHOTO
pacIeryieHus IepoKcHuia
BOJIOPOJia B PaCTUTEIBHBIX U
KUBOTHBIX KJIETKAX»

0.5




2 Benku-akTuBaTophl u OENKU-

6 UHTHOUTOPBI

2 ABTOTpO(DHBINA THIT 0OMEHa

7 BEILECTB

2

2 doTtocuHTE3

) XemocuHTe3. JJaboparopHas

9 pabota «CpaBHEHHUE MPOIIECCOB 0.5
dboTocuHTE3a 1 XEMOCUHTE3a)
AHa’poOHbIe OpraHu3Mbl. Busl

3 O6poxxenus. JlaboparopHas

0 paborta «CpaBHEHHE MPOIECCOB
OpOXKEHUS U JBIXaHUS

3 AdpoOHBIE OPraHU3MBL. JTaIbI

1 SHEPreTUuecKoro ooMeHa
DHeprus MeMOpPaHHOTO

3 rpagueHTa npotoHoB. CHHTE3

2 AT®: pabora nporoHHoit ATD-
CHUHTa3bl

3

3 Peakuuu MaTpuyHOro CUHTE3a

3 Tpanckpunuys — MaTpUYHbBINA

4 cunte3 PHK

3 Tpaucnsauus u e€ sTarnbl




KonupoBanue aMUHOKHCIIOT.

3

6 Posib pubocom B OGnocunTe3e
Oenka

3 Opranuzanus reHoma y

7 IIPOKApHUOT U DYKapHUOT

3 MonexyspHble MEXaHU3MBbI

8 3KCHPECCUU F€HOB Y 3YKapUOT
Bupycbl — BHEKj€TOUHbBIE

3 (GhOpPMBI KU3HH B OOJIMTaTHBIE

9 napasutsl. [IpakTrueckas 0.5
pabota «Co3nanue Moaenu
BHUpYyCa»

4 BupycHsle 3a60eBanus

0 YeJIOBEKa, )KUBOTHBIX, PACTEHUN

4 Hanorexnonoruu B 6M0a0THN 1

1 MEIUIINHE

4 )

) Kvi3HEHHBIN UK KJIETKU

4 y

3 Matpuunslii cunte3 JJTHK

4 Xpomocomsl. JlabopaTtopHas

4 pabota «M3yueHne XxpoMocom 0.5

Ha FOTOBBIX MUKPOIIpErapaTax»




JleneHune KIeTKU — MUTO3

5
Tunsl kinetok. Kapuokunes u
nuTokuHes. Jlaboparopnas
4 pabora «HabGmroneHue MuTo3a B 0.5
6 KJIETKaX KOHYMKA KOpEeLIKa JyKa '
(Ha TOTOBBIX
MUKpOIIpenaparax)»
4 Peryssiiius sKM3HEHHOTO LIUKIA
7 KJIETOK
4
2 OpranusMm Kaxk eJuHOE 1IEJI0e
4 Txanu pacrenuil. JlaboparopHas
9 pabora «3yueHnune TkaHeu 0.5
pacTeHuin»
5 TKaHM )KUBOTHBIX U YEJIOBEKA.
0 JlaGoparopHas paboTa 0.5
«3yueHne TKaHEN KUBOTHBIX»
Opranbl. CUCTEMBI OPTaHOB.
5 JlaGoparopHas paboTa 0.5
1 «3y4yeHune opraHoB IIBETKOBOT'O ’

pacTCHUSA»

Omnopa Tena OpraHu3MoB

W W | D D

JIBr>KeHrE OPraHUu3MOB




[Iutanue opranu3zMoB

4

5 [TuTanne mo3BOHOYHBIX

5 XKHUBOTHBIX. [TummeBapurenbHas
CUCTEMa YEJIOBEKa

5

6 JlbIxaHue opraH1u3MoB

5 JIpIxaHue Mo3BOHOYHBIX

7 KUBOTHBIX U YEJIOBEKa

5 TpancnopT BemecTB y

8 OpraHU3MOB

5 KpoBenocHas cucrema

9 MIO3BOHOYHBIX KUBOTHBIX H
yesioBeKa

6

0 Brienenue y opranuzMoB

6

) 3amura y OpraHu3MoB

6

N HNMMmyHHas cuctema 4yenoBeka

6 PaznipakuMoCTh U perymsinus y

3 OpraHU3MOB

6 I'ymopanbsHast perynsius u

4 9H/IOKPUHHAS CHCTEMa
KUBOTHBIX U Y€JIOBEKa

6 ®opMBbl pa3MHOKEHUS
OpPraHU3MOB

6 [TonoBoe pazMHOKEHKE




Meiios

["ameTorenes. OGpa3zoBaHue U
Pa3BHUTHE MOJIOBBIX KJIETOK.
JlaboparopHas paboTa
«M3yueHne CTpOCHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

0.5

NuauBunyanbHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

3akJiaJika OpraHoB M TKaHEH u3
3apOJBIIIEBBIX JINCTKOB

Poct Pa3BUTHUC ) KUBOTHBIX.
JlaGopaTtopHast pabota
«BriaBnenne IMPHU3HAKOB
CXOJICTBA 3apO/bIIIeH
MO3BOHOYHBIX JKUBOTHBIX)

0.5

PazmHOXeHue u pa3BuTHe
pacrenuii. JlaboparopHas
pabota «CTpoeHHre OpraHoB
Pa3MHOKEHUs BBICIIUX
pacTeHui»

0.5




Hcropus ctaHOBIEHUS U
pPa3BUTHUS TEHETUKU KaK HAYKU

OCHOBHBIC TIOHSITHS U CUMBOJIBI
reHetuku. JlabopatopHas
pabota «Jlpo3oduna kak 0O0bEKT
TCHCTUYCCKUX HCCJIGIIOBaHHfI))

0.5

3aKOHOMEPHOCTH Haclle10BaHUs
npu3HakoB. MoHOruOpuaHoe
ckpemuBanue. [Ipakrnueckas
pabora "U3y4yeHue pe3ysnbTaToB
MOHOTMOPUAHOIO CKPEIIUBAHUS
y npo3o¢uisr"

0.5

I{uTomorunyeckre OCHOBBI
MOHOTHOPHUAHOTO CKPEIIUBAHUS

AHanH3pr}0mee CKpCIIMBaHUC.

Henomnnoe JOMUHHUPOBAHUC

JurubpuiHoe CKperuBaHme.
[IpakTuyeckas pabora
«3y4yeHue pe3ynbTaToB
JUTUOPUIHOTO CKPEIIUBAHUS Y
JPO30(HITBDY

0.5




Ilutonoruueckue OCHOBBI

9 JUTUOPUIHOTO CKPEIIMBAHHMS

8 CuenieHHoOe Hacle0BaHNE

0 MIPU3HAKOB

8 XpoMOCOMHas Teopust

1 HaCJIEICTBEHHOCTHU

8

N I'enetuka nona

8 I'enotumn kak nenoctTHas

3 cucremMa

2 I'eneTnyeckuii KOHTPOJIb

4 pa3BUTHSI paCTEHH, )KUBOTHBIX
U YeJloBeKa

8 W3MeH4YMBOCTH MPU3HAKOB.

5 Buner n3MeHYMBOCTH

8 MoudukarroHHast

6 W3MEHYUBOCTD
Bapuanvonsslii psg u
BapHaIlMOHHAS KPUBAs.
JlaGoparopHas paboTa

2 «HccnenoBanue

. 3aKOHOMEPHOCTEN 0.5
MOIU(PHUKAITMOHHON

n3MeH4uBOCTH. [TocTpoeHue
BapHAaIlMOHHOTO psla U
BApUAIMOHHON KPUBOM»




I'eHoTunnueckas
“3MeHUYUBOCTh. KOMOMHATUBHAA
U3MEHYUBOCTH

MyTanuoHHasi U3MEHYHBOCTb.
[IpakTuyeckas padora
«MyTtauu y 1po3o¢uisl (Ha
TOTOBBIX MUKPOIIpENapaTax )y

0.5

3aKOHOMEPHOCTH
MYTaIlMOHHOTO TIpoIIecca.
DNuUreHeTrka U SJIIUIeHOMUKA

['eneTnka yenoBeka.
[IpakTuueckas pabora
«CocraBieHue 1 aHalIu3
POAOCIOBHON

0.5

MeTtoabsl MeqUITMHCKO
T€HETUKU

3HaueHne MeaUIIHHCKOMN
TCHETHKH B MPEAOTBPAIICHUN U
JIEUEHUN T€HETHUECKHUX
3a00JIeBaHUM YeJIoBEKa




OCHOBHBIE TIOHATHUS CEICKITHH.
JlaGopaTopHnas pabota
«M3y4eHune copToB KyIbTYPHBIX
pacTeHHid U TTOPO JOMAITHUX
KHUBOTHBIX»

0.5

MeToabl CENEKIINOHHOMN
paboTtsl. JJaboparopHas paboTa
«M3yueHne MeTo10B CeNeKIuu
pacTeHuin»

0.5

JlocTrxeHus ceneKuuu
pacTeHui U )KUBOTHBIX.
[IpakTuueckas pabora

«[IpuBHBKa pacTeHHII»

CoxpaHeHnue, u3y4eHue u
UCIOJIb30BaHUE T€HETUYECKUX

pecypcoB

brotexHoNoOrus Kak HayKa u
0Tpacib MPOU3BO/ICTBA.
[IpakTuueckas pabora
«M3yueHune 00beKTOB
OHMOTEXHOIOTHHY

0.5

OCHOBHBIE HaIIPABJICHUS
CUHTETUYECKOI OMOJIOruun

XpOMOCOMHAsI U TEHHAas
UHXEHEepUs




0 Menununckue GUOTEXHOJIOTUA

1 PesepsHbliit ypok. [IoBTOpeHnue,
0 000011IeHNEe, CHCTEMATH3AINS
2 3HAHUU

OBILIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

102

13.5




11 KIIACC

N KonuuyectBo yacos
DJIeKTPOHHbIE
K Jlara o
I OHTPOJIb nugposbie
Tema ypoka Bce P IpakTuyec | HU3Yy4ueH
/ HbIe 00pa3zoBaTeJabH
ro KHe padotnl | MA
I padoTbI ble pecypchl
OBoJIIOLIMOHHAs Teopus Y. 1
JlapBuHa
JBHoKyIlHE CHIIBI 3BOJIIOLUN |
BHUJ10B 110 Y. J[apBuHYy
Bopnba 3a cymectBoBanue,
€CTECTBEHHBIN U 1
UCKYCCTBEHHBIH 0TOOp
dopMHUpoOBaHUE
CUHTETHUYECKOHN TeOpHUn 1
IBOJIIOLIMH
OTaInbl 3BOIOIMOHHOTO
IIpolLecca: MUKPOIBOJIIOLMS U 1

MaKpO3BOJFOIHA

HOHy.]'I?IIII/Iﬂ — DJICMCHTapHasi
CAHUIA 3BOJIFOITNN




3aKOH reHeTUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas
pabota «BrisiBieHHe
U3MEHYUBOCTH y 0CO0€EH
OJIHOTO BUQ»

0.5

DOnemeHTapHbIe (HaKTOPHI
IBOJIIOLIUU

DddexT ocHoBatensa. dpdext
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpanuu. M3onsumuu
MOMYJISILUNA: reorpaduueckas,
onooruyuecKas

11

EctectBenHsbIi 0TOOpD —
HaANPaBISAOMUN HaKkTop
JBOJIIOLUA

12

[TonoBoit oT60p

13

[IpucnocobneHHOCTH
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIIOIHH.
JlaGoparopHas paboTa
«3yuenue apomop¢o30B U
WIM0AJANTAllNN y PACTEHUHN U
KUBOTHBIX)»

0.5




14

[Tpumeps! ipucnocoOIeHUH y
OpPraHHU3MOB:
Mophosioruyeckue,
¢dusnonoruueckue,
OHMOXHMUYCCKHUC,
IIOBE/ICHYECKHUE.
JlaboparopHas paboTa
«[Ipucnocobnenus
OpPraHU3MOB U UX
OTHOCHUTEIbHAs
1EJIeCO00Pa3HOCTh)»

0.5

15

Bupn, ero kpurepuu u
cTpykTypa. JlaboparopHas
pabora «CpaBHEHHE BUIOB 110
MOP(OIOTHUECKOMY
KPUTEPUIO»

0.5

16

CrtpykTrypa BH1a

17

Bunoobpa3oBanue kax
pe3yabTaT MUKPO3BOIIOLNUN

18

CBs13b MUKPO3BOJIIOIIUU U
SIUAIEMUAOJIOTUU

19

MakposBonronus.
[TaneoHTOIOrMYECKHE METOIBI
U3Y4YEHUS HBOJIIOLUU

20

buoreorpaduueckne METOIbI
U3YUYEHHSI SBOITIOLIUT




21

OMOPHOIOTHIECKHE U
CpaBHUTEIBHO-
MOp(doTOrHuecKre METOIbI
U3yYCHUS IBOJIOIHN

22

MoneKyIapHO-r€eHETUYECKHUE,
OMOXHUMHUYECKHUE U
MaTeMaTUYECKHUEe METOIbI
U3YYEHHUS IBOJIIOINH

23

OO61re 3aKOHOMEPHOCTH
3BOJIIOLIUH

24

AnanTiBHAs paauanys.
HepaBHoMepHOCTH TEMIIOB
3BOJTIOIHUHU

25

HayuHnble runoressl
MPOUCXOKICHUS KU3HU Ha
3emie

26

JloHay4HbIe TPEeACTaBICHHS O
3apOKJICHUH KU3HU

27

OCHOBHBIE dTanbl
HEOPraHWYECKON HBOJIOIUU

28

I'nmoTe3sl 3apOKACHUA )KU3HU




29

Uctopus 3emin 1 MeToabl €€
nszydeHus. JlaboparopHas
pabora «3ydyenue u
OIMCAHME MCKOIIaeMBIX
OCTAaTKOB JAPEBHUX
OpPTraHU3MOBY

0.5

30

HauanbHbie 3Tambl
OpFaHHqCCKOﬁ 9BOJIFOIINH

31

OBOJIIOLUS DYKAPUOT

32

OcCHOBHBIE dTaNbl 3BOJIFOITUHN
pacTUTEIBHOTO MHpa.
[IpakTuueckas pabora
«M3yuenue ocobeHHOCTEN
CTPOCHHS PACTEHUI Pa3HBIX
OT/EJIOB»

0.5

33

OCHOBHBIE ITaIIbI 9BOJJOIHNHA
JKUBOTHOI'O MHpa

34

OBOJIIOIHNS JKUBOTHBIX.
[IpakTuueckas pabora
«M3ydenne ocobeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX
KUBOTHBIX)

0.5

35

PasButue xu3HU Ha 3emMiie o
spam W Ieproam




36

MaccoBble BEIMUPAHUS —
IKOJIOTHYECKNE KPU3UCHI
IPOILLIOTro

37

CoBpeMEeHHbIN IKOJOTUYECKUN
KPHU3HUC, €r0 0COOEHHOCTH

38

COBpeMCHHaﬂ CHUCTCMa
OpPraHu4cCKOIro nponuioro

39

OCHOBHBIE CHCTEMAaTUYECKUE
TPYIIIBI OPraHU3MOB

40

AHTpOHOJ’IOFI/IH — HayKa O
YCIIOBCKE

41

Pa3Butue npencrasnenuii o
IIPOUCXO0XKJICHUU YEIOBEKA

42

MecTo yenoBeka B CUCTEME
OpPTaHHYECKOTO MHPA.
JlaGopaTtopHnas pabota
«M3ydenne ocobeHHOCTEH
CTPOCHHUS CKeJIeTa YeIIOBEKa,
CBSI3aHHBIX C
MPSIMOXOKIICHHEM))

0.5

43

JBrKy1Me CUIIBI
aHTPOIIOreHe3a




44

CooTHolICHUE
OHMOJIOTHYECKUX U
COLIMATILHBIX (PaKTOPOB B
AHTPOIIOTeHE3e

45

OCHOBHEBIE CTaaUU
aHTPOIIOTeHE3a

46

[Taneorenernka u
[MaJIEOT€HOMUKA

47

9BOJ’IIOI_II/I$I COBPEMCHHOI'O
YCJIOBCKA

48

UYenoBeueckue packl.
[IpakTuueckas pabora
«M3y4eHne 3KOJIOTMYECKUX
azjanTanui 4eJIoBeKay

0.5

49

MexIucuuIIMHAPHBIC
METO/Ibl aHTPOTIOJIOTUHU

50

BapO)KI[GHI/IC " pa3sBUTHUC
OKOJIOTHMH

51

Meroasl SKOJIOTHH.
JlaGoparopHas paboTa
«M3yyenune MeTO10B
JKOJIOTHYECKUX
UCCIIEIOBAHUI

0.5

52

3HaYeHNE YKOJIOTUIYECKUX
3HAHUH T YeJloBeKa

53

Okonorunyeckue HakTopbl




54

AlGuotnyeckue GpakTopsbI.
CBeT Kak 3KO0JIOTHYeCKUit
daxrop. JlabopaTopHas
pabora «BpIsiBiIeHHE
IpUCIOCOOICHNUH OpraHMU3MOB
K BIIMSIHUIO CBETa»

0.5

55

AbGuotnyeckue GpakTopsbI.
Temneparypa kak
IKOJIOTHYECKUH (aKTOP.
JlaGopaTopHnas pabota
«Bp1sBIEHUE
MPUCTIOCOOJICHH OpraHU3MOB
K BIUSHUIO TEMIIEPATYPBD»)

0.5

56

AbuoTtnueckue GpakTopsl.
Bnaxnocts kak
9KOJIOTHYECKUN (haKTop.
JlaGopaTtopHnas pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHH U3
pa3HBIX MECT OOUTaHMSD)

0.5

57

Cpenapbl oOuTaHUs OPraHU3MOB

58

buonornueckue puTMsl

59

JKuznennsie hopmbl
OpPraHUu3MOB




60

BuoTtnueckue akropsrl

61

3HaueHne OMOTHYECKUX
B3aMMOACUCTBHI 11
CYILIECTBOBAHUSI OPTraHU3MOB B
cpene oouTaHus

62

DKOJIOTHYECKHUE
XapPaKTEPUCTUKH MOMYIISAILIIT

63

OCHOBHBIC TIOKa3aTeIIH
TOMYJISIIIH: YUCICHHOCTD,
IUIOTHOCTb, BO3PACTHAS U
HI0JIOBasi CTPYKTypa

64

OcHOBHBIE TTOKa3aTeIn
IMOIYJISALIUA: POKIAEMOCTD,
MPUPOCT, TEMI POCTA,
CMCpTHOCTB, MI/IFpaIII/II/I

65

DKOJIOTHYECKas CTPYKTypa
MomyJaanuu

66

JIuHaMuKa MOMyJISuu U €€
perymnsnus

67

Kpussie pocta yncieHHOCTH
nonyisunu. Kpussie
BbDKHUBAHHUS




DKoJIOru4ecKasi HulIa BUa.
JlaGopaTopHas pabota

68 0.5
«[Ipucnocobnenus cemsiH
pacTeHUi K paccenecHUIO»

69 | Bun xak cucrema nonynasuui

70 3aKOHOMEPHOCTH TTOBEACHUS U
MUTPAIUI )KUBOTHBIX

71 Coo011ecTBO OpraHu3MoB —
OHOLIEHO3

7 DKocucrema Kak OTKpbITast
cucremMa

7 KpyroBopot BelecTB 1 mMOTOK
SHEPTUU B IKOCHCTEME

74 OcHOBHBIE TIOKA3aTeNn
9KOCUCTEMBI

75 | DKOIOTHYECKHE MUPAMMUJIBI

76 N3menenus cooOriecTB —
CYKIECCUU
[IpupoaHbIe SKOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.

OKxocucreMsl MOpel U
OKEaHOB




78

[IpupoaHbIE S3KOCUCTEMBI.
DKOoCUCTEMBI TYHJIP, JIECOB,
CTeIeu, MyCThIHb

79

AHTpOHOFCHHBIC 9KOCHUCTEMbI

80

YpO0o3KOCHCTEMBI.
[IpakTuueckas pabora
«M3yveHue u onucaHue
yPOOIKOCUCTEMBI

0.5

81

3aKOHOMEPHOCTH
dbopMHpPOBaHUS OCHOBHBIX
B3aMMOJICUCTBUN OPraHU3MOB
B DKOCHCTEMax

82

MexaHu3Mbl BO3J€iCTBHUS
3arpsi3HEHUN pa3HbIX THUIIOB Ha
cyOOpraHu3MeHHOM,
OPraHU3MEHHOM,
MONYJISIIMOHHOM U
3KOCUCTEMHOM YPOBHSX

83

buochepa —
oOmiernaneTapHas 000JI09Ka
3emun

84

Vuenune B. U. Bepnaackoro o
ouocdepe




3aKOHOMEPHOCTHU

85
CYIIECTBOBaHMS OHOCHEpHI
26 KpyroBoportsl BemecTs u
OMOre0XUMHUYECKUE LIUKIIbI
%7 3oHanpHOCTH OHMochepsl.
OcHOBHBIE OMOMBI CYIIN
88 | YcroitunBocTh OGHoCcheps
29 DKOJIOrn4eckre KpU3uchl U Ux
IPUYHMHBI
90 Bo3szeiicTBue yenoBeka Ha
ouochepy
AHTpPOIIOT€HHOE BO3/IEHCTBUE
91 | Ha pacTUTENBHBIN U
JKUBOTHBIN MU
92 | Oxpana npuposl
OCHOBHBIE IPUHIIUIIBI
93 | yCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA U MIPUPOJIBI
Pammonansaoe
g4 | TIPHPOZIOTIONL30BAHME 1

COXpaHeHHUEe OMOJIOTHYECKOTO
pazHooOpa3zus 3emin




95

O60061eHne 1o Teme
«MuKpo3BOIIOLUA U €€
pe3ysIbTaTh»

96

O06o001enue no reme
«Maxpo3Boronus u €
pe3yJIbTaThD»

97

O000I11IeHNE IO TEME
«[Ipoucxox/IeHUE B pa3BUTHE
JKU3HH Ha 3eMIie»

98

O6o006menne o Teme
«IIponcxoxieHne 4yenoBeKa —
AHTPOIIOTEHE3»

99

O06001enue no TeMe
«IKOJIOTHS — HAyKa O
B3aUMOOTHOIIICHUAX
OpraHU3MOBY

10

O0001eHME 110 TEME
«OpraHusmsl U cpeaa
oOuTaHus»

10

O0001IeHNE IO TEME
«IKOJIOTHS BUIOB U
TIOMYJISIITA

10

O0o001enue no Teme
«buocdepa — rmodanpHas
9KOCHCTEMA»

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

7.5







YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETU HUHTEPHET
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