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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble ipeaMeTh». CornacHo nonoxenusMm GI'OC COO npodunbHbie yueOHbIC
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCuOHATBHBIM U BRICIIUM 0OpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAy4YHOI'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 337]a4ax U3ydyeHus ydeOHoro npeamera «buonorus» Ha yriiyOJI€HHOM YpPOBHE,
ompefeNnsieT o0s3areqbHOe (MHBApUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3yYEHHEM OHMOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpOCMATPUBACTCS  HAMNpPAaBJICHHOCTh  Ha
MOCJIEYIOEe pa3BUTHE OWOJIOTMYECKUX 3HAHUM, OPHEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILJIEHHUS, IPEICTABICHUH O 310pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOILICHHS K OKpY’Karollel mNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTUU TakKe
MOKa3aHbl BO3MOXKHOCTH ydeOHOTO mnpenmera «buomorus» B peanusanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpPIKaHUS
OMOJIOrMUecKoro oOpa3oBaHus Ha yPOBHE CPEIHEro 0011Iero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriryOJieHre 3HaHUM 00y4aroIuXxcs 0 dKUBOU MPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOU OMOJIOTUH, SMOPUOSIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMonoruueckoro  oOpa3oBaHMs B By3aX W OpPraHU3alMsSIX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O pAacTEHUsSIX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIATHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHMYECKOro MUpa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus muaHeTsl. Tak, B 10 knacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHU
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCsS 3HaHMSI OOyYaromMXcs MO OOTaHUKE, 300JO0TMH, aHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3yqaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MW, MPUHIUIIOB U MPaBUIL,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aClleKTax OMOJIOTMYecKUX 3HaHuM. Jlis
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIaI0M OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMUYECKUX M SKOJOTHUYECKUX PoOIIeM.

Lenb n3yuenus: yueOHoro npenmera «buonorusp» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHu3alii KUBBIX CHCTEM pa3HOTO paHra MW MPUOOpPETEHHE YMEHUI
WCITOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneiaEéHHON 00IacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buonorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, broctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHUE OOYy4YaloMIMXCSd C METOJAMH TO3HAHHUS >KUBOW MPUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEIbHOTO TMPOBEJICHUS OMOJIOTMYECKUX HCCIICIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, JKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJicHUE OOYYaIOIUMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HMHGOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOILICHUIO K OKpPYXKaIoIlel MNpUPOJAHOM cpeae, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa;, XapaKTepu3oBaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCE€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IEJIOM M K OTJIETHHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMHUPOBAHUE IKOJIOTHUUECKOM,



T€HETUYECKON IPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIC; MHTETPAITAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
PUPOAOTIOIH30BaHNUHU (COOTIOICHHUE TTPABUII TOBEACHHUS B IPUPO/JIC, OXPAHbI BUIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUs
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNI0, B COOTBETCTBUH C
WH/IMBUTyaJIbHBIMU UHTEPECAaMU U MOTPEOHOCTAMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero o0miero oopasosanus, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOydEeHHUS OUOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTHH HA YTIIYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4YaromMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IMPUPOIHBIX YCIOBHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OnoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHUe OHUOJOTHH B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, U. 11. [Tanos, U. 1. Meunuxkos, H. 1.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. bensies.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cuCTEMBI Kak MpeaMer u3ydyeHus Ouosjoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3alUu.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TMpPHU3HAKH KU3HWY», «buonormueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBAaHUE JJI TPOBEICHUS HAOTIOACHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrtpodopes, auddepeHmaIbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIECTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHas CBsA3b. BTopuyHas, TpeTHUYHas, YeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AMCaXapuabl, OJIMTOCAXapU/Ibl U TOJIHCAXapU/IbI.
O0mmii T1UIaH CTPOCHHS W (PU3UKO-XUMHUYECKHE CBOMCTBAa  YIJICBOJIOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /[pyaue nykneosuompugocpamol (HTD). Cexkenuponanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas OuUOJOTHs: OMOXUMHUYECKUE U OMO(DU3NYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Hoptperst: JI. [Tomunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinn, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuupel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKAsl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTopHasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue mpoKapuOTHIECKOM KiIeTKu. KieTouHas creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (Tuiazmanemma). CTpykTypa ImiazMaTHdeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (Tuddy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIN W BTOPUYHBINA AaKTHUBHBIA TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (Qaronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa u QpyHKIUH
KJIETOYHOM CTEHKH PAacTEHUH, TPUOOB.

[uromnasma. [{uro3omns. [{utockenet. JIBuxkenue muromia3Mbl. OpraHou bl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOM/IbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3auMocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBopumMbix OeiakoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTok. Kiierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHW MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI POTOCUHTE3UPYIOMIMNX 3YKapHOT. XJIOPOIIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapuoIlIa3Ma, SAPBIIIKH, UX CTPOCHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Knerounsle BkmtoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB M NpeBpalleHUe JHEPIUH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KIECTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. IlpogykTUBHOCTH PoTOCUHTE3a. BriusHue pa3audHbix GakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonuot AT®-cunmaszwvl. IlpenmymiecTBa a’poOHOTO mMyTH OOMEHa
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumbr u cxembl: «DOTOCHHTE3Y», « JHEPrEeTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopatopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMatpudHoro cunHre3a. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuyeckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApUOT. Perynsiius akTUBHOCTM T€HOB y HpOKapuoT. ['mmortesa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekeTouHnble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHHe
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsbie 3a00sieBaHus YenoBeka, xKUBOTHBIX, pacTenuil. CITMJ[, COVID-19,
COIMAJIbHBIE ¥ MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynxyuu 6eaxos. Cnocodovt 00cmasKu 1eKkapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunre3 JHK — perumkanwmsa. [Ipunnuner perumkanuu JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbll  HAOOpel  XpoMmocoM. ['oMonorumunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXOSIIINE B HUX MPOIECCHI.
Tunbl Muto3a. Kapuoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsiuust MUTOTHYECKOTO IMKJIA KIETKH. [IporpamMmmupyemasi KieTodHas
rudeb — arnomnTo3.

Kinerounoe sanpo, XpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeiu xiemox. «L{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JemoHcTpanuu

Tabmuupl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Muto3», «CTtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIIKa JIyKay.

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopnasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEeHHOCTH CTPOEHUS U KU3HEACITEIHPHOCTH OTHOKJICTOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
npotuctbl. KoioHuanbHbIE OPraHU3MBI.



B3anMoCBA3p 4YacTE MHOTOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txanu pacrenuid. TUTIBI paCTUTETBHBIX TKAHEH: 00pa3oBaTeIbHAs, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX PacTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OcoOEHHOCTH CTPOCHUS, (PYHKIHA U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellecTB  pacreHusmu.  [Iutanue  KUBOTHBIX.  BHyTrpumosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKonUTaomuX. Perymsmus npixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHHs. IDBOJIOLUOHHBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokparutenbHble Bakyoau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIACIMTEIBHOM CHUCTEMaMUu. Beinenenue y



MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepuil ¥ UCTHI MPOCTEHIIKX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHHUTeTa (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJIHOKJIETOUYHBIX OpraHu3MoB. Takcucel. PazapaxuMocTh U peryisiuus y pacCTeHUN.
PocTtoBbie BelecTBa U X 3Ha4EHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMONUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHENbI TOJIOBHOTO MO3ra IMO3BOHOYHBIX JKHUBOTHBIX. Pediiekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M 3HIOKPUHHON cucteM. [ mnoranamo-runodusapHas cuctema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBble cuctembly, «CTpoeHue CTeOIs,
«CTpoeHue JNHCTOBON IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurensHas cucrema», «HIOOKPUHHAS cHCTeEMa», «CTpOEHHE MBIIIIBD,
«Ammynuter»,  «KuiieyHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MJIEKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBHHBI MOJUIFOCKOB, KOJUICKIUU



HACEKOMBIX, UTJIOKOXKHX, KUBBIC JK3EMIUISIPhI KOMHATHBIX PacTeHUU, repOapuu
pacTeHUN pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opya0BaHUE JJIs JEMOHCTPALIMH IOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AelcTBrUeM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEeH KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  MOYKOBaHHWE, CHOPYJISALUS,
dbparmeHTaiys, KJIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lomoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii cMbICIT
M€i03a M IIOJOBOro Impouecca. Melo3 W €ro MecTo B KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKEe3bl.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE PA3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunupoeannoe u HedepmMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinus). 3akiaajKa OpraHOB U TKaHEW U3 3apOAbIIIEBbIX JUCTKOB. B3auMuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpUOHATbHAS WHAYKIUSA).
3akiagka IUIaHA CTPOCHUSI JKUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbHbIA nepuox. llpsimoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4yesoBeka. CTauu MocTIMOPUOHATBHOTO Pa3BUTHS



y ’KMBOTHBIX U uesioBeka. [leprnopl oHTOreHesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuidl. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IIMKJIe pacTeHui. OOpa3oBaHue CIOp B Mpoliecce Meio3a. ['ameTorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoliHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsalud OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpaMuA

[Toptpetst: C. I'. HaBamun, X. [lInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AWIEKIIETKH U crepmaro3onaa», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humny,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUI,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN UK MXay, «  KM3HEHHBIN [IUKII TATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UI0B, MOJENb «L MK pa3BUTHS JISTYIIKW.

JlaboparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOKEHHUS BBICHINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U Pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pa6ots H. K. Konsiiosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUSL U CUMBOJIBL. ' OMOJIOTHUHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKHUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH .

JleMmoHcTpanuu



[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsunos, H. 1.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUYECKHX
WCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKOH
eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pACIICIUICHUS NPH3HAKOB. L[UTONOrMmyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKoOH HeE3aBUCUMOTO
HacJieJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre 0OCHOBBI JUTHOPUIHOTO CKPEIIIBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXAYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojia. XpOMOCOMHBIM MEXAHU3M OIpPEAEIECHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbIA MOJ. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucreMa. [iienoTponuss — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTMYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIHUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXAaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MMOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxemsl: «IlepBblit 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«ClemIeHHOe Hacle0BaHue MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun uenoBeka», «Kapuotun npozodwib», «Kapuotunm mnTUILBDY,
«MHOXEeCTBEHHBIN aJlJIeIn3M», «B3auMoaecTBUE TEHOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJAEIb JIA



JEMOHCTPALMK CLEIUIEHHOTO HACJIENOBaHUsA NPU3HAKOB, CBETOBOW MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «lI3ydyeHne pe3yabTaTOB MOHOTMOPUIHOTIO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA y IPO30(DUIIBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAM(PUKALMOHHON HM3MeHYnBOoCcTH. HopMa peakuuu npusHaka. BapuarimoHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNTHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, My TallMOHHAs.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HoO0pa3us B Mpeiesiax OJHOrO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTallMHh. SoepHble W
HUToIIa3MaTuyeckue Myrtanud. CoMaTUYeCKUE U MOJOoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJIOTMYECKHUX pPSIOB B
HaciencTBeHHoM u3MeHunBoctd (H.W. BaBunoB). BHesdnepHass W3MEHYMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

[Toptpersr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmuupl u  cxembl: «Bugasl usmeHumBOCTHY», «MoaudukanoHHas
U3MECHYHUBOCTDY, «KomOnHaTHBHAas W3MECHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JI€BaHUS YeI0BEKay», « Bumbl myTammiiy.

OO6opynoBaHue: XKUBbIE W TepOapHbIe HK3EMIUISIPbl KOMHATHBIX PacTeHUH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas padora «Myranuu y apo3odunbl  (Ha TOTOBBIX
MUKpOIpenaparax)m».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uyenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONpPEAECIEHNE TE€HOTHUIIA:
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HaciaencTBeHHbIe 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJe3HM 4YesoBeKa. boJie3HM C HACleACTBEHHOM MPepacioyioKEeHHOCTHIO.
3HayeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUUeCKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun 4denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesoBekay, «I'eHeTnyeckue 3a00JIeBaHUsI UETTOBEKaY.

IIpakTnuyeckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpa3us KyJIbTYPHBIX
pacteHui. Posnb cenekunm B CO3/JaHNU COPTOB PACTEHUN U TTOPOJ ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUATY JIbHBIM. Jranbl KOMOUWHAIITMOHHOM CCJICKIINU. HcnrwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OILEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PaninanoHHbI 1 XUMAYECKUN MyTareHe3 Kak UCTOYHUK MYTalMM Y KyJIbTyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0JHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brnuskopoicTBEeHHOE — CKpemmBaHue, wid  MHOpuauHr.  HepoacTBeHHOe
CKpelIMBaHue, Wid ayTOpuAuHT. ['erepo3uc w ero mpuumHbL. Vcmomab3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1EHAs
DEBONIOYUAY .

CoxpaHeHure U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YnpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax YIVYUleHUs
Cyuecmeyowux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUYHbIX UCCIe008aHUL, NepedosblX Uoeli U
NepCneKMmuBHbIX MexXHOI02UL.

JdeMoHCcTpaMu

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHasi pabdora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHnasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKcKRypcusi «OCHOBHBIE METOJbl U JOCTHUKEHHS CEJIEKIIMU PACTEHUU U
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIM YyYaCTOK, B TEIUIMYHOE XO3SAWUCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIBTYPHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOjeNe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
texHosorui. [Ipou3BoacTBO O€Nika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MYTH.

Knerounass mnxxeHepus. MeToapl KyJbTypbl KJIETOK W TKaHEW PAaCTCHUM U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJlCKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKAOHATbHbBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTAUU SIAEP KIIETOK.



Texnonozuu 0300po6ienus, Kyibmusupo8anus U MUKPOKIOHANIbHO20 PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHeix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrx’eHus U MePCIEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas uudposas menununa. [11[P-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-Omoumkenepus misg  pa3paOOTKU
(dbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/IaHUs KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUIS PELIeHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJSAPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabnunp! 1 cxemsl: «Vcnoap3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HUHXEHEpUs».

JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTHyeckas padora «llorydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

IkcKkypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue m pa3sBUTHE 3BOJIONMUOHHBIX NpPeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HaydHas aedarenpbHocTh Y. JlapBuHa.

JIBr>Ky1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBHHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHUM3MOB, HACJEJCTBEHHass M3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunterndeckorr Tteopuu sBomonuu (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnbe, Y. apsun, C. C. Yerepuxos, 1. U. IImaneraysen, Ix. Xonaein, /. K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBIX cyiiecTB (1o Jlamapky)», «Mexanusm (GpopmMupoBaHus MPUCTIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl Tomy6ei», «MHoOroodbpasue KyabTypHBIX (OpM KamycTbl», «llopomab
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsups KaKk 3JIEMEHTAapHas €IWHHLA 3BOJOLMH. COBPEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHooH/a TOMYJSUUUA KAaK 3JIEMEHTAPHOE 3BOJIOLHMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljiesiel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm b6ymouinounozo eopaviuika. CHudCeHue 2eHemuyecko2o pasHooOpa3usL:
npuyunsl u cnreocmsus. llposenenue s¢pgpexma opetigha eenog 6 6ONLUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus TIOIYJISLIUM: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMKA, CTAOMIM3UPYIOIIUNA,  pa3pbIBalOLIUI
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIIOLUU.
Bo3HuKHOBEHKE NPUCTIOCOOIEHUI Y Opranu3MoB. ApoMop(}o3bl U HANOATANTALINH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPO3BOJIOIMU. M3omsamnus — kiatoueBoit (aktop BumoodOpazoBanus. Ilytu u
CIIOCOObI BUJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAYYHBIX METO0B COXPAHEHUS
OouopazHooOpaszusi. MUKpPOIBOJIONKUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMu

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

Tabmumplt 1 cxembl: «MyTallMOHHass HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JIBuxyiume
CWJIBl ABOJIIOIUNY, «IKOJOTHYEcKass M30JSAUs MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHUIIBI 1ayPCKOi»,
«ITonmysIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema IeHCTBUA
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpPHOBI 3a CcylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHu3M», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipemgynpexnaronias OKpacka >XHUBOTHBIX», «PU3HOJIOTMYECKHE
apantaiun», «lIpucnocoONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanHus», «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKOJIOTHYECKOE BUA000pa30BaHUE BUIOB CHHMI, «[lomumimouasl pacteHuil»,
«KamycTHo-peneunblit THOpHUITY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJIECHUM, Yydelia ITUILl U 3BEpel pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJM3KUX BHJIOB, OOpA30BaBILMXCS PAa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHWE BHJIOB 10 MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boouus U eé pe3yabTaThbl

Metonbsl W3ydeHUS MaAKpO3BOMIONMU. [lalleOHTOIOrMYECKHE  METOMBI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl U (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emuu. Buisi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONIOrHYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YyUEHUS
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObl U3YUEHUS IBOIIOLUU. [ OMOJIOrMYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUi.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, @. Mrosiep, 3. ['ekkeb.

Tabmuupbl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»,  «Crerouedans»,  «PuHnopute»y,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HB 3eMin», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbD), «PyIHMMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEJIOBEKAa U IIUMIIaH3e», «l JaBHbBIE
HaITpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HaydHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlI€HUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyecKkux BemecTs n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
O6pazoBanue noaumMepoB u3 MonomepoB. Koaneparnas runote3a A. V. OnapuHa,
runore3a mnepBuyHoro OynwoHa JIk. XongeiHa, TreHeTHYeckas rumoTe3a [.
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeToabl €€ n3ydeHus. Mickonaemple OpraHnyeCcKUe OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOJIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoIOrMYecKas MIKaia: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tamnbl OpraHM4ecKoM »HBOJIOUMU. [losBIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUA MeTaboiu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue s3ykapuoT (CUMOHOTEHE3). DBOJTIOIMOHHOE TPOUCXOKICHUE
BUPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucXokeHHE IIBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentwimil. [IpoucxoxaeHue MICKONUTAIONINX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepUCTHUKA KIIMMAaTa U T€OJIOrMYECKUX
npoueccoB. [losiBieHnEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBIX BbIMHUpaHHUil. COBPEMEHHBIM IKOJOTHYECKUN KPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnannanuanwu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUN», «['€OXpOHOJIOrMYecKas  IIKajiay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOLUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoab», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiObl», «3emMHOBOAHBIEY, «lIpecmbikarommecs,
«lItnupy, «Miekonuratomme», «Pa3BuTre »Xu3HU B apXeHUCKoOU 3pey», «Pa3Burue
)KU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHu4eCcKoro Mupay.



O6opynoBanue: TepOapud PaCTEHH pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BJIJKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4deJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHMYECKHX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiepa—
FOpu 1o n3ydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnuMcaHuWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHue OCOOEHHOCTEH CTPOEHUs pacTEHUU
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO Il AHTPOTIOJIOTHH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTEIIbHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHuYeckre. OTanyus 4enoBeKka OT KUBOTHBIX. [IpIMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((pakToOpbl) aHTPONOreHe3a: OMOJIOruYecKue, COllualbHbIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTporioreHe3a. PaHHWe dYenoBeKoOOpa3Hbie 00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPa3HBIX 00€3bsH 1
JOIe. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS 0Py Tpyaa. YenoBek MPAMOXOISIINMN U IIEPBBIA BBIXO JIFOAEH 32
npeneinsl Appuku. YenoBek reifienboepreckuil — o0 npeiok HeaH 1epTaabCKOTro
YEJIOBEKa M YEJOBEKa PasyMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBeK, OCBOCHME KOHTHHEHTOB 3a mpenenamu Adpuku. [laneoreneruka u
NajeoreHOMHKA.

DBOJIONUS COBPEMEHHOTO 4esnoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTanuvoHHbBIN Tiponiece u moauMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. llonsatne o pace. bospmme pacel: eBporeonHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  uyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTH  pacU3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHI0 U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapable  MeTojbl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHUS U MAaJCOaHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmuup! 1 cxembl: «MeTo/bl aHTPONOJIOTUNY, «I 0JIOBHOM MO3I YellOBEKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOISIINIY, «/lenrucoBckuil yenoBek» «Heanaepranbip», «KpoMaHbOHIBD,
«IIpenku yenoBeka», «Talbl HIBOJIOLUHN YEJIOBEKA», «Pacel yenoBeka.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(POJIOTUYECKUMU U OHMOJEHCKUMH CIOKETaMHU TPOMUCXOXKICHUS YeslOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
Yyepera 4eJI0BeKa U Yepera IMUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIHN TOpPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTpPOEHHUS CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C NMPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallil YeIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Kalollei cpeaoi

3apoxaeHue U pa3BuTHe 3kojoruu B Tpynax A. 'ymOonsara, K. @. Pynwe, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
NpUPOAHBbIE W JlabopaTopHble. MoJeaupoBaHUE€ B HKOJOTUU. MOHUTOPHUHT
OKPYXAaIOIIeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YEIOBEYECTBA C MpUpOAor. DPOopMHpOBaHUE
DKOJIOTHYECKOMN KYJIbTYPbI U SKOJOTHYECKON I'PAMOTHOCTH HACEIEHUS.



JleMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojJormueckux Qaxrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pPaCTEHHII W JKMBOTHBIX II0 OTHOWICHWIO K cBeTy. CHrHajgbHas pojb CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Msbl. [IoMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs kak skonormyeckuid (pakrtop. Ilpucnocobiienus pacTteHud K
NOJIEpKaHUI0 BOJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
rlyOMHHasT  TOJANOYBEHHAs, BHYTpUOpPraHuU3MeHHas.  (DU3UKO-XUMUYECKHE
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B pa3HbIX cpenax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJuYHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM M3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOM popme. JKuzHeHHBIE
dbopMbl pacTeHHMl: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJICTHHE TPaBBHI,
oJHOJIeTHHE TpaBbl. KU3HEHHbIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckue dhaxktopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHIIHS,
XHUIIHUYEeCTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJecTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aWMOJECHCTBUN JUIsl CYIIECTBOBAHHMS OPraHU3MOB B Cpele
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmupl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBOH CHEKTPY,
«OKOJIOTMYECKNE TPYIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3NOIOTMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bHOJOrMYECKHE PUTMBIY,
«OKu3nennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTEMAa XBOWHOro jecay, «llenmn nuranusy,
«XHIHAYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pPacTeHUNM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl TaHHBIX IPYMI, KOJUIEKIUHU KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloMIUX dYepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIIMUX B PA3JINYHBIX ONOTHUECKUX B3aUMOJICUCTBUSX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauuss  Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IUJIOTHOCTD,
BO3pacTHasi M TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckas CTpykrypa nomyiasuud. OLieHKa YUCIEHHOCTH MOIYJISILUH.
JluHaMyKa MONMyJSMUU U €€ peryssiuus. bHOTHYEeCKUMi MOTEHLUAN IOMYJISALIHH.
MopnenupoBaHue AMHAMUKY ronyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perynsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIUX U HE 3aBUCSALIUX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUIOB (I- 1
K-cTparerun).

[TonsiTue 00 sKojormyeckod Huile Buaa. MecrooOutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bun kak cucrema nomyisiqui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpATEruu. JKOJOTNYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaMu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBEHHass  CTpyKTypa IomyJsinuw», «Bo3pacTHele  mupaMubl
nonyiasauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K paCCEIICHUION.

Tema 9. Jkonorust coodmecTB. IKOITOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoAyKIus. DKOJIOTHIECKNE
NUpPaMUJIBI YKcell, OnoMacchl U SHEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCMM W HMX MPUYMHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykneccuu. KnnmakcHoe cooOuiectBo. bruopaznooOpasue u mojHoTa KpyroBopora
BELIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuns
MEXIy aHTPOIION€HHBIMH U TPUPOJHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonorumdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUN OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ICHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aAHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmesusi. MeTo0IoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaMu
[Toptper: A. [Ix. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IpyIIIBI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTaHus (macTOMWINHAs, JACTPUTHAsA)», «DKOJOTHYECKas TMUpaMujia Yucem,
«OKonorudeckas mupamMua OMOMAacChl», «IKOJIOTHYECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHoBIEHHE Jieca MOce
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3er, «[Ipumepsl ypOosKocuCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcusi «IKCKypcHsl B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJI0JIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcHsi «IKCKYypCHsl B arpodKocHCTeMy (Ha MOJje WM B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000Jjiouka 3€MJIM, T/I€ CYIIECTBYET WIH
CYIIIECTBOBaJIA XKU3Hb. PazBuTHe npejcTaBieHuit o onocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6mocheps u eé cocra. XKupoe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouocdepsl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXMMHYECKHUE ITUKIBI (YTIepoa, a30Ta). PUTMHYHOCTG siBIEHUH B
ouocdepe.



3oHanbHOCTH OMochepsl. [lorsiTue o 6mome. OCHOBHBIE OMOMBI CYIIIN: TYHIPA,
XBOWHBIC JI€Ca, CMENIAHHBICE W NIUPOKOJMCTBEHHbIC Ji€Ca, CTEIW, CaBaHHBI,
MyCThIHU, TPOITUYECKHE JIECa, BEICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAja 1
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpUpoOe»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kuciopoma B mOpupome»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBanue: repdapun pacTeHUMN pa3HbIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHl W WX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpsisHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. PaspymieHue nouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie xkHuru. Oco0o oxpansemblie mpupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanmonanpbHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUS.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemol, obecneyugaroujue O00OCmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHogbl
aKopeadbuIumayuu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsasHeHue ruapochepbn,
«3arpszaenue nouBb», «[lapaukoBbIit adhexT», «Oco00 oxXpaHsIeMbIe TPUPOTHBIC
TeppuTOpun», «MOAEIH yIpaBIIeMOTO MUPay.



ObopynoBanue: (ororpadun OXpaHsIeMbIX pacTEHUNl M >KUBOTHBIX KpacHoi
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEJCNICHUIO, Haluuyue Mmomusayuu K OOy4eHHIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OHOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOIOTUUECKOU KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JInyHOCTHBIE PE3yJIbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CANMHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBHHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsS, PA3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUKA O0YYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIILHOCTH MTPU CO3AaHNUU YUEOHBIX
MPOEKTOB, PEHICHUHM Yy4yeOHBIX ¢ TO3HABATENBHBIX 3a/a4, BbBIIOJIHEHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOXO PoauHy, CBOM S3BIK M KYJBTYPYy, IPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPAXEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOW JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCHUPOBAHHBINA PEKUM
3aHSATHH W OTHObIXa, peryiaspHas (u3nyeckas aKTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (hPU3UUYECKOMY U
MICUXUYECKOMY 370pPOBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKOW M COLUAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cdepaMm NpodhecCHOHANIBHON ACSITENIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pELICHUS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIC TTPU U3YUECHUN OMOJIOTHH 3HAHMSI
W yMEHUS TIpU PEHICHHH TPoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCSIINX BPEA OKPYKAOLIEH NPUPOTHON
cpele, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJOTUYECKHUE TOCIEICTBHS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJIICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEW W pEIICHUU MpolIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEH BBIX0JIa U3 TJI00ATBHBIX SKOJOTMYECKUX MPOoOJeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh MOJIydaeMble 3HAHWUS JJIS aHalu3a W
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIJIS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yiIbTaThl OCBOCHHS y4eOHOTO MpeameTa «bromorus
BKJIFOYAIOT: 3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PCHUS OOYyYaIOIIHMXCS
MEXTUCITUIUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPaXKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (hakT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIICI0BaHKE, HAOIIOICHNE, H3MEPEHHUE, DKCIIEPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATBLHOM
KOMITETCHIINA ~ OOYYAIOIIMXCS;, CIIOCOOHOCTh OOYYalONUXCS  HCIIOIh30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUpPOBaHbl [O3HABATEIbHBIE YHUBEPCAIBbHbBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATEJIbHBIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYCCKUX TMOHATHH (BBIICIATh UX XapaKTCPHBIC NMPU3HAKH, YCTaHABINBAThH
CBSI3H C APYTUMU TOHSATHSIMH);

OTIpENCNATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH ICIISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TOHATHUS SIS 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B pPacCMaTpUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBSA3€Hi W OTHOIIEHWH B W3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHHMKAX;



pa3pabaTrbhiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBUSX PEAIBHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HUCCIIEI0BATENBCKON U POEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHHUI0O M TMPUMEHEHUI0 B Y4YEOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO O00JacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIIKE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM MpeCTaBICHUSI, KPUTUUECKU OLIEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(GbOopMyIHUPOBATh 3aMPOCHl U MPUMEHSATH PA3IMYHBIE METOJbI MPHU TOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouonornueckoi uHGpOpManuend: NPUMEHATh XHUMHUYECKHUe, (usnueckue W
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsIAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU IO CYHIECTBY OOCYXIaeMoOil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEJIbHO BBINIOJHEHUS MpejIaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYrUX YYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBepOaJbHbIE CpEACTBA OOIIECHUS, TOHHMAaTh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs JIPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHMMATh W KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKOM MPOoOeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU yUeOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

NPUHUMATh 1€JIM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBUSIX M MOCTYIKAax IO OTHOILICHHUIO K JKMBOHM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTS 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIEKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npunsiTHe ceds U APYrux:
IPUHUMATH ceOsl, MOHNUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHMSI COJEPXKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHust  oOydaromuxcst  Owonormu. OHH — BKIIIOYAOT:
cneruuyecKkue it OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4YeHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAKATh:

cOPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJU OUOJOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI U  pEUHIeHMH TOpoOJIeM  palMOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHO0Opa3us
MMOTOMKOB TE€PBOr0 IMOKOJEHHUS, PAaCHICIUICHUsI, YUCTOTHl T'aMET, HE3aBHCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHUe,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTE€HUN, >KUBOTHBIX, YEJOBEKa, IPOLIECCOB KU3HEACITEIbHOCTH,



IPOTEKAIOIIMX B OPraHU3Max PacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€H03a, raMeTOTreHe3a, YMOpUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIILHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIy OpPraHOMJAMH KJIETKH W HX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHed M HMX (QYHKUHSAMHU, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKUMUSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
TanaMu 3MOpPHUOHANBHOTO Pa3BUTHS, T'€HOTUNOM U (EHOTUNIOM, (PEHOTHUIIOM M
dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJI JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXJY UCCIEAYEMbIMU OMOJOTMYECKUMH MPOLECCAMU U SIBIICHUSIMH, J€1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpMYIUpPYs LEJlb KCCIEIOBAaHUSA, AHAIM3UPOBATH IOJYyYEHHbIE
pE3yNbTAThI U I€NIaTh BHIBOADL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHX
KOH(epeHUusX;

YMEHUE OLIEHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
o0acTy GMOJIOTUU U MEAUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHUE,
HaIIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3[JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JIEATEIIBHOCTH B 00JIACTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTMHU, BETEPUHAPUH,
CEJIbCKOI'O XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHusT B OpraHU3alUsAX CpPEJHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIE pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buomorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPHUPOABI M PEIICHHH SKOJOTHYECKHX
npoOyieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
MIPUPOOTIOIH30BaHUS, U B (HOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENeNICHUs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATaloOUMX ONOJIOTMYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomroniionHas teopust Y. JlapBuHa, CHHTETUYECKAs] TEOPUS IBOJIIOIUH), YUCHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUUECKON THUpaMubl JHEpPTruM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOJIOJeHHUE, SKCIEPUMEHT), CIOco0aMu BBISABJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIONIETO, NBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHuS,
BIIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3U MEXIY MPOIECCAMU HBOJIOINH,
JBIDKYIIMMHA CUJIAaMU aHTPOMOreHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aWMOCBSI3€  OpraHu3MoB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPEJlbl OOUTaHMUSI, €AMHCTBA



YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPaHEHUsT MHOroodOpasus BHAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33]]a4H, BBISIBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOJIOTHYECKUMH MIPOIIECCAaMU U SIBJICHUSMH, JCJIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThI, COOMHOAATH
npaBuiia npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIBHBIMH
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKONW paboTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  OPEIACTaBIATh  IOJYYEHHBbIE  pe3yslbTaThl Ha  yYEHUYECKHX
KOH(epeHIusX;

YMEHHE OIIEHHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUU KU3HU, YEIOBEKA
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHME OCYIIECTBISATh OCO3HAaHHBIM BbpIOOp Oynymied mnpodeccrnoHalbHOM
JESTEIIbHOCTH B 001aCTH OMOJIOTUH, KOJIOTUH, IPUPOJOTIONb30BAHMS, METULIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IHIIEBOU
MPOMBINIJICHHOCTH, YIUIYOJIsATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEW mpodeccun U MPOJOJIKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 buonorus kak Hayka
2 JKuBble cucTeMBbl U UX U3y4YECHUE
3 buonorus knerku 0.5
4 XUMHYeCKash OpraHu3alus KICTKH 10
5) Crpoenne u QyHKIUHN KICTKA 8
5 OOMeH BelIeCTB U MPEBpAIlEHUE SHEPTUU B 9 1
KIIETKE
7 Hacnencteennas undopmarus u 9 05
peanuzanus €€ B KIETKe
JKU3HEHHBIN [IUKIT KJIETKA 6 1
Crpoenue U pyHKIIUN OpPraHU3MOB 17 1.5
10 Pa3mHOXkeHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJICICTBEHHOCTH U ) 05
W3MEHUYHUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi opraHU3MOB 4 1
16 buorexHonorust u cuHTeTUYECKAsk OHOJIOTHUS 4
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11 KIIACC

Ne Haumenosanue
n/ pa3esioB U TeM
n NMPorpamMmbl

KoanuecTBo 4acoB

Bcer
0

KoHTpoJbHBI
e padoThbl

IMpakTnyeck
ue padboThbl

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTeibH
ble pecypchl

3apokJIeHUE U
pa3BUTHE

1 SBOIIOIIMOHHBIX
MPEJCTaBICHUM B
OHOJIOTHHU

MuUKpO3BOTIOLIHS
U €€ pe3yJIbTaThbl

14

MakposBomronus
U €€ pe3yJIbTaThbl

[Ipoucxoxnenue
4 Y Pa3BUTHE KU3HU
Ha 3emiie

15

1.5

[Ipoucxoxnenue
5 YeJI0BEKa —
AHTPOIIOTEHE3

10

DKOJIOTHUS —
HayKa o
B3aUMOOTHOUIEHU
X OPraHu3MOB U
HaJOpraHu3MEeHH
BIX CUCTEM C
OKpY’KaIOIIEH
cpenou

0.5

Opranu3mMsl 1
cpena oouTaHus

1.5

DKOIOTrus BUAOB U
MONYJISILAN

0.5

DKonorus
CO00IIIECTB.
DKOIOTrHYECKHUE
CHUCTEMBI

12

0.5

Buocdepa —
10 rjio0ajgpHas
DKOCHUCTEMA

Yenosek u
11 OKpYyXKaroIas
cpena
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