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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueb6HOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHOU oOnactu «EcTecTBeHHO-
HayuHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunpHbie yuyeOHbIE
NpeaAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIMM, CPEIHUM
o01MM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMms
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O0pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIMeld OO0ydYarolUXCd W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CITIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” naér npeacraBieHue o 1eIu
U 3ajayax U3ydeHus yuyeOHoro mpeamera «buonorus» Ha yriiy0i€éHHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleieHue Mo Kiaccawm,
PEKOMEHyeT TMOCIEA0BATeIbHOCTh HM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Mpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peain3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyiarojaps dYemMy [MpPOCMATPUBACTCS  HAMPABICHHOCTh  Ha
MOCJIEyIONIee pa3BUTUE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOT'O  MHUPOBO33PEHHS,  IKOJOTUUYECKOTO
MBIIIICHUS, IPEJICTABICHUH O 3J0pOBOM 00pase KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel nNpupoHoil cpeae. B mporpaMmme mo 61osioruu Takxke
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuszanuu
tpeboBarnii ®I'OC COO Kk TUTAHHPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHHs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB yU€OHO-
MO3HABATEILHON JIEATEIbHOCTH OOyYarolUXCs 10 OCBOCHHIO COJIEp KaHUs
OMOIOTHYECKOro 00pa30BaHMs Ha YPOBHE CPETHETO 00IIEero 00pa3oBaHusI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0miero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUM 00y4aromuxcs 0 dKUBOM NPUPOJI€, OCHOBAX MOJIEKYJISIPHOU 1



KJIETOYHOW OMOJOTHH, SMOPHUOJIOTUN M OMOJIOTUU Pa3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, IBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuyenne yueOHOro mnpeamera «buomnorus» Ha yriIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMIUXCA K TMOCIEAYIONIEMY MOJYyYeHHUIO
Ouonornyeckoro  o0Opa3oBaHMs B By3ax M  OpraHu3alusx CpPEeIHEero
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3feioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacuIMpeHbl W yriayOJjeHbl OHOJOTMYECKHE 3HAHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIAAHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKMX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alliH, IBOJIIOIIMU OPraHUYECKOTO MHpa Ha 3eMJle,
COXpaHeHUs1 OMOJIOTrMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 kinacce u3yyarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUM U CHUHTETUYECKOW OMOJIOTuH,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonorun yenoeka. B 11 kiacce u3ydaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U yueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4arouMHUCs: OMOJIOTUYECKUX TEOPUN M 3aKOHOB, UAEH, MIPUHLIUIIOB U IIPABUI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOIIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYeCKUX 3HaHUM. J{is
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHUS U Pa3BUTHUSA
TOU WJIK MHOM 00J1aCTH OMOJIOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX yUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX TPoOIIeM.

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



OpraHW3allud JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh TH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K ONMpenenEéHHoN 00IacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa30BaHuUs.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUnBACTCS PEIICHUEM CIIEIYIONTUX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIUs, B, OMOreo1eH03, Onocdepa); 0 BhIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YalIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMHU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIINU,
OMOTEXHOJOTMHM W CHHTETHMYECKOM OHOJOTHM, TaJ€OHTOJOTUH, SKOJOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIMMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBaTh M HCMOJIb30BATh OHOJOTHYECKYH0 HH(OOPMAIMIO; TMOJIh30BAThHCS
OMOJOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-JKOHOMUYECKUMHU M  HKOJIOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH MEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKarolled NpUpogHON cpese, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBaTH W COOMIOJATH  MEPBI
npouiiakTUKA WHGEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOMW KM3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallusX TMPUPOJHOTO U TEXHOTCHHOTO  XapaKkTepa; XapaKTepU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEIUICKTyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, pEIIAeMbIMU €0 TpoOJeMaMHu, METOAO0JOTHEH
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICI0BAaHUH,
peleHusi OMOJOTUYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTHYECKUX OOBEKTOB H
MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM U K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrue  OOy4YarOIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOAOIIOIH30BaHUHU (COOTIOICHHE TTPABUII TIOBEACHHUS B PUPOJIE, OXPAHBI BUJIOB,
KOCUCTEM, Ouocdepsl), COXpaHEHHUH COOCTBEHHOTO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jrojned  (cobmomeHuss wMep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTCHHOTO0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYarOIIUMHCS
VHIMBUTyaJIbHOU o0OpazoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCJIENyIOUIEMY TPO(PECCHOHATBEHOMY CaMOOIPEEICHUI0, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MMOTPEOHOCTSMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOpPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHenupUKU €ro COoJep KaHHWs U HalpaBIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOy4YaroIMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4€OHO-MCCIIEI0BATENHLCKUX PadoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSl MAaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHre OHOJOTUK B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouojoruei. 3HaueHUe OWOJIOTHUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJOBEKA: MEIOUIIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, U. 11. I1laBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

JKuBble cucTteMbl Kak nOpeaMer u3zydeHusi Ouosoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM oOpraHu3zalydi SKUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdlmue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme xuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPTraHU3ALUU.

N3yueHnne >XKuUBBIX cucTeM. Mertoasl Ouosiorndeckor Hayku. HaGmromeHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. l[lonarue o 3aBUCUMON u
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaX€HUSA Pe3yJIbTATOB JSKcrnepuMeHTta. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuipt u cxembl: «OCHOBHBIE TpHU3HAKH JKU3HW», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUSI )KUBOU TIPUPOIBD».

O6opynoBanue: 1a00paTtopHOe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHaJIbHASI e€QuHULA KuBoro. Vcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBbIE IOJOXKEHHUS COBPEMEHHON KJIETOUHOM
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, AU(PEepeHInaNTbHOE
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHSA METOJOB MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne MeETONOB KIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4aCTUe B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOperysiunuu. MuHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mousiekydibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus  Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue QyHKIIUU YTIIEBOJOB.

Jlununpr. [M'mapodunbHO-THApOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CtpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MecroHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makposprudeckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIIUH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Op2anuyecKull Cunme3s OUOMOIEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanun

[Toptperst: JI. Ilomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Hunarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOIE».

Tabmuel u cxembl: «llepronuueckass TabavIia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BelectBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYyNbl», «CTpoeHHE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO6opyioBaHHE: XUMUYECKAsI IOCYIa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbel KIETOK: 3yKapuoTHYecKas U TMpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKApUOT B OMOILIEHO3aX.

Crpoenue v GyHKIUOHUPOBAHUE SyKAPUOTHUECKOM KieTKH. [1nazmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa ImiazMaTHdeckol MeMOpaHbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: macCcuBHbIN (Iuddy3us, ooneraéHnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIN W BTOPUYHBIN aKTUBHBIA TPAHCIOPT).
[Tonynponuiaemocts MeMOpanbl. PaboTa HaTpHii-kaqueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (Qaronuro3. Jk3o1uTo3. Kietounas crenka. CTpykrypa u (QpyHKIUH
KJIETOYHOW CTEHKU PacTEHUM, TPUOOB.

[utomna3ma. [{uto3one. LluTtockener. [IBmxenne nuromiazmsl. OpraHoubl
KJeTkr. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [oibpku, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3anmocss3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. Cunte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHast (yHkuus annapara ['onbmxu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kinetok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI POTOCUHTE3UPYIOIIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHouJI0B KJIETKH. PuGocomsl. Ilpomescymounvie Gunamenmeoi.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGosouka siApa, XpOMATHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
byakuun. SnepHpiii O0enkoBBIM MaTpuKkc. IIpocTpaHCTBEHHOE pPaCIOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
MpPaucnopm.

Knerounsle BkiatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpauU



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJeTKW», «CTpoeHHEe  pacTUTENbHOW  KIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «l3ydyeHue CTpOEHUS] KIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIa3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB M NMPeBpPallleHUAE JHEPIUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIu3aToOpoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DortocuHTes.
AHOoKcucenHblll U OKcuceHHblll omocunmes )y obaxkmeputi. Ceemocoouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunrteza. CBeToBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munul
gdomocunmesa. llpogykTuBHOCTH PpoTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOJOPOIHbBIC
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIBIXaHUE. POb MUTOXOHIAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakmun. OKUCIUTETEHOE
bochopunupoBanue. Suepeus memoparnHoco epaouernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmymiecTBa a’poObHOro myTu oOMEHa
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME AJi MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHnasi padora «3yyeHue KaTaIUTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTaaasbl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEeHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peaju3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJZ, €ro cBoucrBa. TpaHckpunuusa — wmaTtpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. I'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycel — HekieTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupychsbie 3a00sieBanus 4esnoBeka, »kMBOTHbIX, pactennii. CITN /], COVID-19,
COIMAJIbHBIE M MEUITMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmumpl u cxemsl: «buocunres Oenkay, «['enernyeckuit koma», «Bupyce,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnus. WMutepdaza u mMutos.
Oco0eHHOCTH TpolleccoB, MpoTekallmmx B uHTepdase. [loaroroBka KieTku K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUobl UHTEpGa3bl.

Martpuunbii cunres JAHK — permumkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJLIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u

TeoMepaza. XPOMOCOMHBIH Ha0Op KIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rariouaHbell  HaObOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXOJISIINE B HUX MPOIECCHI.
Tunel muto3a. Kapuokunes u nmutokunes. bruonornyeckoe 3HaueHne MUTO3A.

Perymsiiiuss MUTOTHYECKOTO ITMKIIA KJIETKH. [IporpamMmmupyemas KieTouyHas
rudeb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHAJIbHAsE T€HOMHUKA. MexaHuzmol
npoaughepayuu, ougphgpepenyuposxku, cmapenus u eudenu xiemokx. «l{ugposas
KiemKka» — ououngopmamuyeckue mooenu (yHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapaThl: «MUTO3 B KJIETKax
KOpeIIKa JIyKay.

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpernapaTaxy.

JlaGopaTopHasi pabora «HaGmoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpTaHU3MOB. OHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

Oco0OEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OTHOKJIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUYHBbIC T'PHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTUCThI. KoJIOHHAIbHBIE OPTaHU3MBL.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUNA U
PAcCIIOIOKEHUSA TKAaHEH B OPraHaxX PaCTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbIlIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PYHKUMHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrtenuii. CKeneTbl OJHOKIJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTPOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKIECTOYHBIX  OPraHU3MOB:
aME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue oprauusmos. Iloriomnenre Boabl, yrieKUCIOro ra3a i MUHEpPaJIbHbIX
BellecTB  pacreHusmu.  [Iutanme  KMBOTHBIX.  BHyTrpumosoctHoe U
BHYTPHUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOTO TpakTa. I[lumeBapurenbHble kenesbl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue sxkuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KMBOTHBIX.
JpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcriopT BemecTB y XKUBOTHBIX. KpoBeHOCHass cucrema M €€ Oprassbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beiienienue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokparutenbHble Bakyonau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus H
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeneHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM CcHUCTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHue u (GyHKIIMOHHPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCMBHOM M XUMUYECKOM 3aIllIUThl. DUTOHLIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopus KioHaIbHO-celdeKkTuBHOro ummynutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perymsinus |y OpramusmoB. Pazmpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakumMocCTs U peryisinus y paCTeHUN.
PocTroBble BelllecTBa U X 3HAYECHHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JXUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE pe(IEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBsI3b
HEPBHOU U 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenumit», «KopueBble cuctembly, «CTpoeHHE CTEOs,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BpraenurensHas cucrteMa», «HOOKPUHHAS cucTeMay, «CTpoeHre MBIIIIbD),
«Ammynurer»,  «Kuiieuynomonoctuele», «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«Ctpoenue miaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrtema  ntuny, «HepBHas — cuctema
MIIeKOnUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexey.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIMU



HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIAPbl KOMHATHBIX pPACTEHUM, repOapuu
pacTeHU! pa3HbIX OTAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
00opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v 0eIKoB Mo edcTBreM GepMeHTOB, 000pyA0BaHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH )KUBOTHBIX).

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

Tema 10. PazMmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHuM3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecronoro  pasMHOXKEHHS: TOYKOBAaHUE,  CIOPYJIALNA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBeie kieTku, win rametsl. Meno3. Craauun
Mmeno3a. [loBegenne xpomocoM B menose. Kpoccunrosep. buomorndyecknii cMpICi
M€i03a M TIOJOBOro Imponecca. Meio3 W ero Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTre. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE PAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 2naHbiX NPoodIeM IMOPUOTIOCUU.
Konyenyuss mopgocenos u moderu mopghoeenesza. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymiku). JpoGnenwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JAPOOJICHUST MIIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (dMOpUOHATbHAS HWHIYKIWS).
3akyagka IUIaHA CTPOCHUS JKUBOTHOTO KakK pe3yibTaT HEpPaAPXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTaomOpuoHanbHblli nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PasButne ¢ MeraMopo3oM Yy OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKOe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTIMOPHOHAIBHOTO Pa3BUTHS



y JKMUBOTHBIX U 4enoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0A0TBOPEHHE U PA3BUTHUE PACTUTENBHBIX OpraHuW3MoOB. [[BOWHOE
OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBl pETYISALANA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpauU

[Toptpers: C. I'. HaBammun, X. llneman.

Tabmuupl u cxembl: «BereratnBHoe pasMHOxkeHUe», «Tumbl Oecnosoro
pa3MHOXKEHUD», «Pa3MHOKEHME XIIAaMHIOMOHAIbB», «Pa3MHOMXXEHHE JBIIIECHBD»,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AWLEKIETKH U criepMaro3ouna», «OCHOBHBIE CTaguu OHTOTeHe3ay», «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3BuTue Malickoro xyka», «PasBurue capaHumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUN»,
«CTpoeHue ceMsH OJHOJOJIBHBIX U JABYAOJIBHBIX PACTCHUN», «JKU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKI MXa», «  KM3HEHHBIA LIUKJI TATOPOTHUKAY,
«OKW3HEHHBIN [IUKII COCHBD».

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SHULEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKIY.

JlaGoparopHas padora «/3ydeHue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MUKpOIIpenapaTax».

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3apOJbIIICH
ITI03BOHOYHBIX KMBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS M PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUU I'€HETUKHU.
Pa6oter H. K. KonsiioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHSA U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABl ~ TE€HETUKU:  THOPHUIOJIOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JlemoHcTpanuu



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

Tabmunps! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pAacIICIUICHUs NPHU3HAKOB. L[uTonormyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UIoTe3a YUCTOTHI FaMeT.

AHanmsupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAcIeIOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HacJieJJOBaHUsI TPU3HAKOB. [[uToIOrHYeckrie OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMhu. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIN MEXAHU3M OIPEAEIEHUs Mmona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpomMocoM. HacienoBanne Npu3HaKoOB, CUETIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbI ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocts. Onuctas. [lonmumepus.

['eHeTHYECKMI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTHYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIHI.
['eHeTnueckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35WH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «llepBoiii u BTOpO# 3akoHbl Mennens», «Tpetuii 3akoH
MeHnnens», «AHanu3upyoliee CcKpeluBaHue», «HemomHoe TOMUHUpPOBaHHEY,
«ClermieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun denoBeka», «Kapuotun npozodwib»y, «Kapuotunm mOTULBDY,
«MHOXECTBEHHBIN aJlJIeIU3M», «B3auMo1IeiiCTBUE T€HOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasus
rHOPUJIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTPAlMK CLEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «lI3ydyeHue pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(DHUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(DUKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUTIHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTaIllMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTb KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBICE MYyTallMh. SoepHble U
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYecKue U MojoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUs MyTauuid. MyTareHpl W WX BIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TMpollecca. 3aKOH TOMOJIOTUYECKUX PSII0B B
HacnencTBeHHoM m3menunBoctu (H.W. BaBuiioB). BHesinepHass U3MEHUUBOCTh U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEMUYEeCKUX Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMmoHCcTpauumn

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabnmuer u  cxembl: «Buasl usmMeHumBOCTHY», «MoaudukanoHHas
U3MCHYHUBOCTBY, «KomOnHaTtnBHas W3MCHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTaimiiy.

OOopyioBaHuE: XMBbIE W TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas padora «Myranuu y apo3o¢uisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKa YesIOBeKA

Kapuotun denoBeka. MexayHapoaHas IporpaMma HMCCIEIOBaHUA T€HOMA
4yejaoBeKa. MeToabl  M3YYEHMsI TEHETUKHA  4YEJIOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIOBEIN, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPEACIEHNE TE€HOTHUIIA!
MTOJTHOTEHOMHOE CE€KBEHUPOBAHHUE, T€HOTUINIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[11IP-ananu3a. HacineacTBeHHble 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oosie3HH dYenoBeka. boyie3HW ¢ HACIENCTBEHHOM IMPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETUKH B MPEAOTBPALICHUN U JICYEHUH T€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnueckue (HakTOpbl TOBBIIICHHON YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolien cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToJpl U3yuyeHUS T€HETUKU
yesoBekay, «I'eHeTnyeckue 3a00JI€BaHUsI YETTOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTukanus u cenekuusi. 3apoKIeHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS M MHOT0OOpasus KyJIbTYPHBIX
pacteHui. Posb ceekunm B CO3/JaHUU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. 1. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metonbl ceneknMoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTY JIbHBIM. Jrtansl KOMOUWHAIITMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJI  CEJIEKIIMOHHOM  paboThl.
PangnanoHHbli 1 XUMHAYECKUN MyTareHe3 Kak UCTOYHUK MYTalMM Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomoOuHanTHbIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpuBuaosas TUOpUIN3AIINS.
brnuskoposcTBEeHHOE — CKpelmmBaHue, Wi  UHOpuauHr.  HepoacTBeHHOE
CKpelnMBaHue, Wiu ayTOpuauHr. ['erepo3uc u ero mpuumHbl. Vcmonb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
DesonoYUAY.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YnpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 UYeaax YIVYuleHUs
cyuecmeyromux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCe008aHU, Nepedosblx Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JdeMoHCcTpaIMK

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

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTenui», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«MeTtoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtareuesy.

JlabopaTopHast padora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcKypceusi «OCHOBHBIE METOAbl U JOCTHUKCHHS CEJIEKIIMU PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, TJIEMEHHYIO bepmy,
COPTOUCTIBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B J1AOOPATOPHUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MHUKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOjieMe. Mukpoouosornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKUX
texHosnorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3gaHne TEXHOJIOTUM M MHCTPYMEHTOB LICJICHAIIPABICHHOTO M3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounass mHxenepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuau3auss W COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJlCKUMM pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALMKU SIAEP KIIETOK.



Texnono2uu 0300po6nenus, KyibmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTuxkeHuns ¥ NepCIeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUAarHocTuka. MeTa0oJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHajiu3 IMpoTeoMa
YeJOBEKAa I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus i pa3paOOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3aHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTMH TPEXMEPHOTO OMONMpUHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢bynkunonupoanusi PHK-cogepkammux BUpYcOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «Vcnoap3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHxkeHepus», «I'eHHast UHKEHEPUs».

JlaGopaTopHasi padora «3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE IBOJIONUOHHBIX INpeICTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopusi Y. Jlapsuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pa3MHOXKEHUS ~ OpPraHU3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmienne cunternueckorr Tteopuu dBomonmu (CTD). HelTpanbHas
teopust dBomtonuu. CoBpeMEHHas dBOJIONMOHHAS  OwWojorus. 3HAYCHUE
ABOJIIOIIMOHHON T€OPUHU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JemoHcTpanuu



[Toptpetsl: Apuctorens, K. JInnnei, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xongein, /1. K.
benses.

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBIX cyiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHusi NPUCIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapipyra myremectsus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodbpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (1o Y. J[apBuny)»,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKECHHS
CUHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IMHULA 3BOJOLUHA. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOTO0 pPa3HOOoOpaszus M CTPYKTypbl mnomyisuuil. M3MmeHeHue
reHooH/a TOMYJSIUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABMXKYIIHME CHJIbI) HBOIIONMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesIel B MOMyIALUAX. DPPEKT OCHOBATEIIS.
Ippexm bymouiiounozo eopaviuika. CHudCeHue 2eHemuiecKko2o pa3sHooOpa3usL:
npuyunsl u creocmsusi. llposenenue sgpghexma opeiigha 2enos 8 6ONLUUX U MATILIX

NONYNAYUSAX. Murpanumu. N3onsauus MOIYJISALIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (pernpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOMIM3UPYIOIIMM,  pa3phIBAIOLIUI
(mm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUUAIBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HuKHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MoB. ApoMop(}o3bl U HANOATANI TALIUH.
[Tpumepsl nprcnocobsIeHHid y Opranu3MoB: Mopdoioruyeckue, Gpu3noIornYecKue,
onoxumuyeckue, TnoBeAeHUYecKue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoit (aktop BugooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHON OHONOTHH B pa3paboTKe HayYHBIX METOJ0B COXPAHEHUS
OouopazHooOpaszusi. MUKpPOIBOJIONUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCTpaMuA

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

Tabmumplt 1 cxeMbl: «MyTaliOHHasT HW3MEHYMBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBjeHUs 3akoHa Xapau—BalinOepray, «/IBuxyiume
CWJIbl HBOJIIOIUNY, «DKOJIOTHYecKass M30JSAUs MONYJIAUi ceBaHCKOU (openny,
«I"eorpaduueckast U300 TUCTBEHHULIBI CHOMPCKOM M TMCTBEHHUIIBI JAyPCKO»,
«ITonynsIIMOHHBIE BOJHBI YHCICHHOCTH XUIIHUKOB U KEpPTB», «Cxema JenCTBHS
€CTECTBEHHOT0 0TOOpa», «@opMbI OOpPHOBI 3a CylllecTBOBaHUEY, « UHTyCTpHUanbHBbIM
MenaHusm», <«OKuBble — uckomaembie»,  «IlOKpOBHUTENbLCTBEHHAas  OKpacka
KUBOTHBIX», «[Ipemymnpexnaronas oxkpacka KUBOTHBIX», «DU3MOIOTHYECKUE
apantaiuny, «lIpucnocoOGiIeHHOCTh OpPraHu3MOB U €€  OTHOCUTENBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«K0JIOTHYECKOE BUA000pa30BaHUE BUAOB CHHHUL, «llonurionasl pacTeHHiD»,
«KamycTHO-peieuHblil rTuopumy.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uyydesia MTHUI[ U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOIECHUM, Yydesia MTUILl U 3Bepeld pa3HbIX
BUJIOB, TepOapuu pacTeHuil OJIM3KUX BHJAOB, OOPA30BaBIIUXCS PA3TMUYHBIMU
crioco0amu.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIprcnocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUION.

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

MeTtonbl  M3y4deHHS  MaKpOAIBOMIONUHM. [laneoHTOnOrMyeckue MeTO[bl
uzydeHus: HBoiornuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomtonuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepuUKOB W OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Bujsi-
SHAEMUKHU U PEJTUKTHIL.

OMOpPHUONIOrMYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
IBONIIOLMHU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE W  AHAJOTHYHBIE  OpPraHbI.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FTEHOMOB.

OO01re 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIFOLU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosuiep, 3. ['ekkeb.

Tabnuubl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteronedansy,  «PuHnodpute»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI YeJIOBEKAa U IMHUMIMaH3e», «lJaBHbBIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLIHI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble rumoTe3bl NpPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [loHayyHble IpeACTaBlICHUsS O 3apPOKICHUU KU3HU (KPEalMOHU3M).
['nnore3a NOCTOSSHHOTO CaMO3apOsK/ICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [lacrepa. [IpoucxoxaeHue >xu3Hu U aCTPOOMOIIOTHS.

OcHoBHbIE dTanbl HEOPraHUYECKOU ABOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heopranndeckux. Ombeir C. Mumrepa m I'. Opm.
O6pazoBanue noaumepoB u3 MmonoMepoB. Koareparnas runote3a A. M. Onapuna,
runore3a mnepBuyHoro OynpoHa JIk. XonjeiHa, reHeTHdeckass rumoTe3a [
Ménnepa. Pubosumer (T. Yexk) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeToibl €€ n3yueHus. MickonaeMbple OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAS U aOCOJIOTHAs T€OXPOHOJIOTHUS.
["'eoxpoHoOIOrMYecKas MIKajaa: 30HbI, 3Pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tamnbl OpraHMYecKOM »HBOJIOUMU. [losiBieHME W BBOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIEHKHM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
Crpomaronutsl. [IpokaprOTHl U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKIACHHE
BUpYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICHINX pacTeHUu. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX PACTEHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxoxaeHne MIEKONUTAIONIUX U
ntui. [lpunuun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo30m, Me3030i, kaiiHo301. OO0111ast XapaKTEepUCTHUKA KIIMMAaTa U T€OJIOTMYECKUX
nporieccoB. [losBieHNE U pacUBET XapaKTEPHBIX OPraHU3MOB. YTiieoOpa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MpOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpaneHus: 6nopazHooOpas3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaenn, I'. Mémnep, C. Munnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwmy,
«JTanbl ~ HEOPraHWYECKOW  3BOMIOUUM»,  «['€OXpOHOJIOrMYECcKass  IIKaJIay,
«HauvanbHbie 3Tanbl OPraHUYECKON HBOIONMNY, «CXxema oOpa3oBaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunHmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPaY,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunonomnoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PpiOb», «3emMHOBOAHBIEY, «lIpecMmbikarommecs,
«lItnupyy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCcKou 3pe», «Pa3putne
)KU3HH B IPOTEPO30OMCKON 3pe», «Pa3BUTHE XKU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOM 3pe»,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repbapuu pPACTEHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIaYKHbBIE TIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX dKMBOTHBIX, Uy4deJia IITUI] U 3BEPEH, KOJUICKIIUU
OKaMEHEJIOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKM OPraHMYECKHX OCTaTKOB
OpPTaHU3MOB.

Bupryanbnas naboparopnas padora «MopaenupoBaHue onbiToB Muiiepa—
KOpu no n3ydennio abMOTEeHHOT0 CHHTE3a OPTAaHNYECKUX COCTMHCHUN B IIEPBUYHOMN
atMocdepe».

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

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHUSI pPaCTECHUM
Pa3HBIX OT/ICIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3a7a4 aHTPOMOJIOTUHN. METO Ibl aHTPOTIOJIOTHH.

CraHoBjIeHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YEJIOBEKA. PenuruosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugeTenpCcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUUECKHUE,
noBesieHuYeckue. OTanyusl 4elaoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JIBrokymue cuiibl ((pakTophl) aHTPONOreHe3a: OMOJIOrHYecKre, COllualbHbIE.
CooTHo11eHHue OMOJIOTMYECKUX U COIUANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMHM AHTPOIOTeHe3a. PaHHME YeloBEeKOOOpa3HbIe O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOITHE MIPEIKH Y€IOBEKOOOPA3HBIX 00€3bsH 1
JO/Ie. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OpYAUN TpyAa. YemoBeK NMpAMOXOISIINN U IEPBbIM BBIXO JIIOIEH 32
npenensl Appuxu. YenoBek reifiennboepreckuil — o0l npeiok HeaH 1epTaaIbCKOro
YEJIOBEKA M YEJIOBEKa Pa3syMHOro. YeloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlaneoreHetvka wu
najeoreHoOMHKa.

DBOJIONUS COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIHSIX
yenoBeka. MyTanvoHHbBIN Tiponiecc u noduMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYISIUAX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. Ilonarue o pace. bosbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKaloLeH Cpebl.
Bnusiaue reorpaduueckoit cpeanl u Aperida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapabple  MeTojabl B (usnueckol  (OMOJOTHUYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U IAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJISIUA. broconuanbHble UCCIENOBAaHUSA MPUPOJABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toprpersr: Y. lapsun, JI. Jluku, . S. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeTo/bl aHTPOIOJIOTUNY, «] 0IOBHOW MO3I YEJIOBEKa,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIIMIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITaIbl HIBOJIFOLUHN YEIOBEKA», «Pachl yenoBeka.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMU W OUOJIEHCKUMH CIOKETaMH TPOMCXOXKICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yepera 4eJI0BeKa U Yeperna MUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIHN TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C IPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojsoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM € OKpY KaloLen cpenoi

3apoxaeHue U pa3BuThe 3kosioruu B Tpynax A. 'ymOonsara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUpOAHbIE W JlabopaTopHble. MoJenTupoBaHHEe B HKOJIOTMU. MOHUTOPUHT
OKPYXAaIOIIEeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpOAor. DPopMHpOBaHUE
DKOJIOTHYECKOMN KYJIbTYpPbI U SKOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Konorun», «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlaGopaTopHuasi padora «3yuenue METOJ0B DKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PakTopbl U 3aKOHOMEPHOCTH uUxX aenctus. Kiaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O01me
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorMueckux ¢akropos. IIpaBuino munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropel. CBeT Kak sKosiornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pPaCTEHHII W JKMBOTHBIX II0 OTHOIIEHUIO K cCBeTy. CHrHaJbHas poOJIb CBETA.
DoTONEPUOIU3M.

Temnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHu3Msbl. [IoMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacTteHul K
noJIepKaHuIo0 BoJgHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
riyOMHHasT  TOJANOYBEHHAas, BHYTpUOpraHu3MeHHas.  Du3uKo-xumMuyeckue
0COOEHHOCTH cpesi 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HbIX cpeax.

buonornyeckne putMmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHBIE H
rOJWYHbIe PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.

Kusznenunsie popmbl opranu3moB. [lonstue o xxu3zneHHoi popme. JKuzHeHHbIE
dbopMbl pacTeHHMl: JEpeBbs, KyCTapHUKH, KYCTAapHUYKH, MHOTOJICTHHE TPaBHI,
oJiHOJIeTHHE TpaBbl. KU3HEHHbIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue daxkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHIIHS,
XHUIIHUYEeCTBO, cuMOno03 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJeUcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTUYECKUX B3aUMOJACHCTBUM JUIsl CYILIECTBOBAHUS OpPraHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEenIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DHU3MOIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYeCKHe pPUTMBIY,
«Kuznennslie popmbl pacTeHUi», « KuzHeHHbIe (DOPMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMA XBOMHOrO Jiecay, «llemn muTaHus»,
«XUITHUYECTBOY, «ITapazutuzm», «KoHKypeHus», «CuM0Ouno3y,
«KoMMmeHncanuzm».

O6opynoBanue: repOapuu pacTeHUNW U JKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIMSHUIO Pa3jM4YHBIX SKOJIOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUU, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIMU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIE
pPacTeHMsl NaHHBIX IPYMI, KOJUIEKIUHU KUBOTHBIX, OOUTAIOIIUX B pa3HbIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJalOIIUX dYepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH XU3HU, TrepOapuu U
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUICKIUU
KUBOTHBIX, YYAaCTBYIOIIMUX B PA3JIMYHBIX OMOTHUECKUX B3aUMOACUCTBUSX.

JlabopaTtopuass padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. IKo/10rust BUAOB U MOIYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Ounonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTE OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTeaud NOMYJSLUWN: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi U TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKoJiornyeckas CTpykrypa nomyiasuud. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMyKa MONMyJSUU U €€ peryssiuus. bHoTHYeCKui NOTEHLMA MOMYJIALMH.
MopnenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 »Komorvyeckoil Huie BUaa. MecrooOutanue. MHoromepHas
MoJenb dKosiornueckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bun kak cucrema nomynsiquil. Apeansl BUAOB. BHIBI M HMX >KH3HEHHBIE
CTPATETruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJCHHUS W MHWrpaluid KUBOTHBIX. buonormyeckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JdeMoHCcTpaIMuA

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «ODKOJOTMYECKUE XApAKTEPUCTHKU MOMYJSALHANY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasauun», «CKOpPOCTh  3acelieHHs IOBEPXHOCTH 3€MJIM  PA3JIUMYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIUHU KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOseHust CEeMsiH paCTEHUI K PaCCEIICHUION.

Tema 9. Jkosnorust coo0mEeCTB. IKOTOTHIECKHE CHCTEMBI.

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

Dkocuctema kKak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetd. AOMOTHYECKHE OJOKHU
skocucTeM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB M IOTOK 3HEPTUU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENH IKOCUCTEMBL. broMacca 1 MpoAyKIus. DKOJIOTHIECKUE
NUpPaMUJIbI YKcell, OnoMacchl M 3HEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOmiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTONUNBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvbl Mopeti U
oKeanos. IKocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paszmmuns
MEK]ly aHTPOIIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opoackas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW QayHbl. buonorumdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb KackaoHoeo s¢hghexkma u 6uU008-320upuxamopos (Kuouesvix
81008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmvi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 Ha CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmsusi. MeToIoIoThs
MOHHTOPHHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpau
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxeMbl:  «CTpykTypa  OHoLEHO3a»,  «DKOCUCTEMA

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOMHOTO Jjecay, «DyHKIIMOHAIbHbBIE
IPyIIIBI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTaHus (macTOMWINHAs, JACTPUTHAs)», «DKOJOTrMYecKas TMUpaMHUIa YHUCE»,
«OKojoruyeckas mupamMua OMOMAacChl», «IKOJIOTHYECKas MUpaMUIa dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHUE Jieca MOCe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3er, «[Ipumepsl ypOosKkocucTem.

O6opynoBaHue: repOapruu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUIl U
3Bepeid, repOapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUNA, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKypcusi «IKCKYpCcHsl B TUIIMYHBIM OMOTEO1eHO03 (B MyOpaBy, OEpe3HsIK,
CJIbHUK, Ha CYXOJI0JIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IDKCKYpCHUsl B arpo’KOCHCTEMY (HA MOJE€ WA B TEIIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000J04ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIa XKM3Hb. PazBuTHe mpejcTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. . BepHanckoro o 6uocdepe. Obnactu 6nocdepsl u e€ cocran. XKupoe
BelecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rI00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onochepe. KpyroBopotst
BEIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTE sSIBICHUH B
ouocdepe.



3oHanbHOCTEL OHMochepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIEC JIeCa, CTENH, CABaHHbI,
MyCThIHU, TPONUYECKHE JIECa, BRICOKOTOPhs. KimuMar, pacCTUTEIbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KMBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpojie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHble OMoMbl cymmn», «Kimmarnueckue
nosica 3emnm», «Tynapay, «Taira», «Cmemannsiil jgec», «LIupokonmncTBEHHbIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gec.

O6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesroBek u OKpy:xa0OIaf cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NPUYMHBL. Bo3aelcTBue denoBeka Ha
ouocdepy. 3arpsizHeHre BO3AYIIHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymienue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3MeHeHne Kiaumara.

AHTpOIIOTEHHOE BO3/JICHCTBHE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
PaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA U MPUPOJIBIL.
PanMonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJI00ANBbHBIX HSKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3BuTHEe METOJOB MOHUTOPHUHTa pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsl, odecneuusarowjue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. (OcHOBb
aKopeabuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUSIMUL.
Pexoncmpykyus Mmopckux u HazeMHvIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepb,
«3arpsizaenue mouBb», «[lapaukoBbiit A3hdexT», «Ocobo oxpaHsieMble MPUPOTHBIE
TeppUTOpUN», «MOJIenH yIpaBIsieMOTro MUpPay.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWUW M JKUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType TMYHOCTHBIX PE3yabTATOB OCBOCHHMS MPOrpaMMbl IO OUOJIOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE PE3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUsS, PAa3BUTHUS BHYTPEHHEH TMO3MUIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJUILMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKarolIen cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacHIMpeHUe >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE pea3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOUN ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
Y MIPABONOPS KA,



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNBHBIX 3a/lad, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBXKEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, CBOIO PomuHy, CBOM SI3BIK M KYJBTYPYy, IPOLUIOE W HACTOSILIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIbI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BUTHE OWOJIOTHUH, TOHMMAaHUS 3HAYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSAM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMUMAaHHUE YMOLMOHAIIBHOTO BO3JECUCTBHS KUBOU MPUPOBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢u3uYecKOro BOCIMTAHMSA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbS H
IMOLUUOHAIBHOIO 0J1ATONOTyYHS:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHI W OTHObIXa, peryjsipHas (Qu3nyeckas AakKTUBHOCTb), OEpEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE UEHHOCTH TPABWI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHaTbHON JEesTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYILIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: TNPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA ISt
OKPYKaIOUIEN CPEIbl;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPUOOPETaEMBbIe MPU U3YUECHUH OMOTIOTHH 3HAHUS
U yMEHUS TpU  pEHIeHUH  Tpo0siieM, CBSA3aHHBIX C  PaAlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJl  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OHOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIECH PUPOJHOU
cpene, yMEHHE IMPOrHO3UPOBAaTh HEOJArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBUS
MpEeANpPUHUMAEMbIX IEUCTBUM U MPEJOTBpALATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JIMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHUEe chneru@UuKd OHOJIOTMM KaK HayKd, OCO3HaHusA €€ poju B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHHUS IPUPOTHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YEJI0BEUECTBA, MTOMCKA MyTEeW BBIXOJAA U3 II100AJBHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHONW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
PU U3y4YEeHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4aeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOIIEro MUpa U MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peteHus mpo0JIeM B peajbHbIX )KU3HEHHBIX CUTYaIIUSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILIECTBIISAThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHN0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarONTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHUS, OTPaKArOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIIECC,
CHUCTEeMa, Hay4dHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNe, HAOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHBIC
ydeOHble JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIE, DPETYJISITHBHBIC),
obecneunBaomue GopMrupoBaHrue (GyHKIIMOHATHFHOW IPaMOTHOCTH M COIHAIbHOM
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl  HCMOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHUSA U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIIFHON M COIIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbI IMO3HABATENIbLHBIE YHUBEPCAIbHbBIC
y4ueOHbIC JCHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC YyueOHBIC JEHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBepPCAJIbLHBIMH y4eOHBIMHU NMO3HABATEJALHBIMH
AEUCTBUSIMM:

1) 0a3o0BbIe JIOTHYeCKHE AeliCTBHUSA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpodJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cuHTE3a, CPaBHECHMS, KiacCudUKauK, 0000IICHUS), pPAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC IMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTPENCNATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBJICHHUM
KUBOM MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYyIIIECTBEHHBIX
CBA3€Hi W OTHOIIEHWH B W3ydaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYMII PAa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3palaThiBaTh IUIaH PEIICHUA MPOOJEMBbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUM ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paOb0OTY B YCIOBUSIX PEAJIbHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IE€Th HaBbIKAMU Yy4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAaMHU  paspellieHuss MpoOjeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYallUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs], HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJaud  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK TEpeHOca CPEeNCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTh
KU3HEIeITeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(pOpMAIMK (TEKCTE Y4eOHOTro
nocoOusi, HAy4YHO-IIOMYJIAPHOM JUTEeparype, OHOJOTHYECKUX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIM3UpPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUSI, KpUTUUECKH OLIEHUBATH
€€ TOCTOBEPHOCTh U HEIIPOTUBOPEYUBOCTb;



(GbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU MOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (GOpMy  TNpEACTABICHUS
ounosioruyeckoi nHGopManuu (CxeMbl, rpadUKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4HbIM #A3BIK B KayecTBE CpeAcTBa IMpu pabote ¢
OMOoJOrnyeckod HHPOpMaLUE: NPUMEHATH XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJsJHOCTH;

BJAJE€Th  HABBIKAMM  PAaclO3HAaBaHWSd M 3allUTBl  WH(MOpManuW,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1eHCTBUSMMU:

1) o0menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX chepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU O CYIIECTBY OOCYXJAaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINIOJHEHUS MpejiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WULHNA APYIMX yYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HeBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHUCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBaXKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUSI C HMCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUS MPU PEILIEHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX ACHCTBHM C y4€TOM OOUIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OPUHUMATh LEJIA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenessaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIATh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHHBEPCAIbHBIMH PeryJSTUBHbIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHUA NPOOJIEM U HUX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOILIECHHUIO K JKMBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATENILHO COCTABJIATH IIJIaH PEIICHHS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICMCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIEKCUU [JIs1 OLEHKHU CUTyalluH, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKEHHIO;

NPUHUMAaTh MOTHBBI M apryMEHTbl APYTUX TPU aHaJIU3€ pe3yJbTaToOB
NEATEIIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:
NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpH AaHAIN3E pEe3yIbTaTOB
NESITEIIbHOCTH;
pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pPE3yNbTaThl OCBOCHMS COJEP)KAaHUS Y4YeOHOro IMpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHUPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHmst  oOydaromuxcst  Owonmornu. OHH — BKIIIOYAOT:
crnenuduyeckue Ajisi OMOJOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUIM 1O
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEICTABICHBI MO
roJiaM U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWM  3aKOHOB TOPUPOABI U  pElIeHMH NOpoOJieM  palMOHAJIBLHOrO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKHE TEOPUU
(xnetounast teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOr0 IMOKOJICHUS, PACUICIUICHUS, YUCTOThl TaMET, HE3aBHUCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJIOTMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEPEHUE,
HaOJIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OaxkTepuii, rpudOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPraHOB U CUCTEM
OpraHOB pACTEHUM, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHA BeHIeCTB (MeTab0IM3M), MPEBPAILLCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, raMeTOTreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMIaMU KIETKH U HUX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M UX (QYHKUUSIMH, MEXKIY
opraHamMud M CHCTEMaMd OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKUMUSIMHE, MEXKIY CHUCTEMaMH OpPTraHOB M WX (QYHKIUSMHU, MEXKAY ITaramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM W (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBJISATh OTIMYUTEIIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIs J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4U, BBISABISTH TIPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXAY UCCIIETyeMbIMU OMOIOTHUECKUMHU MTPOLIECCAaMU U SIBICHHUSIMH, JIENaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKHUE pPadOThI, COOIIOJATH
npaBuiia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpenctBamMu, GOpMyIHpys Lelb HCCIEIOBaHUS, aHAJU3UPOBATH IOIYUYEHHBIE
pe3yNbTaThl U IeNIaTh BBIBOJIBL;

YMEHHE YyY4acTBOBaTh B y4EeOHO-HMCCIICIOBATEIILCKONM paboTe 1Mo OMOJIOTHH,
DKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPEACTABIATH  TMOJYYCHHBIE  pPEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUU U MEUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/JaHNEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIN BBIOOP Oynymied mnpodeccuoHaabHOM
JEATEIIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI0 XO34KCTBA, MUILIEBON MPOMBINIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HAMPaBJICHHBI HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIECH mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po(eCcCUOHANLHOTO U BBICIIETO 00pa30BaHUs.



[IpenmeTHBIC pE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 11
Kacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHUX
npoOJieM 4YenoBeYecTBa, a TaKkKe B PEIICHWH BOMPOCOB PAMOHAIBHOTO
MIPUPOOTIOIL30BaHNS, U B (DOPMUPOBAHHUH IIEHHOCTHOTO OTHOIICHHS K MPUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BIJAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOMINUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, 3KOcucTeMa, Ouocdepa), OHOIOrMUYECKHUE TEOpUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetndeckoro paBHoBecust [x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTMYECKON THUpaMubl IHEpPTruM), rumnores3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIICIOBAHUSAX KUBBIX 00BEKTOB U IKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, IKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouochepbl, CTAOMIM3UPYIONIETO, ABWXKYIIETO M Pa3phIBAOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSHUSL ~ JBMKYIIMX  CHJI  DBOJIIOIMM  HA  TEHO(POHA  MOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIPaBICHUMN
ABOJIIOLINH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOLUH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHCHTaMHU Pa3IMYHBbIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATh  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHUs, aOMOTHYECKHUX M OMOTHYECKHUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBAaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JI0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHUE pemaTh OMOJOTUIECKHUE 3aa4H, BBISIBIISITS TPUUYUHHO-CJICICTBCHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SIBIICHUSMU, ITIaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE padOThl, COOIMHOIATH
npaBuia mpy paboTe ¢ yaeOHBIM U Ta00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMECHTAIHLHBIMU
cpeacTBamMH, (GOpMYyIUPYs 1eidb HCCICIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEITOBEKA
¥ UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CHOCO0ax MpeAoTBpaIleHUs
ro0anbHBIX U3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiedl mpodeccuoHaIbHON
JeATEILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIHCKOTO XO35SHCTBA, MHUIIEBON
MPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATEIbHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka 1
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U peBpallleHue S3HEPTUU B 9 |
KJIETKE
7 Hacnencteennas uadopmanus u 9 0.5
peanuzanus e€ B KJIETKe
JKu3HeHHBIN MK KIEeTKH 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — Hayka O HAaCIEACTBEHHOCTH U ) 0.5
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cCHHTETHYECKass OMOTIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| 3apoKeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUI B OMOJIOTUI
Mukpo3BOIIOLHUS U €€ PE3YNbTaThl 14 2
Makpo3Bostonus ¥ €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpPraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
7 OpraHu3mesl 1 cpesja 0OuTaHUs 1.5
OKoJ0rus BUJ0B U MOIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas sxocucremMa 6
11 UYenoBek u okpyxaroiias cpeia 6
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

buonorus xak KoMIIeKcHas HayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HGCTB8

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

Jara

IIpakTuyeckue
U3ydeHus

padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anusa )KUBbBIX CUCTEM

Wcropust OTKPBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

MeTo/1bI MOJIEKYISIPHOM U KIETOYHOMN
ouonoruu. [IpakTrdeckas pabora
«3y4eHne METO10B KJIIETOYHOU
Ouosnoruu (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJIICTKH, UX
Ouosoruueckas POJib

Oprannydeckue BenecTBa KIeTKH —
6enku. JlaboparopHas pabota
«O0bHapyxeHue 6eIKOB ¢ ITOMOIIIBIO
KaueCTBEHHBIX PEaKIIUii»

0.5

CaoiicTBa, Ki1accuduxanys 1 GyHKuuu
0enKkoB




10

11

Opraanyeckue BeniecTBa KISTKH —
YTJIEBOIbI

Opranndeckue BeniecTBa KICTKH —
JIATIU B

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue
HYKJICMHOBBIX KHUCJIOT, BbIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

0.5

13

14

15

Crpoenne u pynkuuu ATO. [pyrue
Hykneosuarpupocdarsr (HTD)
CexBenuponanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUTITOMHUKH,
MPOTEOMUKH

Metoabl CTpyKTypHOU OHOJIOTUU

16

17

Tunel knetok. [Ipokapuorndeckas kierka
CrtpoeHne 3yKapuoTUUYECKOM KIIETKH.

[Tpaktnyeckas padora «M3ydyenue
CBOWCTB KJIETOUHOW MEMOpPaHbI»

0.5

18

[ToBepxXHOCTHBIN amnmapar KJIeTKH

19

20

21

OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.
[IpakTuueckas pabora «3yuenune
JABVKCHUSA OUTOINIA3MbI B PACTUTCIIBHBIX
KJIIETKax»

[TosyaBTOHOMHBIE OPTaHOM b KJIETKH:
MHUTOXOH/IPHH, TIacTHIbL. JITabopaTopHas
pabota «lVccnenoBanue mia3Monnsa u
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

HeMeM6paHHBIe OpTraHOUAbI KJICTKH

0.5

0.5




22

23

CrpoeHre U GyHKIUH sIpa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIICTOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMIISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyeHnue GpepMeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCHUIa BOAOPOA B
PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOpHl M OCIKH-UHTHOUTOPEI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

30

31

XemocuHntes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE32a)

AHa’poOHbBIEe OpraHu3Mbl. Busl
Oopoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKECHHS 1
JIBIXAHUSD)

AdpoOHBIE OpPraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5




DHeprus MeMOpPaHHOTO rpaiueHTa

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTAa3bI
33 Peakuyu MaTpuyHOTrO CUHTE3a
34 TpaHCKpunus — MaTpUYHBIA CHHTE3
PHK
35 Tpaucnsauus u e€ srarnbl
36 KonupoBanue amunokuciot. Poib
pubocoM B OMOCHHTE3E OenKa
37 Opranuzanus reHoma y mpokapuoT u
9YKapuoT
18 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycel — BHEKIETOUHBIE ()OPMBI KU3HH
39 u oOnuratHbie napasutel. [IpakTudeckas 0.5
pabota «Co3naHue Mozelu BUpYyCca»
40 BupycHsble 3a001eBaHus YeI0BEKa,
JKUBOTHBIX, PACTEHUHN
A1 Hanotexnonoruu B 6uonoruu u
MEIULMHE
42 JKu3HeHHBIN MK KIETKH
43 Marpuunsiii cuares JIHK
Xpomocomsl. JlabopaTopHas pabora
44 «3yyeHune XxpoMocoOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»»
45 JleneHne KJISTKM — MHTO3
46 Tune! kneTok. KapuoknHes u IUTOKUHES. 0.5

JlaGopatopHas pabora «Habnronenue




MHTO32a B KJIETKaX KOHYHMKA KOpEIIKa JyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuust >)kU3BHEHHOTO IUKJIA KIIETOK

48 Opranusm Kaxk eMHOE LIEJI0e

49 Txkanu pacrenuii. JlJabopatopHas pabora 0.5
«3yueHne TKaHel pacTEHUI» ’
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHnas pabota «/3y4ueHue TkaHel 0.5
YKUBOTHBIX)
Opranbl. CucTeMbl OPraHoB.

51 JlabopaTtopnast pabora «3yuenue 0.5
OpraHoOB LBETKOBOI'O paCTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraHu3MoB

55 [Muranue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cUCTEMA YeIOBeKa

56 JIpIxaHne opraHu3MoB

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U
YesoBeKa

58 TpaHcnopT BelIecTB y OpraHu3MOB

59 KpoBeHocHas cuctemMa mo3BOHOUHBIX
JKUBOTHBIX U YEIIOBEKa

60 Boienenue y opranu3smMos

61 3amura y OpraHu3MOB

62 HNMMmyHHas cuctema 4enoBeka




Pa3znpaxxuMocTh 1 perynsuus y

63
OpraHU3MOB

64 ['ymopanbHast perynsiuusi 1 SHAOKpUHHAsS
CUCTEeMa KUBOTHBIX U YEJIOBEKa

65 @®opMbl pa3MHOKEHHUSI OPraHU3MOB

66 [TomoBoe pa3MHOKEHUE

67 Meiio3
I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE

68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha 05
TFOTOBBIX MUKpOIIpenapaTax»

69 WuauBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3

70 3akagKa OpraHOB U TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB
PocTt u pa3zButne XUBOTHBIX.

71 JlabopaTtopHnas pabota «BrlisiBiieHne 0.5
MPU3HAKOB CXO/CTBA 3apO/IbIIIen '
MIO3BOHOYHBIX JKUBOTHBIX»

PasMHOXeHUE U pa3BUTHE PACTCHUM.

7 JlaGopaTtopHnast pabora «CtpoeHue 0.5
OpPTaHOB Pa3MHOKEHUS BBICIIIUX '
pacTeHuin»

73 HcTopusi CTAaHOBJICHHS U Pa3BUTHUS
TeHETHKHU KaK HAyK1
OcHOBHBIE IOHATHS U CUMBOJIBI

74 0.5

reretuku. Jlabopatopnas padora




«/Ipo3oduna kak 00BEKT TEHETHIECKUX
UCCIIEIOBAHUI

3aKOHOMCpHOCTI/I HacjaeJ0BaHUs

npu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas pabota

75 " 1 0.5
N3yuenue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3opuis”

76 [{uTonoruyeckre OCHOBBI |
MOHOTUOPUAHOTO CKpPEINBAaHUS

77 AHanu3upymrouiee CKpeuuBaHue. |
Henonnoe nomuHnpoBanue
JluruOpuHoe cKpeniuBaHue.

73 [IpakTuueckas padora «M3yuenue | 0.5
Pe3yJIbTaTOB TUTHOPHTHOTO '
CKPELIBAHUA Y IPO30(PHIIBI»

79 [{uTonoruyeckre OCHOBBI AUTHOPHIHOTO |
CKpEIIMBaHUS

80 CuenneHHoe Hacle0BaHNE TPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACTIEICTBEHHOCTH 1

82 I'enernka nona 1

83 ['enoTun xak nenocTHas cucrema 1

24 ['eneTHUECKUIT KOHTPOJIb PA3BUTHS |
pacTeHHi, )KUBOTHBIX U YEJIOBEKA

25 W3mMeHunBOCTh MpHU3HAKOB. Brbl 1
M3MEHYUBOCTH

86 MonuduxaonHas U3MEHYUBOCTh 1




87

Bapuanyionnslii psig u BapuariioHHas
KkpuBas. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKATTMOHHOW U3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

0.5

88

89

90

I"eHoTunmyeckas N3MEHYNBOCTb.
Komb6unaruBHass U3MEHYMBOCTD

MyTtannoHHas U3MEHYUBOCTD.
[TpakTrueckas paborta «MyTtauuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAlUOHHOI'O
mpounecca. ONUIeHEeTHKA U SIIMIeHOMHUKA

0.5

91

I'eneruka yenoseka. [Ipaktuueckas
pabora «CocTrapiieHre U aHAIU3
POIOCIOBHOM»

0.5

92

93

MeTopl MEIUITMHCKON T€HETHKHU
3HaueHNEe MEIUIIMHCKON T€HETHKN B
MPEAOTBPALEHUH U JICUCHUHU
TeHETUYECKHUX 3a00JIeBaHMIl YeI0BEKA

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOT
JIOMAIITHUX KUBOTHBIX)

0.5

95

MeTomapl CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHnast pabora «3yuenue
METOJIOB CEJICKIINU PACTECHUI

0.5




JlocTrKEeHMS CEeEKIIMU PaCTEHUN 1

96 ®KHUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHEe U UCIOJIb30BaHUE |
TEHETUYECKUX PECypPCOB
buoTexHonorus kak Hayka U OTpacib

98 npousBocTBa. [IpakTuyeckas padora 1 0.5
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI

99 OcHoOBHbIE HaNpaBJICHUS CUHTETUYECKOU 1
Oouosiorun

100 XpoMOCOMHas M TeHHasl UH)KEHEPUs 1

101 MeaunuHCcKue OMOTEXHOJIOTHI 1

102 PesepaHublii ypok. [loBTOpenue, 1
0000111eHIEe, cHUCTEMATH3AIUS 3HAHUI

OBHLIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(poBbIe
n/n Tema ypoka Bcero Konrpoapueie  Ipaxkruueckue ilsyqemm :)lﬁlc)l;l;OBaTeanue
padoThI padoThI pecypeni
1 OposmononHas Teopust Y. lapBuna 1
) JIBHoKyIIHE CHIIBI ABOJIFOLMU BUAOB 1O Y. |
JapBuny
3 Bbopn0Oa 3a cymecTBoBaHue, |
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD
4 ®opMHUpPOBAaHNE CUHTETUYECKON TEOPUU |
3BOJIIOLUU
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: |
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIUS
6 [Honynauus — snemMeHTapHas €IUHULIA |
9BOJIIOLIMU
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas | 0.5
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y )
oco0eill 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI HIBOTIOIUN 1
9 Oddext ocHoBarens. Dpdext |
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M3o0n0muu nomyssuuii: |
reorpaduueckas, Ouonormueckas
1 EctectBeHHbI 0TOOp — HanpaBIISIOLINI 1
(hakTOp IBOTFOITUHN
12 [TonoBoit oT60p 1




13

[Tprcmoco0IeHHOCTh OPTaHU3MOB KaK
PE3yIbTaT MUKPOIBOJIIOIIHH.
JlaGopaTtopHas padota «3ydeHue
apoMop(}o30B 1 UAMOAAANTAIIAN Y
pacTeHuil U KUBOTHBIX)»

0.5

14

15

16

[Tpumeps! nprciocoOICHHUH y
OpraHu3MoB: Mopdoiornieckue,
(dbuzmosornueckue, OMOXMMUIECKUE,
noBeneH4yeckue. JlabopaTopHas padora
«[TpucrocobneHnst OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCTDY

Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHeHHE
BUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPHIO»

Crpykrypa BUJa

0.5

0.5

17

18

Bunoo6pa3oBanue kak pe3ynbTar
MHUKPO3BOIIOIUN

CBs3b MUKPO3BOJIFOIUU U
MU ACMHUOJIOTNH

19

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIUN

20

21

Enoreorpa(I)quCKHe MCTOIBI U3YUCHUA
9BOJJIIOIINH

3M6pI/IOJ'IOFI/I‘leCKI/IC " CPABHUTCIILHO-

MOp(I)OJ'IOFI/I‘leCKI/IC METObI U3YUCHUSA
9BOJJOINH

22

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MAaTeMaTHIECKUE
METO/bl U3YUYEHUS IBOTIOLUN




23 OO01re 3aKOHOMEPHOCTH IBOJTIOIIHH
24 AJanTMBHAS paguaIus.
HepaBHOMEPHOCTH TEMITOB SBOJTIOIIHH
)5 Hay4nbie runmoTe3sl mpoucxoKaeHUs
JKM3HH Ha 3eMiIe
26 JloHay4dHBIC IPEACTABICHUS O
3apOKICHUM KU3HH
7 OCHOBHBIE 3Tanbl HEOPraHMYECKOU
SBOJIIOLUHU
28 ['unoTe3sl 3apoKICHUS KUZHU
HcTopust 3eMiau 1 METOMIBI €€ N3YUCHHS.
29 Jlaboparopuas padota «3yueHue u
OIMCAaHKME UCKOIMAEMbIX OCTaTKOB 0-5
JPEBHHUX OPTaHU3MOBY
30 HauanpHbIe 3TaIbl OpraHuvecKoi
SBOJIIOLUN
31 DBOJIIOLIMS 3YKAPUOT
OCHOBHBIE 3TaNbI YBOJIOIHI
1 pacturensHOro Mupa. [IpakTudeckas
pabora «3yuenue ocobeHHOCTEH 0.5
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
1 OCHOBHBIE 3TaMbI YBOJIIOIHMH KUBOTHOTO
Mupa
DBoIOIUS )KUBOTHBIX. [IpakTHyeckas
34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX KHBOTHBIX)
35 PazButune xu3HM Ha 3eMIie Mo spam 1

nepuoaam




MaccoBble BBIMUPAHUS —

36 9KOJIOTHUECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMEHHBIHN 3KOJOTUYECKUI KPU3UC,
€ro 0COOCHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MIPOLLIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI
OpPTraHU3MOB

40 AHTpPOIIOJNIOTrUsI — HayKa O 4eJIOBEKE

Al Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUU YeIIOBEKa
MecTto yenoBeka B CUCTEME
opraHmdeckoro mupa. JlaboparopHas

42 pabota «M3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX
C MPSMOXOXKICHUEM»

43 JIBM>KyIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHre OMOIOTHYECKUX U
COLIMATILHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenernka u MajieOr€HOMHUKA

47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKA
Yenoseueckue packl. [IpakTuyeckas

48 pabota «3ydeHue 3K0IOrHIecKux 0.5
aJanTalui 4eJaoBeKay

49 MeXIUCIUTUTMHAPHBIE METO B
aAHTPOTIOJIOTUHI

50 3apoxaeHUE U Pa3BUTHE YKOJIOTHH




51

Mertoapb! skonoruu. JlabopatopHas
pabota «3y4eHre METOI0B
IKOJIOTHYECKUX HCCIICIOBAHHUI

0.5

52

53

3HaueHne YKOIOTMYESCKUX 3HAHUN I
yeJI0BEKA

Dkosoruueckue HpakTopbl

54

Abnortnueckue GakTopsl. CBeT Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BpIsBIIeHHE TPUCTTOCOOICHUT
OPTraHU3MOB K BIIMSIHUIO CBETa»

0.5

55

AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTUICCKHUH (akTop.
Jlaboparopuas pabota «BrisiBicHHE
MPHUCIIOCOOJICHUI OPTaHU3MOB K
BIIMSIHHIO TEMIIEPATYPhI»

0.5

56

AbuoTtnueckue axkropsl. BraxkHoCTh
KaK 9KOJIOTUYECKUHN (PaKTop.
Jlaboparopuas paboTa « AHATOMHYECKHE
0COOEHHOCTH pacTeHU U3 pa3HbIX MECT
OOUTaHU»

0.5

57
58

Cpensl 06uTaHUsI OPTaHU3MOB

buonorunueckue PUTMBI

59
60

61

XKuzHeHnHble pOpPMBI OPraHU3MOB
buotnueckue hakropsl

3HayeHne OMOTUUECKUX B3aUMOJIECHCTBUNA
JUISL CYILIECTBOBAHUSL OPTaHU3MOB B CpeJie
oOUTaHus

[N R GHEE I G G Y

62

DKOJIOTHYECKHE XapaKTePUCTUKU
TOITYJISIITAN




OcHOBHBIC TOKa3aTeIN NOMyJIAIUN:

63 YUCJIEHHOCTD, IJIOTHOCTb, BO3pACTHAS U
MOJIOBAsI CTPYKTYpa
OcHOBHBIE TTOKA3aTENIN TOIMYJISIIHH:

64 POXJ1a€MOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKOJIOTUYECKAast CTPYKTYPa OIS IIHH

66 JluHamMKa NONyJIsALUU U €€ PeryisLus

67 KpuBblie pocTa YMCIEHHOCTH TOMYJISIIIHH.
KpuBbie BBDKUBaHUS
DKoJIoTHYecKas HUIIA BUJIA.

68 JlaGoparopHnas pabora 0.5
«[IpucrocobneHus ceMsiH pacTeHU K '
pacceneHnio»

69 Bupn kak cucrema nonysisnuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPALIAN
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
HKOCUCTEME

74 OcCHOBHBIE TTOKA3aTENN IKOCUCTEMBI

75 DKOJOTrHYECKHE MUPaMHIbI

76 N3menenus coo0111ecTB — CyKIIECCUU
[TpupoaHbIE 3KOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. IKOCUCTEMBI MOPEN U
OKEaHOB

73 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

TYHJIp, JIECOB, CTENEM, IyCTHIHDb




79

AHTpOHOF@HHBIG OKOCHCTEMbI

Ypboskocucremsl. [IpakTuueckas pabora

80 «3yuenue u onucanue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB
B DKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHas
o6oouka 3eminu

84 Yuenne B. W. Bepraackoro o 6uochepe

25 3aKOHOMEPHOCTH CYLIECTBOBAHMS
ouocdepsl

26 Kpyrosopots! BemecTs u
OMOreOXMMHYECKHUE [IUKIIbI

g7 3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6MOCheps

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI

90 BozneiicTBue uenoBeka Ha 6uochepy

91 AHTpPONIOT€HHOE BO3JCHCTBHE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE TIPUHIIHITBI YCTOHYHUBOTO

Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbI




PannoHansHOE IPUPOAOIIONIB30BAHUE U

94 COXpaHEHHE OMOIOTHIECKOTO 1
pa3HooOpa3us 3emin

95 06?6H1€HI/16 110 TeMe «MUKpO3BOIIOLUS |
U e€ pe3ybTaThD»

96 O6?6HleHI/Ie 1o Teme «MaKpOIBOITIOIIUS |
U e€ pe3yIbTaTh»

97 O6o06menue no Teme «IIpoucxoxaenue |
Y pa3BUTHE KU3HH Ha 3eMiie»

08 O6o06menne no Teme «IIponcxoxaenne |
YeJI0BEKa — aHTPOTIOT€HE3)»

99 O6o001ieHne o Teme «IKOJIOrHsl — HayKa |
0 B3aMMOOTHOIICHHSIX OPraHU3MOB)

100 O6o06menne o Teme «OpraHu3mMbl U !
cpena oouTaHus

101 0606meH1/ie 1o TeMe «DKOJIOTHUS BHJIOB U !
TOMYJISIIU I

102 O6o006menue no Teme «brocdepa — !
rino0aabHast IKOCHCTEMay

OBIIEE KOJIMYECTBO YACOB I10 L2 75

I[TPOTPAMME
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