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HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpeamery "buomorus" (mamee - Ouosjorus) Ha
YpPOBHE cpeaHero oodiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konnenuuu mpenojaBanus ydeOHoro mpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (penepaabHoil pabouel mporpaMMbl BOCIIUTAHHUS.

VYyebnsiii npeamer «buonorus» yrayonénnoro ypoBHs uszydyenus (10-11
KJIACChl) SIBJISIETCS. OJIHUM W3 KOMIIOHEHTOB MpeIMETHOUN obsiactu «EcTecTBEeHHO-
Hay4HbIe mpeaMeThl». CornacHo nmojoxeHusM GI'OC COO npodunbHbIe yaeOHbBIC
IpeIMeThl, H3ydyaeMble Ha yriayOJnE€HHOM ypOBHE, SBISIIOTCS  CIIOCOOOM
muddepennmanu  oOydeHUs Ha YpPOBHE CpeaHero oodmero oOpa3oBaHUS U
MPU3BAaHBl OOECIECYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, cpeHUM TTpoeCCUOHANILHBIM U BBICIITUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIA W3 JTUX YUYEOHBIX TMPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH Ha
MIPUOPUTETHOE peIIeHUue 00pa30BaTeIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C TpodopueHTanuern o0yJaroumxcsi U CTUMYJUPOBAHUEM
WHTEepeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIUHON, SKOJOTHEN, ICUXOJIOTUEN, CTIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma no yaeOHomy nipeameTy "buonorus” naét npeacraBieHue o nean
U 3a7la4ax U3yudeHus ydeOHoro mnpeamera «buonorus» Ha yriyOnEHHOM YpOBHE,
onpenensier o00s3areNbHOe (MHBApUAHTHOE) MPEAMETHOE COJEpKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeiesieHne I0 Kjaccam,
PEKOMEHAYET TOCJIECIOBATEIbBHOCTh W3YUEHMs] y4eOHOro Marepuajia ¢ ydéToM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JOTUKKM Y4EOHOTO IMpolecca,
BO3PACTHBIX 0COOCHHOCTEH 00y4Jaromuxcs. B mporpammMe mo 61oI0ruu peaan3oBaH
MPUHITUI PEEMCTBEHHOCTH € U3yYeHHEM OMOJIOTHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, Onarojaps dYeMmMy MpPOCMATPUBACTCS  HAMpPABJICHHOCTh  Ha
nocjieaAymrnee pa3BUTHE OHOJOTMYECKUX 3HAHUM, OpPUEHTUPOBAHHBIX HA
dbopMHpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJOTHYECKOTO
MBIILJICHHUS, TIPEJICTABICHUH O 3J0pOBOM 00pa3e )KM3HU, Ha BOCITUTaHUE OEPEKHOTO
OTHOILICHHS K OKpY>Karollel mpupoHOi cpee. B mporpaMmme mo 6GMOJIOTHU Takke
MOKa3aHbl BO3MOXKHOCTU ydeOHoro nmnpeaMera «buomorus» B peanuzanuu
tpeboBanniit ®I'OC COO k mmaHUPyeMBIM JTUYHOCTHBIM, METAaNpEeIMETHBIM U
MIPEAMETHBIM pe3yJbTaTaM 00yueHus U B JOPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-
MO3HABATENILHON JICSITEIBHOCTH  OOYYaromIMXcsi IO OCBOCHHUIO COJEpKAHUS
OMOJIOTHYECKOro 00pa30BaHMs Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero obuiero oopasoBaHus
3aBepIIaeT OMOJIOrHYecKoe 00pa30BaHME B IIKOJIE U OPUEHTHUPOBAH Ha PaCIIMpPEHUE



U yriryOJieHre 3HaHUM 00y4JaroIuXxcs 0 )KUBOUM MPUPOJIE, OCHOBAX MOJICKYJISIPHOU 1
KJICTOYHON OHMOJIOTHH, SMOPHUOJIOTUA U OHMOJIOTUU Pa3BUTHs, TCHETUKH, CEIICKIINUH,
OMOTEXHOJIOTUH, IBOTIOLMOHHOTO YYEHUS U IKOJIOTHH.

N3yuenne yueOHOro mpeamera «buosorusi» Ha yriayOJeHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYy4YalOIIMXCS K MOCIEAYIOIIEMY IOIYYSHHIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax W OpraHW3alUiX  CPEIHEro
npogeccuonansHOoro oopa3zoBanusi. OCHOBY €ro CoAepKaHHs COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUU  OOyYaAIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX Pa3esioB OMOJOTMHA Ha YPOBHE OCHOBHOTO
obOuiero obpazoBanus, B 10—11 knaccax 3Tv 3HaHMA TOJMy4arOT pa3ButHe. Tak,
pacIIMpeHbl W YrIyOJeHbl OWOJOTHYECKHWE 3HAHUS O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIAHOTO U MMOMCKOBOTO
XapakKTepa, KOTOPble MOXHO MCIOJIb30BAaTh KaK OPUEHTHUPHI JJIs MOCIEIYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTErparus OWOJOTHYECKUX 3HAHHWHM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYYCHHBIMU OOYYAIOIIUMHUCS TIPU H3YUCHHUH
bu3uKu, XUMUH, reorpaduu 1 MaTEMATUKH.

CrpykTypa mnporpamMmsl 1o y4yeOHOMy mnpenMery "buonorusa" otpaxaer
CHUCTEMHO-YPOBHEBBIA M DBOJIIOIIMOHHBIA TMOJAXOAbl K HW3YYEHUIO OHOJIOTHHU.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIC ISl AKUBBIX
CUCTEM PA3HOI0 YPOBHSI OpraHHU3allUH, IBOJIOLUH OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTHYECKOTO pa3Ho0Opa3us mianeTsl. Tak, B 10 kiacce u3ydaroTcs
OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHOJOTHMU, 3MOPUOJNIOTUM U OHOJIOTHH
Pa3BUTHUS, TCHETUKU U CEJICKIMH, OMOTEXHOJIOTMU M CHUHTETHYECKON OUOJIOTUH,
aKTyaJu3UPYIOTCS 3HAHUSA OOydYarouuxcs Mo OOTaHWKE, 300J0THM, AHATOMUH,
¢busnonorun yenoseka. B 11 kimacce u3ydaroTcsi HIBONIOIMOHHOE YYCHHE, OCHOBBI
HKOJIOTUH U YUeHHe 0 obuocdepe.

VYueOubi mnpeamer  «buonorus»  mOpu3BaH  00ECHEYUTh  OCBOECHHE
00y4aromuMucss OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJICH, MPUHIIMIIOB U MPaBuUI,
JIe)KAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUHN O
CTPOEHUHW, MHOTO00pasuM W OCOOCHHOCTAX KIIETKH, OpTraHu3Ma, MOMYJISIIUH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIONIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTUY, MPUKIIAHBIX aCeKTaX OMOJIOrMuecKuX 3HaHui. J{is
pa3BUTHS U TOAJEpKAHUS HHTEepeca OO0ydalIIuxcs K OHOJOTMHM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOTO MaTepualia B COJACPIKAHUH MPOTPAMMBbI
10 OMOJIOTUU TMPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS W Pa3BUTHUS
TOM WM UHOM 00J1acTH OUOJIOTUH, BKJIAIOM OT€YECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B pelIeHNE BaXKHEHUIITUX OMOJIOTMYECKUX U HKOJOTUUECKUX TTPOOIIEM.



[ens uzyuenus yueOHoOro mpeamera «buonorusy Ha yriry0JI€HHOM YpOBHE —
OBJIaJicHHe  OOYy4YalIIMMHUCS 3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATLHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra | MPUOOPETCHUE yMEHUH
UCII0JI30BaTh 3TU 3HaHUSA B (DOPMUPOBAHUM MHTEpPECA K ONpeAesEHHON 00sacTu
npoecCHOHANBHON NIeATeNTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOODPY
y4eOHOTO 3aBEICHHUS JIJIsl TPOJIOJDKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JlocTikeHne 1enu  uW3ydeHws y4deOHoro mpeamera «buomorus» Ha
yIIyOJIEHHOM YpOBHE 00€CTIeUnBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHsIX, KOHIICTIHIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUiIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIALNs, B, OMOTE€OLEeH03, Onocdepa); O BHIAAIOUIUXCS OTKPBITUSIX
¥ COBPEMEHHBIX MCCIICIOBAHUSX B OMOJIOTHH,

O3HAKOMJICHHE OOyYalOIMXCA C METOJAMH TIO3HAHWS >KUBOU TPHUPOIBI:
WCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOU U
KJIETOYHON OMOJIOTHUH, YMOPUOJIOTUU U OUOJIOTUYU PA3BUTHS, TEHETUKHU U CEJIEKIIUH,
OMOTEXHOJIOTMM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, JKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TPOBEICHUS] OHOJIOTMYECKUX HCCIICIOBAaHUN B
nabopatropun uU B nOpupoje (HaOdIOEeHHE, W3MEpPEHHE, OSKCIIEPUMEHT,
MOJEINPOBAHUE);

OBJIaJIcHHE OOYYaroNIMMHUCS YMEHHUSIMU: CaMOCTOSATENbHO  HaXOIUTh,
aHAJIM3UPOBATh U UCIOJIb30BaTh OUOJOrMYECKYH0 HH(GOPMAIHMIO; TOJIb30BaThCS
OMOJIOTUYECKONH TEPMHUHOJIOTHEH W CHUMBOJIHMKOH; YCTAHABIIMBATh CBS3b MEXIY
pa3BUTHEM OHWOJOTMH ¥ COIMATBHO-IKOHOMHUYECKUMHU ¥  DKOJIOTHYECKUMU
npo0jeMaMu 4YeOBEYEeCTBA; OLICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH IO
OTHOUIICHUIO K OKpY)Kalolle NpUpOAHOU cpene, COOCTBEHHOMY 3J0POBBIO H
3MI0POBBIO  OKPYXKAIOIMX  JIIOJIe; OOOCHOBBIBATH W COOMIOJATH  MEPHI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYANMHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HAYYHbIE OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE y 00YUAIOIIUXCS HHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MpoIecce 3HAKOMCTBA C  BBIJAIOIIMMUCS OTKPBITHSMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, pEIIaeMbIMUA €0 TPOoOJIeMaMH, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCIIeIOBAHUS, TPOBEACHHS SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH,
penieHus: OMOJIOTMYECKUX 3a/lay, MOJEIMPOBAHUSA OHOJOTUYECKUX OOBEKTOB H
MPOLIECCOB;



BOCIIUTAHUE Yy 00YYaIONMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOMH,
TCHETHYECKOM IPAaMOTHOCTH, OOIIIEH KYJIbTYpPbI IIOBEJICHHS B IPUPO/IC; HHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHWM;

npuoOpeTeHre  OOydJaroIMMHCS  KOMIIETEHTHOCTH B PAIlMOHAIHLHOM
MPUPOOTIOIH30BaHNUHU (COOITIOICHHE TIPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
DKOCHCTEM, Omocdepnl), COXpaHCHHH COOCTBEHHOI'O 3I0pPOBBbS M 30POBBS
OKpYXXarolux Jrojed  (coOmromeHuss Mep npodrIakTUKU — 3a00JieBaHUH,
oOecrieueHue O€30MACHOCTH YKU3HEICATCILHOCTH B YPE3BBIUAWHBIX CHTYAITUIX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUW U YMEHHUM B TIOBCETHEBHOM JKU3HU;

CO3JaHME  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
WHIMBUy AIbHON o0Opa3oBaTeIbHOM TPaeKTOPHUH, CIOCOOCTBYIOIIEH
MOCJIeIyIONEMY TPO(PECCHOHATLHOMY CaMOOTIPEICIICHHIO, B COOTBETCTBHHM C
WHNBUTy AIbHBIMA HHTEPECAaMH M IOTPEOHOCTSMH PETHOHA.

OO01ee 4yuciIo 4acoB, OTBEJICHHBIX HA M3y4YEeHHE OWMOJIOTHHM Ha YTIyOJIeHHOM
YpOBHE cpeaHero odiiero oopazoBanus, coctaBiser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezenro), B 11 knacce — 102 gaca (3 gaca B Heemio).

OT6op opraHu3armoHHBIX (HOPM, METOJOB U CPEICTB OOyUeHHsS] OHOJIOTHU
OCYIIECTBIISETCS ¢ YUETOM CHEIU(UKU €ro COJASpKaHWs W HaMpaBICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  00pa3oBaHMsi B OpPraHU3AIUsAX  CPEIHETO
po(eCCUOHANLHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00YUYEHUU OMOJIOTUM HA YIITYyOJIEHHOM YPOBHE
SBIIICTCSI TIPOBEJICHNWE JA0OPATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
OOyYarOIMXCS B BBIMOTHCHUN TPOEKTHBIX M YYEOHO-UCCIIEIOBATEILCKUX PaboT,
TEMaTHKa KOTOPBIX OMPEACNACTCS yUUTelIeM Ha OCHOBE UMEIOIIUXCSl MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHA.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

ConepxaHue mporpamMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJapcTBeHHou utoroBoi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHast O0uoJsiorus — KOMIUIEKCHas: Hayka. KpaTkas uctopust pa3BUTHS
Ouonoruu.  buonormdyeckue  HAyKd M HM3yYaeMble  HMH  MPOOJIEMBI.
dyHAaMEHTalbHbIEC, NPUKIAJHbIE W TOUCKOBBIE HAyYHBIE WCCIEIOBAHUS B
OunoJIOruu.

3HadeHne O6wonoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cBszaHHbie ¢ OWonoruel. 3HaUeHHE OMOJIOTHH B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULHUHE, CEIbCKOM  XO3SIICTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JleMoHCTpan U

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apseii, I'. Mennens, B. U. Bepuanckuii, U. I1. [1aBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBs3b OMOJIOTMHM C JIpyrUMU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7Kusble cucTEeMBbI U MX U3Y4YEHHUE

JKuBble cucTemMbl Kak mpenMeT u3zydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CJIOXXHOCTh U YIOPSAJAOYECHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpTraHu3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIIETOYHBIM,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHbiii. Ilporecchl, MPOMCXOIANINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3HBb Kak (opma CyliecTBOBaHMS
Marepuu. Hayku, u3ydaroiiye KuBbl€ CUCTEMbI HA Pa3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuyenue xuBbIXx cucteM. Metoapel Ouosornueckoid Hayku. HaOmtonenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. llonarue o 3aBucuMou u
He3aBUCUMOM IiepeMeHHOU. IlnaHupoBanme skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas runores3a. [lonstue BHIOOPKH U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouosiormueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. [lpUuuHBI UCKaXEHUsT Pe3yibTaTOB »JKcnepuMmeHTta. I[loHsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buomornueckue
cucteMbl», «CBOWCTBA KUBOW MaTepUN», «YPOBHU OPraHU3ALMUU KUBOU
npupoas», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeEJIOBEUECKOro opranusMay», «buoreonenosy», «buocdepar, «MeToab
W3YUYECHUS )KUBON TPUPOJIBI».

O6opynoBaHue: 1a00paTopHOE O0OPYIOBAHUE JIJIsI TPOBEACHUS HAOIIOICHHM,
M3MEpPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpPH
W3YUYCHUH KUBBIX CUCTEM).

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eAWHUIIA KuUBOro. Mcropus
oTKphITHS KiIeTKu. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IMOJOXKEHUS COBPEMEHHON KJIECTOUYHOU
TEOPHUH.

MeTonpl  MOJIEKYJSIPHOM W KJIETOYHOM  OHOJIOTHMH:  MHUKPOCKOMHS,
xpomatorpadus, EeKTpodopes, METO MEYEeHBIX aToMOB, auddepeHInanibHoe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKcupo8anHvlx
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOM, «DNEKTPOHHBI MHKPOCKOID,
«Mcropus pa3BUTHUA METOJOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpEnapaTrsl pPacTHUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «V3ydeHue METOJAOB KJIETOYHOM OHUOJOTUM
(xpomarorpadus, anektpodope3, audpdepeHuanbLHOe HEeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3anus KIeTKU

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- M YJIBTPAMHUKPOIJIEMEHTHI.
Boga 1 €€ poJib Kak pacTBOPUTEJS, PEArE€HTA, YYaCTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TerIoperyisiuuu. MuHepanbHbIe BEIIECTBA KIETKHU, UX Ouosioruueckasi pojib. Poib
KaTUOHOB Y aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonormdyeckre mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 06enkoB. CTpyKTyphl OenkoBoil MoJekysbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTu4Has, YeTBEPTHUUHAS
CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccupukauuss  OGenkos.
buonornyeckne GpyHkuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, IUCaXapUJIbl, OJIMTOCAXAPUIbl U TOJIHCAXAPUIBI.
OOmumii TUTaH CTPOGHHUSA U (PUBUKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruueckue pyHKIMHU YTIE€BOIOB.

Jlunuasl. 'mapodunsHo-rUapOPOOHBIE cBOMCTBA. Kitaccudpukanus Tunuaos.
Tpurnunepunsl, ¢Gocpoaunuasl, BOCKH, cTepounbl. buomormueckue QyHKIIUN
aunoB. OO0IIe CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotuapl. Ilpunnun kommiementapHoctu. IlpaBwio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouonornueckue gynkuuun JIHK.
Buner PHK. ®ynkiiuu PHK B knetke.

Crpoenue moinekynsl AT®. Makpospruyeckue cBsizu B Mosekyine ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHoBIEHHbIE IEPEHOCUUKH, X (PYHKIIUU B
Kietke. /[pyeue nykneozuompughocghamor (HT®D). CexenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykrypHas Ouoiorus: OMOXMMHYECKHE U OMO(U3UYECKUE HCCIICAOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoOieKkyn. Mooderuposanue
CMpPYKMypbl U QYHKYUti 6UOMONEKYI U UX KOMNIeKcos. Komnvromephulil ouzaiin u
oOpeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHANO0208.

JleMoHCcTpanumn

[Toptpetsr: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paukinun, O.
Conrep, C. [Ipy3unep.

Huarpammsl: «PacnipeaeneHne XuMHUYECKUX 2JIEMEHTOB B HEKUBOW ITPUPOJIEY,
«PacripesienieHue XuMU4eCKUX 3JIEMEHTOB B )KUBOU MPUPOJIEY.

Tabnmunel u cxembl: «llepuonnueckas Tabiuila XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJEKyJibl BOJb», «BemectBa B coctaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYINb, «CTpoeHuE MOJEKYI
yriieBoioBy, «CTpoeHre MOJIeKYya JHUNuAoBy, «HyKIenHOBbIE KHCIOTBHIY,
«Ctpoenue Mmonekysibl ATO».

O6opynoBaHue: XUMHUYECKasl TOCyAa U 000PYyI0BaHHE.

JlabopaTtopHasi pabora «O0Hapyx)eHHE OCTKOB C TOMOIIBI0 KAY€CTBEHHBIX
peaKIuii».

JlabopaTopHasi padora «/ccnenoBanue HyKJIEMHOBBIX KUCIOT, BbIIEIIEHHBIX
U3 KJIETOK Pa3IMYHbIX OPTraHU3MOBY.

Tema 5. CTpoeHue u pYHKIHMH KJICTKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUs KIETKH.



CtpoeHue npokapuoTuueckoi kieTku. Kiietounas creHka OakTepuil U apxeu.
OcoOEHHOCTH CTPOCHHsI TEeTepOoTpPOMHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO 1 poJib MPOKAPUOT B OMOIICHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTUUECKON KIIeTKH. [1ma3zmMaTudeckast
MeMmOpana (ruazmaniemma). CTpyKTypa miazMatudeckoi memOpansl. Tpancnopt
BEII[ECTB Yepe3 IIIa3MaTHIEeCKy0 MeMOpaHy: TacCUBHbIN (uddy3usi, o0nery€Hnas
muddy3us), aKTUBHBIM (MIEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Tonynmponuiiaemocts MeMOpansl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOIUTO3:
MUHOLUTO3, (aronuTo3. Dk3o1uTo3. Kinertounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOM CTEHKH PAacTE€HUM, IpUOOB.

Hutomnasma. Iuto30me. [luTockenet. J[BmxkeHnue muroriazMbl. OpraHoUIbI
kieTku. OHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marnueckas cetb (I11C),
anmapar [onbIXu, JHM30COMBI, HMX CTpoeHHEe U (QYHKIUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHOUIOB KJIETKH. CTpOoeHHE TpaHyJSIpPHOrO PETUKYJIyMa.
Mexanuzm nanpaenenus benkos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN) SHAOIIA3MATHUYECKUN PETUKYITYM.
Cexperopnas ¢yHkiusa anmnapata [onbmxu. Moouguxkayus 6enxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 101v0xcu. TpaHCHOPT BEIIECTB B
KJeTke. Bakyonn pactutenbHbIX KIeToK. Kietounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWAbBl  KIJIETKH:  MUTOXOHJAPUM,  ILJIACTHU[IBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumobuozcenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIUU MHUTOXOHIpuN u Ttuiactun. [lepBuunsie,
BTOPHUYHBIE U CIOKHBIE ITACTUIBI (POTOCUHTE3UPYIOIINX DYKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTBI, JTIEUKOIJIACTHI BBICIIIUX PACTECHUI.

HememOpanubie opranouasl kiaeTku CTpoeHuE M (PYHKIIUH HEMEMOpPAHHBIX
OpraHOUIOB KJIETKHU. Pu6ocompr. IIpomesicymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MpblIlIeUHbIE — KIIETKH.
AKmuno8bie KOMNOHeHmbl HembluleyHblX Kiemok. Muxkpotrpyoouku. KieTouHbiit
neHtp. CTpoeHue U JABWKEHHE KIYTHKOB M pecHHYEeK. MHUKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle denxu.

Anpo. O6onouka sigpa, XPOMATHH, KapUOIUIa3Ma, SAPBIINIKA, UX CTPOCHUE U
bynkuun. SnepHbiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoiOKEHHUE
XpoMocoM B uHTepdazHOM siape. IDyxpomamur u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHou 00010uku 6 mumosze. Aoepmulil
MPAHCNoOpm.

Kinerounsie BxiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEeIbHOM, JKUBOTHOM, TPUOHON).

JleMoHCTpanumn



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr U cxembl: «CTpoeHUE DYKapUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KieTku», «CTpoeHue  pacTUTENbHON  KJIeTKu», «CTpoeHue
MUTOXOHAPUMN», «SAnpo», «CTpoeHne NpoKapruOTUUECKON KIETKI.

OO6opynoBaHHe: CBETOBOM MHUKPOCKOIN, MHUKPOIPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIpenapaThl 0aKTEpUaTbHBIX KIETOK.

JlabopaTtopnass pabora «U3ydyeHue CTpOEHHS] KIETOK PpPa3INYHbIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpPaHbD.

JlabopaTtopnass padora «lccnenoBaHue masmMoiM3a W JACIUIa3MOJv3a B
PACTUTENbHBIX KIETKaX».

IIpakTuyeckas padora «/3yueHnue ABMKEHUS [IUTOIIA3MbI B PACTUTEIBHBIX
KJIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIHHU B KJIETKe

AcCUMUITATINS M AUCCUMUIISIITUS — JIBE CTOPOHBI MeTabonm3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPOGHBIA W TeTepoTpOQHBIA. YdUacThe KHUCIOpoJa B OOMEHHBIX
nmpoleccax. OJHepreTuueckoe obOecredeHue KIeTku: mnpeBpamieHue ATO B
OOMeHHbIX Tmpoueccax. DepMEeHTATUBHBIA XapakTep peakUuuid KIETOYHOTO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUSI.
Kodepmentrsl. OTinunst PepMeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPhl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OpPraHUYECKUX BellecTB B KieTke. DOTOCHHTES.
AHOKcuceHHbIll U OKcueeHHblll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUeMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0pomiacToB B Ipouecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixarue, Cs., Cs. u CAM-munwvi
gdomocunmesa. lIpogyKTUBHOCTH POTOCHMHTE3a. BiiusHue pa3nuvHbIx (akTOPOB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHUEe (POTOCHHTE3A.

XeMOCHUHTE3. PaznooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEpHUH, BOIOPOIHbBIC
OakTepuu. 3HAYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buabsl Opoxenus. [IpomykTbl OposKeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspobHbIe OpPTraHHU3MBI. Orarbl JYHEPreTUYECKOIO oOMeHa.
[ToaroroBuTeNnbHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buosnoruyeckoe okuciieHHe, WIK KJIETOYHOE JibIxaHue. Poib MUTOXOHIpUil B
npolieccax onojgornyeckoro okucienus. LHuknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepaus memoparnozo epaduernma npomonos. Cunmes ATD:



paboma npomonnot AT®-cunmasel. IlpermyinecTBa a’poOHOTO IyTH OOMEHa
BEIECTB Tepe aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctmn, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «PoTOCHHTE3», « DHEpreTuYecKkuii oomen», «brnocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHHE JISI MPUTOTOBICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas padora «3yyeHne KaTaTMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTanasbl)».

Jlabopatopnass pabGora «/3ydyeHue (epMEHTATUBHOTO pACIICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX».

JlabopaTopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE ITPOIECCOB OPOKECHUS U JbIXAHU.

Tema 7. HaciiencrBeHHass uHGopManus M peaju3anus eé B KieTKe

Peakuun mMarpuuHoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTPUYHOIO CUHTe3a. Peannszanus HaciaeAacTBeHHOW MHpopManuu. ['eHeTHueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancrnopTHeix PHK B Ouocunrtese 6enka.
VYcnoBus OuocuHTe3a Oenka. KomgupoBanwe aMHHOKHCIOT. Poib pubocom B
onocuHTe3e Oenka.

CogpemenHvie npedcmasieHus o cmpoeruu 2enog. OpraHuzainus reHoma y
MIPOKApUOT U 3YKApUOT. Peryisiius akTUBHOCTHM T'€HOB Yy NpPOKapuoT. I'mmore3a
onepoHa (®. XKako0, XK. Mano). Moaekynapuvie mexanusmovl IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsius 0OMEHHBIX
MPOLIECCOB B KJIeTKe. KiIeTOUHbIN rOMeoCTas.

Bupycer — HekiieTounbie GOpMbI )KU3HU U 00IUraTHBIC Tapa3uThl. CTpoeHue
MPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHbIli YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHrbie 3a0oneBanus yenoBeka, >KuBoTHbIX, pactenuil. CIINI, COVID-19,
COILIMAJIbHBIE U MEAUIIMHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz doavuux maccusos («bigdatay)
CMPYKMYpHuIX buonocudeckux oannvix. Hanomexuonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.



JlemoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /1. 1. UBaHOBCKHI.

Tabnuiel u cxembl: «buocunte3 Oenkay, «I'eHeTHYeCKul Kol», «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3nanue MOJCIH BUPYCAY.

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounsiéi 1wk, ero mnepuoabpl W peryimsnus. Wurtepdaza u MuUTO3.
Oco0eHHOCTH TMpoIleccoB, MpoTeKamImux B uHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKUM),  CUHTETUYECKUU U
MOCTCUHTETUYECKUU (MPEMUTOTUUYECKUI) IEPUOIbI MHTEP(DA3bI.

Marpuunsiii cunte3 JJHK — penmukanms. [Ipuamunsr perumkanum JJHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIEIBbHOCTb.
Mexanusm pernukanuu JJHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TenomMepaza. XpPOMOCOMHBIA HAaOOp KIETKM — KapuOTUll. JIUTIOWAHBIA W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omosormunbie  XpomMocombl. [lomoBbie
XPOMOCOMBI.

[enenne kietku — MuT03. CTaguy MUTO3a U POUCXOISIIHNE B HUX MPOLECCHI.
Tuner Mmuto3a. Kapnoknnes n nutokuHes. buonornyeckoe 3HayeHUE MUTO3A.

Perynsamnuss MUTOTHYECKOrO LHUKJIA KJIETKU. [Iporpammupyemas kieTodHas
ru0esnp — anomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAs TeHOMHUKA. Mexauusmol
npoaugepayuu, ouggepenyuposxku, cmapenus u euberu xiemox. «lL{ugposas
KliemKkay» — Ouourngopmamuyeckue Mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanuu

Tabnuupel 1 cxeMbl: <«OKU3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKA JTyKay.

JlabopaTopnass  pabGora  «M3ydyeHwe  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpETapaTaxy.

JlaGopaTopHasi padora «HaGmroieHre MuTO3a B KIIETKaX KOHUYHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTperapaTax)y.

Tema 9. Ctpoenne u GyHKIIUHA OPTraHU3MOB

buonoruueckoe pazHooOpaszue OpPraHu3MOB. OIHOKIETOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOEHUS U JKU3HEACATEIHPHOCTA OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBbIE I'pUObI, OJHOKIETOUYHBIE BOJOPOCIH, IPYTUe
npoTucThl. KolOHMaIbHbIE OPraHU3MBI.



B3anMoCBsA3p 4YacTed MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHsl HU
cucteMbl opranoB. OpranusM Kak eIMHoe 1eoe. ['omeocras.

Tkanu pactenuid. TUNbl pacTUTEIBHBIX TKAHEH: 00pa3oBaTeibHAas, TOKPOBHAs,
pOBOJALIAsl, OCHOBHas, MexaHuueckas. OCOOEHHOCTU CTpPOEHHs, (PYHKUUN U
PACIIOJIOKEHUS TKAHEW B OpraHax pacTEHUM.

TKaHU XKUBOTHBIX M YEJIOBEKA. THWIIbI KUBOTHBIX TKAHEU: IMUTEIIHAIbHAS,
COCIMHUTENbHAS, MbIIIeYHasi, HepBHas. OcoOEHHOCTH CTpoeHUus, GYyHKIUA U
pacnoJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKa.

Opranbel. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHuid. OpraHbl u
CHUCTEMBbI OPTraHOB KUBOTHBIX U 4eIOoBeKa. OYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKelneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. Hapy kHbIl U BHyTpeHHUH ckesieT. CTpOEHUE U TUTIBI
COCUHEHUS KOCTEH.

JBmxeHne  opraHum3MoB. JIBIJKEHHME  OJHOKJIETOYHBIX  OPraHHU3MOB:
aMEOOUHOE, KTYyTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKIIETOYHBIX PACTECHHI:
TPOIIU3MBI M HACTHUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbliieyHas cucreMa. Peduiekc. CkeneTHble MBI U UX padoTa.

[Tutanue opranu3mos. [lornomieHue Boapl, yIII€KUCIOro ra3a i MUHEPAJIbHBIX
BEIIECTB  pacTeHussMu.  [luTtanue  KUBOTHBIX.  BHyTpumosiocTHoe
BHYTPUKJIETOUYHOE nuuieBapeHue. [IuTtaHne mO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTENILHOTO TpakTa. [IlumeBapurensHble xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. [[pixanue pacteHuid. Jlpixanue >kuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKH. KoxkHoe nbixanue. [[prxarenbHas MOBEPXHOCTD.
’KabGepHoe u nérounoe apixanue. [[pIxaHue NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TIMO3BOHOYHBIX JKMUBOTHBIX.
JlpixaTenpHass cucrema uesioBeka. MeXaHu3M BEHTWIIUMU JETKUX y NTUL U
MJIeKonUTaromux. Perysius npixanus. JlpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewecTB y JKMBOTHBIX. KpoBeHOCHass cucrema U €€ OpraHsl.
KpoBeHocHasi cucrtemMa [O3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYZbI M KpoBb. Kpyrum KkpoBooOpamieHusi. IBOJIOIMOHHBIC
YCIOXHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI TTO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepla u €€ peryJisiuus.

Beinenenne y oprannu3sMoB. Beijenenue y pacteHuil. Beiienenne y )KUBOTHBIX.
CokparutenbHble Bakyosud. Opranbl BblaeneHusa. DuibTpanus, cekpeuus u
oOpaTHOE BCACHIBAHME KAaK MEXaHM3Mbl pabOThl OpPraHoB BbieleHUs. CBs3b
MOJIOCTH Te€Ja C KPOBEHOCHOM M BBIJICIMUTEIIBHOM CHUCTEMaMH. BblieneHue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (QyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIJIETOYHBIX OpraHu3mMoB. Cropsl
OaKTepHil M LUCTHI NPOCTEHIINX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa MacCUBHOM U XUMUYECKOM 3aIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX HOpPOU3BOJHBIE.
3amura opranu3ma oT OosesHel. UMMmyHHast cucTema denoBeka. KiueTouHblili u
I'YMOpaJbHBIE HUMMYHHTET. BpOoXIEHHBIH W TPUOOPETEHHBIM crerupUIeCKui
UMMYyHUTET. Teopus KiIoHaJIbHO-ceneKkTuBHOro ummyHnuteta (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocanuTenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHU.

PazgpaxkxumMocTh ¥ peryismuss 'y Opranu3sMoB. PazgpaxumocTts Yy
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apa>kuMocCTh U peryisuus y pacCTEHUN.
PocroBble BeliecTBa U X 3HAYCHHE.

HepBHas cucrema u pediekTopHas peryisnus y S>KHUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIBl. DBOIOLNOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX KUBOTHBIX. Peduexkc u
pedekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIIEKCHI.

['ymopanpHast perynsuus U 3HAOKPUHHAsA CHUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKernes3pl 9HAOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleHCTBHE TOPMOHOB. B3auMOoCBs3b
HEPBHOM M SHIOKPUHHOU cucteM. [ mmoranamo-runoduszapHas cucrema.

JdeMoHCTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE
Bogopocin», «bakrepum», «lIpocrerimmey», «Opranbl IBETKOBBIX PACTEHUI,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CcTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKAY,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BpraenutenbHas cucteMa», «IHIAOKpUHHAs cuctemay, «CTpOoeHUE MBIIILbDY,
«Ammynuter»,  «KuileuyHomosiocTHeie», «(CxeMa  TNUATaHUA  PACTECHUI»,
«KpOoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE TUIPHDY,
«CtpoeHue mnaHapum», «BHyTpeHHee cTpoeHHe N0KAEeBOro 4depBsi», «HepBHas
cucteMa peio», «HepBHas cucrema gsarymkuw», «HepBHas —cucrtema
npecMmeikaromuxcs»,  «HepBras  cucrema  nruny, «HepBras — cucrema
MIeKonuTamux», «HepBHas cuctema yenoBeka», «Pediekey.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenaparbl OJIHOKIETOYHBIX
OpPraHW3MOB, MHUKpOIIPENApAaThl TKAHEH, PAKOBHHBI MOJUIFOCKOB, KOJUICKIUU



HACEKOMBIX, WTJIOKOXHUX, XKUBBIE SK3EMIUISIPhl KOMHATHBIX PAcTEHUM, repdbapuu
pacTeHHl pa3HbBIX OTHAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
00opyI0BaHUE AJIs1 JEMOHCTPALIUY TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmaia U OeJIKOB Mo eHCcTBUEM (HEepMEHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTeNIbHBIX JBUKEHUI, MOJICIIH T'OJIOBHOTO MO3Tra Pa3iUYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHue TKaHEel paCTCHUI.

JlaGoparopHasi pabora «/3ydyeHue TKaHei sKUBOTHBIX).

JlaGoparopHasi pabora «/3ydueHrne OpraHoB LIBETKOBOTO PACTEHUS».

Tema 10. PazmHokeHUEe 1 pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKIIIOYas BETreTaTUBHOE) U
noysioBoe. Buael  Oecrosoro  pa3MHOMKEHHUSA:  TMOYKOBaHUE,  CHOPYJISIUS,
(bparmMeHTanus, KIOHUPOBaHUE.

ITonoBoe paszmHokeHue. IlomoBble KIIEeTKH, WM rametsl. Meio3. Craauu
Mmeno3a. [losenenne xpomocom B Meno3e. KpoccuHrosep. buonornueckuii cMpIci
Melo3a W TIOJIOBOro Iporecca. Melo3 M €ero Mecro B JKU3HEHHOM IUKIIE
OpraHU3MOB.

IIpenzapoasiiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [1010BbIE Keesbl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

WuauBryabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HayKa
O Pa3BUTHH OPTaHU3MOB. Mopghocenez — 0OHa u3 2nauvix npooiem IMOPUOIOCUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpuMepe Jarymku). [pobrmenue. Tumbsl  apoOieHUS.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOGHHOCTH NPOOJEHUS MIICKONMUTAIONIUX. 3apOJbIIIEBhIE JIMCTKU
(ractpynsuus). 3akiiajika OpraHOB M TKaHEH U3 3apOoIbIIIEBBIX JIUCTKOB. B3anumuoe
BIUSHAE YacTel pa3BUBAIONMICTOCS 3apojbliia (SMOpPHOHAIBHAS WHIIYKIIHS).
3akiagka IUIaHA CTPOECHUS KUBOTHOIO Kak pPE3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BrusiHue Ha >MOpHUOHANBHOE pPAa3BUTHE PaA3IMYHBIX
(haKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u passutne xuBOTHBIX. IlocTaomOpuonaneHblii mepuon. Ilpsimoe u
HenpsMoe pasBuThe. PaszButue ¢ MeramMoppo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JMBOTHBIX. bBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOTO
pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupoje. Twumbl pocTta KUBOTHBIX. PaKTOPHI
PEryJsiIUU POCTA JKUBOTHBIX M YesoBeka. CTaguu NoCTIMOPHOHAIBHOIO pa3BUTHUSA



y ’KUBOTHBIX U 4esioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHre U CMepTh Kak
OMOJIOrMYECKHE MPOIIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuid. ['ametodutr u cnopodut. Meiio3 B
YKU3HEHHOM ITuKIIe pacTeHuid. OO6pa3zoBaHue CIop B mpolecce meiosa. ['amerorenes
y pactenuil. OmI0I0TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MOB. [[BoiiHOE
OIUTOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUe U Pa3BUTHE CEMEHH.

MexaHu3mbl peryJialuyu OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpersl: C. I'. HaBammun, X. [lIneman.

Tabnunpel u cxembl: «BereratuBHOe pa3MHOXeHHEY», «Tumbl Oecrnonoro
pasMHOXEHUsD», «Pa3MHOXEHHE XJIaMHUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CtpoeHue
AWIEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuu OHTOreHes3ay, «lIpsamoe u
HenpsiMoe pa3BuTue», «Pa3zButhe waiickoro xyka», «Pa3Buthe capaHum,
«Pa3Butne narymkn», «JlBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JBYIOJIbHBIX pAacTeHUN», «KU3HEHHBIN LUK
MOPCKOU KamyCTbD», «KU3HEHHBIN HUKI MXa», «KU3HEHHBIN TUKII MTATOPOTHUKAY,
«KV3HEHHBIN UK COCHBD».

OO6opynoBaHME: CBETOBOM MHUKPOCKOI, MHKpOMpenaparsl SUIEKICTOK U
CIIEpMATO30UJI0B, MOAENb «L UK pa3BUTHS JISATYIIKI.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHHS TOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckas padora «BbIABIEHHME MNPU3HAKOB CXOJCTBA 3apPOJBILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopnass padora «CrpoeHHe OpPraHoB Pa3MHOKEHHUS BBICHINX
pPaCTEHHUID.

Tema 11. I'eHeTuka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

HcTopus cTaHOBIEHUS U Pa3BUTHS T€HETUKH Kak Hayku. Padotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETHUKH.
Pa6otel H. K. KonsiioBa, H. U. BaBunosa, A. H. benmosepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA M PEIECCUBHBIN
MpU3HAaK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsI TUHUS, THOPUIbI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THUOPHUIOJIOTUYECKUN,  IIUTOJOTHUYECCKUH,
MOJIEKYJISIPHO-TEHETUUECKHIA.

JdemoHcTpanuu



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

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIUBaAHUSD.

JlaGopaTtopHasi pabGora «J/Ipo3oduna Kak OOBEKT TI'€HETHYECCKHUX
VICCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBpiii 3akoH MeHaens — 3akoH
eAMHO00pa3us ruOpUI0B nepBoro nokojeHus. [Ipasuno gomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pAacIIeIUIEHUs NPU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ umore3a YucToThl raMer.

AHanm3upytolee ckpemrBanue. [[poMexyTOUHbI XapaKkTep HacleIOBAHMUS.
Pacmiernienre npu3HakoB IIpYU HENIOJIHOM JOMUHUPOBAHNH.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH He3aBUCUMOTI0
HaCJIeJOBaHMs MPU3HAKOB. LluTONOrHUecKre OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHHUS.

CuemnnenHoe HaclenoBanue npusHakoB. Paboter T. Moprana. CuemnseHHoe
HACJIEIOBAHUE T'C€HOB, HApYILICHUE CLEIUICHUS MEXAy TIeHaMHU. XPOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

['eHeTnka nojga. XpoOMOCOMHBIM MEXaHU3M OIPEAEIEHUS MoIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOramMeTHbId TMOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOCcOM. HacnenoBanue Npru3HakoB, CLEIJIEHHBIX C IT0JIOM.

I'enorun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JEHUCTBUE
resa. MHOXECTBEHHBIM aienus3M. B3auMonencTBue HeaulelbHBIX T'€HOB.
KommiementapHocTs. Onucras. [lonumepust.

['eHETMYECKHMI KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOIOTUYECKUX  MPOIECCOB, TMOBEACHUS W  KOTHUTHBHBIX  (DYHKIUH.
['eneTnueckre MEXaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTmdyeckue acnekTbl KOHTPOJIS U
W3MEHEHMS HACJIEICTBEHHON MH(OPMALMU B TOKOJICHUIX KIIETOK U OPraHU3MOB.

JlemoHcTpanuu

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

Tabnuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHamu3upyrouniee ckpemuBanue», «HemomHoe TOMUHHpPOBAaHHEY,
«CuenyieHHOe Haclel0BaHWe MNPU3HAKOB Y Jpo30¢uibly, «l'eHeThka monay,
«Kapuotun uenoBeka», «Kapuotun gposzodpmns», «Kapuotum mnTuim,
«MHOXeCTBEHHBIN ajlJIenu3M», « B3auMoIeliCTBUE TEHOBY.

O6opynoBanue: MojeNb I JEMOHCTpAlliu 3aKOHOB €IMHOOOpa3us
ruOpuJ0B TIEPBOTO IMOKOJICHMS W paclIeIUIeHWs MpPU3HAKOB, MOJENIb s
JEMOHCTPAllUM 3aKOHA HE3aBUCHMOTO HACJIEIOBAHMUS IPU3HAKOB, MOJECINb IS



JEMOHCTPAlUM CLEIUICHHOTO HACJIEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpozoduinay.

IIpakTnyeckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

IIpakTnueckass  padora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHUIHOTO
CKpEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpoOBaHUM (DEHOTHUIA.
N3MeHunBOCTh NpU3HAKOB. KayecTBEHHbICE M KOJWYECTBEHHBIC MPU3HAKU. BUab
M3MEHUYMBOCTH: HEHACIICACTBEHHAA U HACIIEICTBEHHASL.

Momudukanronnas u3MEHUYMBOCTh. Ponb cpenst B (popmMupoBaHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarmoHHbIN
psan u BapuanuoHHass kpuBas (B. Moranncen). CpoiicTBa MOau(UKaIIMOHHOM
M3MEHYHUBOCTH.

['eHoTHNIMYECKast U3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Buibl reHOTUTTHYECKON M3MEHUYMBOCTH: KOMOMHATHUBHASI, MyTaIllMOHHASI.

KoMOuHaTuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pazHoo0pasus B Mpejiesiax OJTHOro BUA.

MyTanmonHass HM3MEHYMBOCTh. BHIBI MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SnepHble U
nuToIUiazMaTuyeckue Myrtanud. CoMaTUYeCKUE W MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHsl HW WX BIHUSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOIO Mpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacnencTBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOJb dNUSEHeMUYeCcKUx @axkmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JleMoHCTpanun

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

Tabmumet u  cxeMbl: «Buasl  um3MeHUMBOCTHY», «MoauduKarmoHHAS
W3MEHYHUBOCTHY, «KomOuHaTnBHas U3MEHYHUBOCTHY, «Meiiosy,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JaeBaHus YeloBeKay, « Bumbl mytamuii».

OOopynoBaHue: XKUBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PacTeHU,
pucyHku (dpoTtorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHINBOCTH.

JlabopaTopHasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIMOHHON W3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psna U
BApUALIMOHHOU KPUBOW».



IIpakTuueckas padora «Mytamuu y Apo3odunasl  (HA TOTOBBIX
MUKPOIIPENapaTax).

Tema 14. I'eneTuka 4esioBexka

Kapuotun uenoBeka. MexayHapoaHas HporpamMma HMCCIEIOBaHUS TE€HOMA
YyejaoBeKa.  MeToapl  M3y4eHHMST TE€HETHKH  YEJOBEKa:  TIE€HEAIOTHYECKHM,
OJIM3HEIIOBBIH, LIUTOTEHETUYECKUIA, MOMYJISIIIKOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTBeHHbIE 3a00JieBaHUA YelloBeKa. [ €HHbIE M1 XpPOMOCOMHBIE
00J€e3HH 4YeloBeKa. bolle3HM C HACIEeACTBEHHOM MPerpacloyioKEHHOCTHIO.
3HaYeHuEe MEAMUIIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICYEHUHU T€HETUYECKUX
3a0oyieBaHUI uenoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTupoBaHue. CTBOJIOBbBIC
KJIETKU. [IoHATHE «T€HEeTHYEeCKOTO Tpy3a». JTUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEIIOBEKa K
bu3HYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYy Karomieil cpensl. ['eHeTnueckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdemoHcTpanuu

Tabnuiel u cxembl: «KapuoTtun yenoBekay, «MeToJbl U3yUeHUs] TeHETUKU
YeJoBeKay, «l eHeTuYecKue 3a00JIeBaHUS YETTOBEKAY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoKICHUE CEIEKIIUU U JOMECTUKAUU. Y YCHUE
H. U. BaBunoBa o LleHTpax NOpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pacteHuil. Posib cenekium B CO3JaHuu COPTOB PACTEHUM M TOPOJ )KUBOTHBIX. CopT,
Mopo/Jia, ITaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. U. BaBunoga, ero 3nHaueHue Jjisl CeIEKIIMOHHON pabOTHI.

Metonpl cenekuUMOHHOM paboThl. M CKycCTBEHHBIH OTOOp: MacCOBBIA U
VIH/INBU1Y AJIbHBIN. DTarel KOMOMHAITMOHHON CCJIEKIIUU. HUcnsiTanne
MPOU3BOAMTENCH MO TOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OIICHKU
dbeHoTrna MOTOMCTBA U OTOOP MO TEHOTHUITY C ToMoIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PainanimoHHbI 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTalUi Y KyJbTYypPHBIX
dbopm opranu3zmMoB. Hcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS U METOOB
pexomOunanTHbIX JJHK 1151 monmydenust ucxoqHoro Marepuania Ajis CEJICKIHH.

[TonyuyeHue MTOJIUILIONIOB. BryTtpusuaosas rUOpUIU3aIINs.
bnuskopoAcTBEeHHOE — CKpellMBaHue, wWiM  UHOpuauHr.  HeponcTtBenHoe
CKpelllMBaHue, Wik ayTOopuauHr. ['erepo3uc u ero npuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpuausanus. [Ipeogonenue Oecrutogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUN PACTEHUN U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHuE U U3YyUYECHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUHN U UX
JUKUX POJIUYEH NI CO3J]aHUsI HOBBIX COPTOB U TMOPHUIOB CEIbCKOXO035MCTBEHHBIX
KYIbTYp. M3yuenue, coxpanweHue u ynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX  JHCUBOMHBIX 6 Yenax YIVYUIeHUS
Cyuecmeyowmux U co30aHusi HOBbIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HUcie C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYYHbIX UCCIe008aHUL, Nepedosblix uoel u
NepCneKmuGHbIX MexHOA02ULL.

JleMoHCcTpanumn

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsinenko, b. JI. Acraypos, H. bopnoyr, J1. K. benses.

Tabnuubl U cxemsbl: «LleHTpbI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJbTYPHBIX
pPAcTEeHHUI», «3aKOH TOMOJIOTUYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUYHMBOCTHY,
«Metonpl cenexkumny, «Otnanéunas rudbpuauzanus», «MyTaresesy.

JlabopaTopHasi padora «/3yueHrne copTOB KyJIbTYpHBIX PACTEHUN U MOPO
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METO0B CEJIEKIINU PACTCHUIN.

IIpakTueckas padora «lIpuBUBKa pacTeHUID.

IKcKypeusi «OCHOBHBIE METOAbI W JOCTHKEHHS CEJICKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIHUOHHYIO CTaHILIUIO, IIJIEMEHHYIO bepmy,
COPTOHUCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO34WCTBO, B JIAOOpATOPHUIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJ10rus U CHHTETHYECKAsI OMOJIOT S

OOBEKThI, WCTHOIB3YyEMbIE B OHMOTEXHOJIOTHH, — KJICTOYHBIE M TKAHEBBIC
KYJbTYPBbI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHUKA. TpanuimonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, IMOJIYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAEnue. Mukpoouonornueckuii cuHte3. OOBEKTbI MHUKPOOHOJIOTHYECKHX
TexHoJoruii. [Ipon3BoacTBO O€nKa, aMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAIOIIHUECS B MPUPOI€ OMOCUHTETHYECKUE Y TH.

Kiierounas unxkeHepus. MeTonbl KyJIbTYpbl KIETOK U TKAHEW PACTEHUN H
KUBOTHBIX. Kpuobanku. ComaTudeckass TrUOpUAM3ANMUS W COMATHUYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJIEKUUH pacTeHuil. [lonyuenue
MOHOKNIOHANIbHBIX anmumein. Mcnonvzosanue MOHOKIOHAILHBIX U NOAUKIOHATbHBLX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PekoHCTpyKIus
AWIEKIETOK U KIIOHUPOBAHHUE KMUBOTHBIX. METO TPaHCIUIAHTALUM ANEp KIETOK.



Texnonocuu 0300po6nenus, Ky1bmueUupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEEHHBIX KYIbMYD.

XpoMOcOMHass W TeHHas uHxeHepus. VCKycCTBeHHBIM CHHTE3 TeHa U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTuXeHus U MepCIeKTUBbBI XPOMOCOMHOMN U TEHHOW MHKEHEPUH. DKOJIOTMYECKUE
U 3TUYECKHUE MPoOIeMbl FTEHHON MHXXEHEPUH.

Menunuackue Ouotexnosnoruu. [loctrenomuas nudposas meaunmna. [11P-
JTUarHocTuka. MeTaOoJOMHBIN aHalIu3, TEHOLEHTPUYECKUN aHajau3 IMpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUS €r0o 370pOBbs. McCmonab30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Ttepanus paka. 3D-Omoumxkenepus minsg  pa3pabOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMILJIEKCHBIX
TKaHEeW COYeTaHWEM TEXHOJOTUM TPEXMEPHOro OWOMpUHTHHTA U ckaddoiaauHra
JUISL PEILIEHUS 3a/1a4 [IEPCOHAIU3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJIbI0 OOecredyeHHus KOMOMHHUPOBAHHOM
3anTel OT Bo3Oynuteneir OPBU, ycraHOBieHHME MOJIEKYJISPHBIX MEXaHHU3MOB
dbynkuunonuposanusi PHK-comepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuubl n cxemsbl: «/Mcnoap30BaHre MUKPOOPTAHU3MOB B IPOMBIILIEHHOM
IPOU3BOACTBE, «KieTouHass nHxKeHepus», «[ 'eHHast HHKEHEepUs».

JlaGopaTopHasi padora «l/3yueHne 00bEKTOB OMOTEXHOJIOTHH.

IIpakTnueckas padora «lloyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.

IKeKkypeusi  «bHOTEeXHONOrMA — BaKHEWIAash MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE 3BOJIOLUOHHBIX NpeICTABJICHUN B
OHOJIOTHH

OpomonimonHast teopusi Y. JlapBuna. Ilpeamnocwhulki BO3HUKHOBEHUSA
napBuHu3Ma. Ku3Hb U Hay4dHas JaedaTenbHocTh Y. JlapBuHa.

JBrokyiye cuiibl 3Bostonuu BUA0B 10 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKCHHUST ~ OpPraHM3MOB, HACIICJICTBEHHAs HW3MCHUYHMBOCThH, Oopnba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyeckor Teopun d3Bosmonun (CTD). HeltpanbHas
teopust sBomtonnu. CoBpeMeHHass dBOJIOIMOHHAsE Ouosiorus. 3HayYeHUE
HBOJTFOIIMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdeMoHCcTpanuu



[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kioswe, Y. Hapsun, C. C. UerBepukos, 1. 1. llImansraysen, Ix. Xonaei, . K.
benses.

Tabnuubl u cxemsl: «CucreMa xxuBoit pupo sl (1o K. JInnuero)», «JlectHuna
KUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopmMupoBaHus MPUCTIOCOOTECHUHN Y
pacTeHuil u kuBOTHBIX (0 Jlamapky)», «Kaprta-cxema mapiipyra myTemiectBus Y.
Hapsuna», «Haxomku Y. [lapBuna», «DopMbl OOprOBI 3a CYIIECTBOBAHUEY,
«IToponbr TomyOei», «MHOroobpasue KyibTypHBIX (opMm KamycThD», «Ilopomabl
JIOMAITHUX JKUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUIOB (mo Y. lapBuHy)»,
«CxeMa COOTHOIICHUSI ABMXKYIIMX CHJI HBOMIONMNY, «OCHOBHBIE MOJIOXKECHUS
CUHTETUYECKON TEOPUH IBOJIIOIIUN.

Tema 2. MUKPOIBOJIIOINS U €€ Pe3yJIbTaThl

[Tommynsuus Kak 3J€MEHTAapHAasl €OUHULIA BOMOUNH. COBpPEMEHHBIE METO/IbI
OLICHKM T'E€HETUYECKOTO pa3HOooOpa3usi U CTPYKTypbl nomyisuuil. M3MeneHue
reHo(poHa TOMyJSAIMKA KaK DJIEMEHTApHOE SBOJIONMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (AKTOPHI (IBUXKYIIME CUJIBI) HBONIONUU. MyTalMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelidp reHOB — ciiydaiiHble
HEHAaIpaBJICHHbIC U3MEHEHUS YaCTOT ajijiesieil B monysanusax. Dh(exT ocHoBaTesl.
Ippexm b6ymouinounozo eopaviwika. CHudicenue 2eHemuyecko20 pasHooOpa3us:
npuuunsl u cieocmsust. llposenenue s¢hpexma opetigha eeno6 6 6OILUIUX U MATBLX

NONYNAYUSAX. Murpauuu. N3omsamus TTOMTYJISIITHAM: reorpaduueckas
(mpocTpaHCcTBeHHAs ), Onosiornyeckas (penpoIyKTUBHAS).
EctecTBeHHbIII 0TOOp — HampaBiglOmMi Qaktop 3BoidouUd. DOpMBI

€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMM, CTaOWIM3UPYIOLIUM, pa3pbIBAIOLIUI
(mm3pyntuBHbI). [lomoBoit oTO0p. BO3HWKHOBEHHE U HIBONIOIHUS COIUATBLHOTO
MOBEJCHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLUU.
BosHukHOBeHUE npucnocobaeHuil y oprann3mMoB. ApoMop(ho3bl U U0 JaNTaIUH.
[Tpumeps! mprcocobIeHNl y OpraHu3MoB: MOp(hoIorudYecKkue, PU3n0IOrHIeCcKue,
Oonoxumuueckue, mnoBefeHueckue. OTHOCUTENBHOCTh  MPHUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xkpurepunm u crTpykrypa. BuumooOpa3zoBaHue Kak pe3yJbTaT
MUKpPO3BOJIIOIMU. M3omsauus — kiatoueBoi (aktop BumgooOpazoBaHusa. Ilytu u
CIIOCOOBI BHU1000pa30BaHUS: AJUTOTIATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJOTMYECKOE), «MTHOBEHHOE»  (TIOJIUIUIONAN3ALINS,
rubpuauzanus). JJIMTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMUECKOTO Pa3HOOOpa3usl.



Posib »BOMIOLIMOHHON OHOTOTHH B pa3pabOTKe HAYYHBIX METO/I0B COXPAHEHUS
OouopasHooOpazus. MUKPOIBOMIONMS M KO3BOJIOLMS MAapa3uTOB U HUX XO3SEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUUBOCTU K AHTUOUOTUKAM U CIIOCOOBI OOPHOBI €
HEW.

JlemoHcTpanuu

[Toptpetsl: C. C. YUerBepukos, 3. Maliip.

Tabmuubr u cxembl: «MyTanmoHHasT W3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa Buaa», «Cxema mposiBieHUs 3akoHa Xapau—BaitnOepray, «JIBmkymue
CWJIBl HBOJIIOLUNY, «DKOJIOTMYECKass M30JS1Us MONYJAIHUi ceBaHCKOU (openmny,
«I"eorpaduueckas N30SI TUCTBEHHULIBI CHOMPCKOM M TMCTBEHHHULIBI JAyPCKOW»,
«lTonynanOHHbIE BOJIHBI YUCIEHHOCTH XHUIHUKOB M XKePTB», «Cxema nencTBUs
€CTECTBEHHOT0 0TOOpay, «@opMbI 60pHOBI 32 cyliecTBOBaHUEY, « UHTyCTpUaIbHBIHI
MenaHu3sM», <«KuBble  uckomaemeie»,  «IIOKpOBUTENBCTBEHHAss  OKpacka
XKUBOTHBIX», «[lpegynpexnaronias okpacka >XUBOTHBIX», «DU3HOIOTHYECKUE
amantauun», «lIpucnocoONeHHOCTh OpPraHu3MOB H €€ OTHOCUTEIBHOCTHY,
«Kpurepuu Buma», «Bunsl-nBoiHuku», « CTpykTypa Buaa B npupojie», «CrnocoObl
BUJI000pa3oBaHusy, «['eorpaguueckoe Bupoo0pa3oBaHue TPEX BUOB JIAH IbIIICH,
«9JKoNoruyeckoe BUI000pa3oBaHUE BUAOB CUHUL, «lloaMIuionasl pacTeHHiD»,
«KarmycTtHo-peeuHbIi THOPUIY.

O6opynoBanue: repObapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydesa NTUIl U
3BEepeil ¢ MpUMEPAMH Pa3IMIHBIX TPUCTIOCOOICHUH, Yyderna ITHI] ¥ 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHuil OJM3KUX BUIOB, OOpPA30BABIIMXCA Pa3IUYHBIMU
criocobamu.

JlabopaTopHasi pabota «BbIsBiIeHUE U3MEHUUBOCTH Y 0COOEH OJTHOTO BUJIa».

JlabopatopHasi padora «IIprucrnoco0naeHus OpraHu3MOB U UX OTHOCHUTEIIbHAS
11e7IeCO00pa3HOCThY.

JlabopaTopnasi paGora «CpaBHeHHE BHIOB IO MOP(POIOTHIECKOMY
KPUTEPUIO».

Tema 3. MakpodBoaouus 1 eé pe3yabTarThbl

Metonpl  uM3ydeHHs Makpol3BoOLMHU. [lameoHTONOrMYecKne  MeTOJbl
u3ydyeHus odBomouud. llepexomgHsie ¢GopMbl U (PHIOTCHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpaguueckue meTonbl u3ydeHus spoitouuu. CpaBHeHue ¢IoOpsl U
(dbayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckue oOnactu 3emuu. Bumbi-
SHJEMUKHU U PEUKTHI.

OMOpPUOIOrMYECKUe U CPABHUTEIBbHO-MOP(OJIOTHUECKHE METOAbl U3YyUEHHUS
ABONMIOLMH. ['€HeTHyecKkue MEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M MOSABJICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTHMYHBIE  OpraHbl.
PyaumenTtapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHUE,



OMOXUMHUYECKHE U MAaTEMATUYECKUE METO/Ibl U3yUEHUS SBOJIOIUU. [ OMOJIOTHYHbIE
redbl. COBpEMEHHBIE METO/IbI TOCTPOCHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTaIlUX U SBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMONUU. [IpuHyun cmenvl yHKYull.
HeoGpatumocTs »Bomtonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIAM.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromep, O. I'ekkens.

Tabnuiel u cxembl: «DuoreHeTUUECKUN psj JOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Punuodute»y,  «CemeHHbIE
nanopoTHukm», «buoreorpaduyeckue 30HBI 3emnm», «Jlpeid KOHTHHEHTOBY,
«Penukthly, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTHYHbIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI), «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIUMIIaH3e», «[aBHbIE
HaIPaBIICHUS YBOTIOLUNY, «OO0LIME 3aKOHOMEPHOCTH SBOTIOLIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISIKH TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKIIMM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

HaydHble rumoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
nancrnepmusi. JJoHayuHble TpEeACTaBICHUS O 3apOXKICHUU KU3HU (KPEaLOHHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ ONpOBEpKeHUE onbiTamu .
Penu, JI. Cnannanuanw, JI. [1actepa. [Ipoucxosxienne skM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOpPraHUYECKOU 3BOJIFOLIUH. ITmanerapnas
(reojoruueckast) SBOJIONUA. XHMHYECKAs OHBOIIONMSA. AOWOICHHBIM CHHTE3
opraHuyeckux BemiecTB U3 Heopranuueckux. OmbiTr C. Mumnepa u I'. FOpwu.
O6pazoBanue noaumepo U3 MmonomepoB. Koanepsatnas runoreza A. 1. OnapuHa,
runore3a nepBuyHoro OynboHa JIx. XonjelHa, reHeTuyeckas rumoreza [
Ménnepa. PubGosumer (T. UYex) u rumoreza «mvupa PHK» VY. TunGepra.
dopMmupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Hctopus 3emiin u MmeToibl €€ n3yuenus. MlckonaeMble OpraHuyeCcKUe OCTaTKHU.
['eoxponosiorust u €€ Meroabl. OTHOcUTENbHAS W AOCOJIOTHASsE T€OXPOHOJIOTHS.
['eoxpoHoOJIOrnYecKast mKajaa: Y0HbI, dPbl, IEPUOJIbI, TOXU.

HadanbHbie s3Tanbel opraHuydeckod HBoJOIMU. [losBiaeHHE W 3BOIIOIUA
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKH KaK aHAJIOT MEePBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapUOTHI.



[Ipoucxoxxnenne 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpYyCcOB. [IponcxoxkneHue MHOIOKIIETOUYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATalbl ABOJIONMHU BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pacteHnii. Bpixox pacrenmii Ha cymy. IlosBieHue CHOpPOBBIX pAacTeHHU H
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IponcxoxaeHue [BETKOBBIX
pacTeHUM.

OCHOBHBIE ATallbl 3BOJIONMHA KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KeMOpuiickuil B3pbIB — TMOSIBIICHUE COBPEMEHHBIX
TunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIOLHUS MTO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwinil. [IpoucxokneHne MICKOMUTAIONUX U
ntull. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutre xu3HM Ha 3emie IO 3paM W IEepuoAaM: apxeu, MPOTEPO30M,
rajgeo30ii, Me3030M, kaitHO30#. O0I11as XapakTepruCcTHKa KJIMMaTa U Te0J0THUYECKUX
nporieccoB. [losiBneHne u paciBeT XapaKTepHBIX OPraHU3MOB. YTIe0O0pa3oBaHHeE:
€ro YCJIOBUS U BIUSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI Mponuioro. [IpuunHsl u
CJIIEICTBUS MAacCOBBIX BbIMHpaHHUl. COBPEMEHHBIM HKOJOTHYECKUU KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpanenus 6uopazHoodpaszus Ha 3eMIie.

CoBpeMeHHas cUCTeMa OpraHMYecKoro mupa. [IpuHIUNBE Kiaccupukanmuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JleMoHCcTpan U

[Toptpetsr: ®. Penn, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunnkos, A. U.
Omnapun, /Ix. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuer u cxemsl: «Cxema omnbita @. Penny», «Cxema onsita JI. I1actepa mo
M3YUYEHHIO CaMO3apoKIeHHUs Ku3HW», «Cxema ombiTa C. Mwmmuiepa, I'. FOpu»,
«JTanbl  HEOPraHWUYECKOW  ABOJIOLMMNY»,  «['€oXpOoHOJOrMyeckas  ImKauan,
«HayvanbHble 3Tanbl OPraHUYEcKOM HBOMOLMNY, «Cxema 00pa3oBaHUsI FYKAPUOT
nyTéM cumoOunoreHneza», «Cucrema XKuUBOU Tpupoab», «CTpoeHHE BHUPYCay,
«Apomopdossl  pacrenuit», «PuHnOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHoOroknerounsie  Bogopocin», «Mxwuy», «llamoporHukn», «l onocemeHHbie
pactenus», «Oprassl HIBETKOBBIX pacCTeHUI, «CxeMa pa3BUTHUS )KUBOTHOTO MUPAY,
«Apomop(do3sl KUBOTHBIXY», «IIpocTeitimey, «KumeunomnomnoctHeie», «llnockue
yepBu», «UneHucronorue», «PwuiOb», «3emMHOBOmHBIEY, «IIpecMmbikarommuecs,
«IItnupy, «Mnekonuraromme», «Pa3BuTue )XU3HU B apXEHUCKOU 3pe», «Pa3Butue
KU3HU B IIPOTEPO30MCKON dpe», «Pa3BuUTHE KU3HM B MAJICO30MCKOU 3pe»,
«Pa3BuTHe XKU3HU B ME3030MCKOU Ipe», «Pa3BUTHE )KU3HU B KaHHO30MCKOM 3pey,
«CoBpeMeHHasi cucTeMa OpraHu4eCcKoro Mupay.



O6GopynoBanue: TepOapuyd PACTCHHM pPA3IUYHBIX OTICIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIayKHbIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, Uydesia IITUI] U 3BEpPEH, KOJUICKIIUU
OKaMEHEJIOCTEeH, TOJIE3HbIX MCKOIMAEMbIX, MYJSKA OPraHUYECKUX OCTATKOB
OpraHU3MOB.

Bupryanbnas naboparopnas padora «MoaenupoBaHue onbITOB Muuiepa—
KOpu no n3ydennio abMOTeHHOTO CHHTE3a OPraHNYECKUX COSTMHEHHUH B TIEPBUYHON
atMocdepe».

JlaGoparopnasi padora «/3ydeHue W ONKCAHUE HMCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «l3ydeHne OCOOEHHOCTEHl CTPOCHUSI PACTECHUI
Pa3HBIX OTHEIOBY.

IIpakTnyeckas padora «/3yueHue ocoOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOIeHe3

Paznensl u 3anaun aHTpOnoiorui. MeTo bl aHTPOTIOJIOTHH.

CraHOBJIIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4eJIOBeKa. PennrnosHbie
B033peHus. COBpEMEHHbBIC HAYUHbIE TEOPUH.

Cx0ACTBO YesoBeKa C )KUBOTHBIMU. CHCTEMATHYECKOE MOJI0KEHUE YETIOBEKA.
CBuzeTenbcTBAa  CXOACTBA  4YEJOBEKA  C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3H0JIOr0-OMOXUMHYECKHE,
noBesieHueckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMIUIEKC
CBA3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CHUTHAJbHOMU
CUCTEMBI.

JIBrokymne cuiibl ((pakTOpbl) aHTPONOreHe3a: ONOJIOrHYeCKUe, COLMaIbHbIE.
CooTHoleHUEe OMOTOTUYECKUX U COIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaJMM aHTpoIoreHe3a. PanHue 4YenoBeKOOOpa3HbIe O00E3bSHBI
(MpOKOHCYJIBI) U paHHUE MOHTHUIBI — OOIINE NPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U
MO1e. ABCTPAJIONUTEKN — ABYHOTME IPEAKH JIOJAeH. UenoBek yMelnbli, IepBble
M3TOTOBJIEHUS OPYAUU TpyAa. UeloBEK NMPSIMOXOISIIMN U IIEPBbIM BBIXOJ JIFOJEH 32
npenensl Adpuku. YenmoBek reitgenboeprekuii — o0l mpeok HeaH IePTaATbCKOTO
YeJI0BEKa M YEJIOBEKAa PasyMHOro. YeloBEeK HEaHAEPTAJbCKUK KAaK BHUJ JIIOJACH
XOJIOHHOTO KiIMMara. YeloBEeK pa3yMHBId COBPEMEHHOIO THIIA, JECHUCOBCKUN
YeJIOBEK, OCBOCHHME KOHTUHEHTOB 3a mpenenamu Adpuku. [lameoreHetuka u
NaJI€Or€HOMUKA.

DBOJIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOIMYJISIITUSIX
yesioBeka. MyTalMOHHBIN Tpouiecc U noiaumopdusMm. [lonmynsiroHHBIE BOJHBI,
npeiid reHoB, murpaius U «dQHEKT OCHOBATES» B MOMYJISIUAX COBPEMEHHOIO
YeJIoBeKa.



Yenoseuecknue pacel. [loHatue o pace. bosnpmme pacel: €BpONEOUIHAS
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YelIOBeKa IO IIJIaHeTe.
EnuHcTBO  yenoBeueckux — pac. HayyHas  HECOCTOSATENBHOCTH  pacu3Mma.
[IpucnocoOIeHHOCTh 4YeJIOBE€Ka K Pa3HbIM YCJIOBHUSIM OKPYXKAlOLEH CpeJbl.
Bnusnue reorpadudeckoit cpesl 1 Aperida reHoB Ha MOPGHOIOTHIO U PU3UOTIOTHIO
YEJI0BEKa.

MexaucuMiuinHapHble MeToabl B (usnueckodl  (OMOJOTHUECKON)
AHTPOIOJIOTHHU.  OBOJIIOIIMOHHAST ~ QHTPOMNOJIOTHST W MAJ€OAHTPOMOJIOTHUA
YEJIOBCUECKUX TMOMYJAUNA. bruoconuanbHble UCCAEAOBAHUS MPUPOABI YEIIOBEKA.
HccnenoBanre KOIBOIIONUH OMOJIOTMYECKOTO W COIMATILHOTO B YEIIOBEKE.

JdeMoHCTpanuu

IToprpetsr: Y. lapBuHn, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabnuiel u cxeMbl: «MeTobl aHTPOMOJIOTHINY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsIHB, «CKENeT dYelnoBeKa H CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbIDY, «/[BHXKYIIME CUIIBI aHTPOIIOT€HE3A», « DBOIOLIUOHHOE
IpEBO  4eJoBeKa», «ABcrpajmonuTek», «UYenoBexk  ymenslid», «Yenosek
NPSAMOXOSIIHIY, «JlenucoBckuil yenoek» «Heanaepranbiipy, « KpoMaHbOHIIBI,
«ITpenku yenoBekay, « ITanbl IBOTIOLMN YET0BEKa», «Pachl 4ETOBEKaY.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeW, TMpPEeAMETOB MaTepUallbHOU
KyJIbTYypbl ~TIPEAKOB 4YeJNOBEKa, penpoaykimu (pororpadum) xapTuH C
MU(DOTOTUYECKUMU W OHONEHCKUMH CIOKETaMHM TPOMCXOXKICHHS UeIOBEKa,
dboTorpaduu Haxo/I0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
Yyepera 4eJIoBeKa 1 Yepera MMMITaH3€e, MOJIENIb KUCTH Y€JI0BEKa U KUCTH IITMMIIaH3e,
MOJIENIA TOPCA MPEAKOB YEIIOBEKA.

JlaGopaTopHasi padora «lV3yueHne OCOOCHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTuyeckast padora «/3ydyeHue 3KOJIOTMYECKUX aJIalTalldil YeIIOBEKAY.

Tema 6. Dxkojoruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHue U pa3BUTHE 3KOJIOruM B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tenciau, B. H. CykauéBa. Paznenbl u 3amauu
9KOJOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaAMH.

Metoasl skosoruu. IloseBbie HaOMOACHUS. DKCIEPUMEHTHI B IKOJIOTUH:
NpupojHble W jgaboparopHbie. MojenupoBaHue B SKOJOTMU. MOHUTOPHUHT
OKpY’KaroIel CpeIbl: JIOKAIbHBIN, peTHOHAILHBIN U TJI00ATbHBIN.

3HaYeHUE OKOJIOTMYECKMX 3HAHUM Ui YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33PEHNE KAK OCHOBA CBSA3€HM 4YenoBeuecTBa C Npuponoil. @opMupoBaHue
AKOJIOTUYECKOM KYJIbTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.



JlemoHcTpanuu

[Toptpetsr: A. I'ymbonear, K. ®@. Pynse, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pa3gensl skomorum», «Meroabl 3konorun», «Cxema
MOHUTOPHUHIA OKPYXKaIOLIEN CPEIbI».

JlaGopaTopHas padora «3yuyenne METOJ0B AKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX naenctus. Kinaccudukanms
HKOJIOTMYECKUX (DAKTOPOB: aOUOTHYECKHE, OMOTHYECKUE, aHTpOonoreHHble. Oomune
3aKOHOMEPHOCTH JEHCTBHUS 3Kojornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubOux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOHMOHTHBIC
OpraHU3MBI.

Abuotnueckue (¢aktopel. CBeT Kak 3Kojormyeckuid Qaxrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOI'O CIEKTpa HA OPraHu3Mbl. DKOJOIMYECKUE TPYIIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cBeTy. CUTHallbHas poOJIb CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorumdyeckuid Qakrop. /[elicTBue Ttemmeparypbl Ha
opraHu3Mbl. [IoMKWIIOTEpMHBIE U TOMOMOTEPMHBIE OPTAHU3MblL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocth kak skonorumdeckuil ¢aktop. I[lpucmocobnenus pacTeHHil K
nojJiep>kaHui0 BoaHOro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpeabl oOuTaHusT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3[yIHAs, MOYBEHHAs,
rnyOWHHAs ~ TOJAMOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpesi 0buTanusi opranu3moB. [IpucnocoOaeHnss OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE pUTMBI. CyTOYHBIE U
roauuHbie puTMbI. [IpucocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

JKuznennsie popmbl oprann3moB. [ToHsTHE 0 XKHU3HEHHOH popMme. XKu3HEHHBIC
dbopMbl pacTeHHWI: JEpeBbs, KyCTApHUKH, KYCTAapHUYKH, MHOTOJICTHHE TPaBBHI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI KUBOTHBIX: THUIPOOUOHTHI, T€OOMOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOCHHUS U 00pasa >KU3HHU.

buoTtnueckue daktopsl. Bunbl 6MoTHYECKUX B3aMMOCHCTBHIN: KOHKYPEHIIHS,
XMIIHUYECTBO, CUMOMO3 U ero Qopmsl. llapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJIeHCcTBUSL  (Tommueckue,  (popuueckue, ¢adbpudeckue). 3HAUCHUE



OMOTHYECKUX B3aWMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpanuu

Tabnuupel U cxembl: «Jkojoruueckue ¢GakTopb», «CBETOBON CHEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3HOIOTHMUECKHE aJanTaluu
KUBOTHBIX», «Cpempl O0OWTaHWsI OpraHuU3MOB», «bHoNOrHYeCKHe PUTMBDY,
«Kuznenneie popmbl pacTeHmil», « KusHeHHbie (hOPMBI )KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHCTEMa XBOMHOrO Jieca», «llenmn mnuTaHus»,
«XUITHUYECTBOY, «ITapazutuzmy, «KonkypeHuus», «CumMbmo3»,
«KommeHcanuzmy.

O6opynoBanue: repbdapuu pacTeHUW M SKUBOTHBIX, MPHUCIOCOOJECHHBIX K
BIUSIHUIO Pa3UYHBIX JKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIC PACTCHUS, TepOapuu W KOJUICKIIUU TEIUIOTIOOUBHIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduraMm, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIIUUA >KMBOTHBIX, OOUTAIONIUX B Pa3HbIX cpeiax,
repO0apuud W KOJUICKIIMM PACTEeHUH U JKUBOTHBIX, OOJIaalOIIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUM JKH3HMU, repOdapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
’KUBOTHBIX, YUYACTBYIOIIUX B PA3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

Jlabopatopnass padora «BplsBiIeHHE MPUCIOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlabopaTopnasi paGora «BbiBiIeHHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

JlabopaTtopHasi paGoTa «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUIN U3 Pa3HBIX
MEeCT OOUTaHUS.

Tema 8. Dko0y10rusi BU0B U NOMYJIAUH

OKOJIOTUYECKHE  XapAKTEPUCTUKHU MOMYJISIIIUY. [Monynsiuust ~ kak
ounonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTENW MOMYJSIUUMUA: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHAasT H TIOJOBas CTPYKTYpa, POXKIAEMOCTb, HIPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKoJyioruyeckass cTpykrypa nonyssinud. OUeHKa YUCIEHHOCTH TOIMYJISLHH.
JAvHamuka momyiasiuuu U €€ peryysinusa. buoThdecknid MOTEHIHAN MOITYJISLHH.
MoaenupoBanve TMHAMUKHA TOMyIsiuuU. KpuBbIe poCTa YHUCIEHHOCTH TOMYJISILIHH.
KpuBble BbDKMBaHUSA. Perynsnus YWCICHHOCTH TOMYJAINMA: poib (PaKTOpOB,



3aBUCAILINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJIOTHYECKUE CTPATEeTUX BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
MoJienb sKosiornueckon Humm Jx.M. XartumHcona. Pasmepsl 3k0on0rndeckou
Huiy. [loTeHnnanbHas U peanTu30BaHHAas HUILIY.

Bun kak cucrema momynsiumii. Apeansl BUIAOB. BUAbl U HUX KHU3HECHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TIOBEJECHUS W MHrpaluid KUBOTHBIX. buoiormyeckue
WHBa3UM Yy KEPOJIHBIX BUJIOB.

JleMoHCcTpanumn

[Toprper: k. 1. XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKHUE XapAKTEPUCTHKU —MOMYJISIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  HONyJsiqum», «Bo3pacTHble  NHpaMHIbI
nonyysiun», «CKOPOCTh  3acelieHusT TOBEPXHOCTH  3eMJIM  pa3IuyHbIMU
opranuzMamMmn», «Mojeinb 3xkosiorndeckor Humu /x. M. XatanHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKITUN KUBOTHBIX.

JlabopaTtopHnasi paGora «IIpucnocobsenus ceMsaH pacTeHUHN K pacCelCHUION.

Tema 9. IKos10rusi CO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buonieHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMH B OMOLIEHO3E.

OkocucteMa kak oTKpbiTasi cuctema (A. JIx. Tencnu). DyHKIHOHAIBHbBIE
OJIOKM OpPraHu3MOB B IKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYILICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [104BbI U Wbl B AKOcHcTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUHU
B 9KOCHCTEME.

OcHOBHbIE OKA3aTeNH HIKOCUCTEMBL. bruoMacca u mpoAyKIus. IKOJIOTHYECKHE
nUpamMubl YUcesl, 0MOMacChl U YHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIEeCTB — Cykieccuu. [lepBuuHbie n
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. Knmmmakcnoe cooOmiectBo. bropasnoobpasue u moaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoHbIE YKOCUCTEMBI. JKOCUCmeMbl 03€D U peK. IKOCUcCmemMbl Mopeu U
oKeanog. Ixocucmemvl MYHOP, 1eCo8, Cmenel, nyCmbitb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. ATrposkocucTema. ArponeHo3. Pazmuuns
MEK]ly aHTPOIIOT€HHBIMH U MPUPOAHBIMU YKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoxackas
bnopa u ¢ayna. CuHaHTpomuzalus Tropojickol ¢ayHbel. buomorundeckoe u
X034MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucteMax. Ponb kackaonoz2o 3gpgexma u 6ud08-30upuxamopos (Kiouesvix
81008) 6 hyHKYuoHUposanuu skocucmem. [lepeHOC PHEPTHHM W BEIIECTB MEXIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYMBOCTDh OPTaHU3MOB, TTOMYJISIIAA U IKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexarnuzmbl 6030elicmsust 3a2psA3HeHU PAZHBIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM,  NONYJAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOGbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eucmsusi. MeToIoIoThs
MOHHUTOPUHTA €CTECTBCHHBIX U aHTPOIOTCHHBIX SKOCHCTEM.

JleMoHCcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «ODKocuUCTeMa

HIMPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIMOHAIbHbIE
IPYIIIBI OPTaHU3MOB B SKOCHCTEME», « KpyroBopoT BeIecTB B 3kocucTeme», «Llernn
nuTaHus (macTOWIHAs, NOETPUTHAsA)», «IKOJOTWYECKas TMUpamMuia Yuce,
«JKonoruyeckas nupaMmuia OMOMaCChy), «IKOJIOTHYECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCTe
noxapa», «9KOCHCTEMa 03€pa», «ArpoueHo3», «KpyroBopor BEMIECTB M IMOTOK
SHEPTHUH B arporieHo3e», «IIpumepsl ypoosKkocucTem.

O6opynoBanue: repObapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydesa NTUIl U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo03KOCUCTEMBD».

JlabopaTopnass paGora «M3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCHCTEMAX)).

IKCKYypeHsi «DKCKypCHsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HsiK,
€JIbHUK, Ha CYXOJI0JIbHBIA UM TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

JDKCKypceust «OKCKYpCHs B arpodKocucTeMy (Ha TOJe WIM B TEIUTUYHOE
XO034MCTBO)».

Tema 10. Buocdepa — riodanbHasi IKOCHCTEMA

buochepa — obOmemnanerapHass o0osiouka 3eMIIHM, THE€ CYHIECTBYET WU
CyIlleCTBOBaJa KU3Hb. PazBuTHe npejcTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uocepe. Obnactu 6nocdepst u e€ cocran. XKupoe
BEIECTBO OMochephl v ero PyHKIUU.

3aKOHOMEPHOCTH CyIiecTBOBaHUS Ouocdeprl. OcoOeHHOCTH OHOChEpH Kak
ro0abHOM dKOocUCcTeMbl. JnHamudeckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIECTB U OMOTr€OXUMHUYECKHUE IIUKIIBI (YTaepoa, a30Ta). PUTMUYHOCTH sIBJICHUH B
ouocdepe.



3oHanbHOCTH Ouochepsl. [lousTre o Gnome. OCHOBHBIE OMOMBI CYIITH: TYH/PA,
XBOWHBIE Jieca, CMENIAaHHbIE M IIHUPOKOJHUCTBEHHBIE Ji€ca, CTENHU, CABaHHBI,
MyCTBIHU, TPONTUYECKHE JIeCa, BRICOKOTOPhs. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (yHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHANA ’
onochepHbIX PyHKITUH.

JlemoHcTpanuu

[Toptpetsl: B. 1. Bepnanckuii, 9. 3rocc.

Tabnumel u cxemsl: «['eocdhepsr 3emnn», «KpyroBopoT azora B mpUpOIE,
«Kpyrosopot yriepoga B mpupone», «KpyroBopor Kuciopojga B TPUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «Knumatudeckue
nosica 3emnn», «TyHapay, «Taira», «Cmemannsiii jgec», «IIIMpoOKOINCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasay, « Tponudyeckuid jgecy.

O6opynoBaHue: repoapuu pacTEHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YennoBek u OKpy:Ka0OIIASA Cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MpUYMHBL. Bo3geicTBue ueloBeka Ha
ouocdepy. 3arpszHeHue BO3AymHON cpeabl. OxpaHa BO3/lyXa. 3arpsi3HEHHEe BOIHON
cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymienune mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3meHeHne kiuMmara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENBHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl HPHUPOIBI.
Kpacubie kuuru. Oco0o oxpansiembie mnpupoanbie Tepputopun (OOIIT).
Borannyeckue caapl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEJTIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€  MPUPOMOMONB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasus 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCa U €T0 BEPOSATHBIE MOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie uUcCcle008anus nepexooa K pecypcocbepezarowel u
KOHKYPEeHmMOocCnocooHou snepeemuxe. buonoeuueckoe pasnoobpazue u buopecypcoi.
Hayuonanvnvie ungopmayuonuvie cucmemvl, obecneuusaowjue O0OCMyn K
uHgopmayuu nNO COCMOAHUIO OMOENbHLIX U008 U dkocucmem. (OcCHOBbL
aKopeaburumayuyu dKocucmem U cnocooos 60pvObLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus MopcKux u HazemMHvIX IKOCUCHEM.

JleMoHCTpanumn

Tabnuibl 1 cxeMbl: «3arpsizHeHue arMocepbi», «3arpsa3HeHue ruapochepbn,
«3arps3Henue nousb», «[lapaukoBbiit a3ddexT», «Ocobo oxpaHsieMble TPUPOIHBIE
TeppuTOopun», «Moaenu yrnpapisieMOro MUPay.



O6opynoBanue: ¢oTorpaguu OXpaHsSEMbIX pPACTCHHA M KUBOTHBIX KpacHoit
kHuru Poccutickon ®enepanuu, KpacHol KHUTHM peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OoOy4arolmuUMHUCsl TMPOrpaMM CpeAaHero oOmiero o0pa3oBaHUs: JIUYHOCTHEIE,
METAaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 1O OUOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
IPAKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CAMOONpPENENEHUI0, Haiuyue momusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumue BHYTPEHHUX YOEKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTHUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMA YCTAaHOBKAaMH, MPUCYUIUMU CHUCTEME
OMOJIOTMYECKOT0 00pA30BaAHUS, HAIUYUE NPABOCO3HAHUS FKOTIOTUUECKON KYJIbTYPBHI,
CHOCOOHOCMU CMABUMb ETH U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIHUTATEIBHOW JESATENIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIUOKYJIbTYPHBIMHU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE TMpaBWUJIaMU U HOPMaMU
MOBEJCHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
caMOpa3BUTHUS, pa3BUTHS BHYTPEHHEH MO3UUUU JIMYHOCTH, MNAaTPUOTH3MA U
YBOKCHHS K 3aKOHY W IMPABOIOPSIKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCEPEKHOT0 OTHOUIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIHASAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, MpUpPOJIE U
OKpYXaroUIEn cpee.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONbITA W OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HAaIpaBICHUN
BOCIIUTATEJILHOM JICSITEIHbHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOMIEeToCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JISATEIIBHOCTH IIPH CO3aHUN YUCOHBIX
MPOCKTOB, pEIICHUHW Yy4eOHBIX M [O3HABATECNBHBIX 3a/a4, BBITTOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSICHSTH €€;

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBHIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH ¢ Pa3HBIMH YOSKICHUSIMH, KYIbTYPHBIMH IICHHOCTSIMHU U
COITMAJIbHBIM MOJIOKCHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, MO3HABATENbHBIX W HCCIEAOBATENBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHMIO OIMOHEHTOB MPH OOCYXJACHHUM CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €SI TETbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM IpakTIaHCKOW MASHTHYHOCTH, TAaTPUOTHU3MA,
YBaXXCHUA K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTHU nepesl PoauHoi, ropaoctu
3a CBOM Kpal, CBOIO POJMHY, CBOHl SI3bIK M KYJbTYpPY, IMPOIUIOE W HACTOSAILEE
MHOTOHALIMOHAJIBHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K NMPUPOJTHOMY HACIIECINIO U MaMSITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHHCKMX YYEHBIX B CTaHOBJICHHC U
pa3BuUTHE OWMOJIOTHHM, TMOHUMAHHS 3HAYCHUS OWOJIOTUM B TIO3HAHWK 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTRA;

unenHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY>KeHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONUYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJUTENISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS IIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusMu HapooB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIHTAHMS :

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAas ACTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;

IMIOHUMAHUE YMOLIMOHAIBHOT'O BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnutaHusi, GOPpMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

NOHMMAaHHUE U peanu3allysi 310pOBOro 1 6€30MacHOro o0pas3a KHU3HU (310pOBOE
MUTaHue, COOJII0ICHIE TUTUEHNYECKHUX MPABUII K HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHSATHA W OTHObIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (pU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

MOHMMAHUE 1IEHHOCTH TNPaBUJ HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTb K TPYy, OCO3HaHHE EHHOCTH MacTepCTBa, TPYI0IHO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpaBJIeHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSATH TaKylO JEATEeIbHOCTD;

WHTEpEC K pa3iMuHbIM cdepam MpodecCHOHATbHON JeATebHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud U Peau30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0 M C€aMOOOpa3OBaHHMIO Ha
MPOTSKEHUHN BCEH KU3HMU;

7) 3KOJIOTUYECKOT0 BOCIIUTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K TPUPOC KaK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYXarUIEN CPEIbL;

OCO3HAaHHE TJI00ATBHOTO XapaKkTepa JKOJOTMYECKHX MpoOJjeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIC TPHU U3YUCHUN OMOJIOTUH 3HAHUS
M yMEHUsS TpU  pEHIeHuH TOpoOsieM, CBSA3aHHBIX C  palMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOJICHHE  TpaBWJ  TOBEJEHUS B TIPUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochepsl);

aKTUBHOE HEMPUATHE AEHUCTBHM, IPUHOCAILNUX BPE OKPYKAIOIIEH MPUPOTHOM
cpe/ie, YMEHHE MPOrHO3UPOBATH HEOJArONMPUSITHBIE DKOJIOTHYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HAJIMYUE Pa3BUTOTO SKOJIOTMUECKOrO MBIIUIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OTIbITa JeSITeIbHOCTH HKOJIOTUYECKOM HalpaBJIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBAaThbCS MMH B TO3HABATEIbHOW, KOMMYHUKATHBHOW WM COLMAJIHHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUIECKON JAEITEIHHOCTH SKOJOTUIECKON
HaNpaBJIEeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MIO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHUAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W UYWTATENIbCKOW KYyJIbTYphl KaK CpPEICTBa
B3aMMOJECHCTBHS MKy JIOAbMH U MO3HAHUS MUPA;

NMOHUMAaHUE CHenuPUKU OHOJOTUM KaK HAyKd, OCO3HAHUA €€ pOoJu B
(GbopMHpPOBaHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU 1IEIOCTHOTO
NPEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeJIOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W peHIeHHH Mpodiaem
COXpPaHEHUsI IPUPOJITHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJOTUU AJII COBPEMEHHOW LMBHIM3AINU:
o0ecrieueHrs: HOBOTO YpPOBHS Pa3BUTHUA MEIULMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECypcHble  MpOOJEMbl  Pa3BUTHS
YeJI0OBEUeCTBa, MOMCKA MyTeH BBIXOAA M3 TNIOOATBHBIX KOJOTUYECKUX MPOOIEeM U
o0ecrieueHusi  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHAIHLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJNYYCHHH OWOJIOTMYECKUX 3HAHUM B IENSIX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAJIILHON TPaMOTHOCTH OOydYarommxcs, GopMupyeMoi
pU U3y4YEeHUU OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJy4yaeMmble 3HaHHs /JIs aHajiu3a u
OOBSICHEHUSI SIBICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINUX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (DAKTOB H
UMEIOUINXCS JaHHBIX C LEJbIO MOTYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS IS
petieHust IpoOsieM B PeaTbHBIX )KMU3HEHHBIX CUTYAIINX;

OCO3HAaHUE ILIEHHOCTH HAYYHOW MAESITEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO M UCCIIE0BATENbCKYIO IEATENbHOCTh MHAUBUIYaJIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTb K  HENpEephIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUIO, K AaKTHUBHOMY TOJYYEHHUIO HOBBIX 3HaHWN 1o Ouonornu B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTAMHU.



METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YYaIOLIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTUs, SBJICHHE, MPOIECC,
cUCcTeMa, Hay4YHBI (DaKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJeI0BaHNE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHUE); YHUBEPCAIbHbBIE
y4ueOHblE JeHCTBUSA (MMO3HABATENbHBIC, KOMMYHHKATHUBHBIE, DPETYJSITUBHBIC),
oOecrieunBaromue GpopmupoBaHue GyHKIMOHATHHOW IPAMOTHOCTH M COLIMATBHOMN
KOMIIETEHIIMH  OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYarolmIuxcsi HUCIOJIb30BaTh
OCBOEHHBIE MEXAUCIHUITINHAPHBIE, MUPOBO33pPEHUECKHE 3HAHUS 1 YHUBEPCAIbHbIC
y4eOHbIE TEUCTBUS B TTO3HABATEIILHON U COIMMAIBHON MTPAKTHKE.

B pesynbrare uzydeHusi OM0JIOruy Ha ypOBHE CPEAHEro 0011ero oopa3oBaHuUs
y obOywatomerocs OyayT chOpMHUpPOBaHBI TO3HABATENbHBIE YHUBEPCAIbHBIC
y4eOHbIE JEHCTBUS, KOMMYHUKATHBHBIC YHUBEpCaJbHbIC Yy4eOHbIE IEHCTBUA,
pETyJIATHBHBIC YHUBEPCATbHBIC YIeOHBIC CHCTBYSI, COBMECTHAS I€ATEIHHOCTb.

MeTanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMbl CPEIHETO OOIIEro
o0pa30BaHUs JJOJDKHBI OTPaKaTh:

OBaaneHue YHHUBepPCAJIbHBIMH yueOHBIMU NM03HABATEJIbLHBIMH
NefCTBUAMM:

1) 6a3oBble JJOrHYECKHe TeCTBHS:

CaMOCTOSITENFHO  (OPMYJIHpPOBaTH W aKTyalH3UpoOBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NP OCBOCHWHM 3HAHWA MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cUHTE3a, CpaBHEHUS, KiIaccuuUKaIi, 0000IIeHNs ), PACKPHIBATH CMBICI
OMOJIOTUYCCKUX TOHATHH (BBIICIATh UX XapaKTCPHBIC MPU3HAKH, YCTAaHABIIUBAThH
CBSI3H C JIPYTUMH TTOHSATHSIMH);

OTIPENICNIITh 1EIU JEeATEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUH UX
JIOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCTIOJIb30BaTh OMOJIOTMYECKUE TTOHATHS U 00bsCHEHUsT (DaKTOB U SIBJICHUI
YKUBOM IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, TIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYMS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSATH CXEMHO-MOJENbHBIE CPEICTBA I MPEICTABICHHUS CYIIIECTBEHHBIX
CBSI3¢ W OTHONICHWH B M3Yy4YaeMBIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PA3HOTO POJa, BBIABICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX
HMCTOYHUKAX;



pa3palaThIBaTh IUIaH pElIeHUs MpoOJeMbl ¢ YYETOM aHajan3a HMMEIOLIUXCS
MaTepuaIbHbIX U HEMaTEepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUHN ACSITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJIHATH pa0OTy B YCIOBUSAX PEAJIbHOI0, BAPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMO/IEUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIeN0BaTEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATEIbCKON U MPOESKTHOM AESITEIbHOCTH,
HaBBIKAMM  pa3penieHus: NpoOiieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY MONUCKY METOJOB PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHble BUABl JESATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaLMsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMuUpOBaTh HAYYHBIA TUI MBILIUICHUS, BIAJ€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOMU
JESATENbHOCTH U KU3HEHHBIX CUTYALIMSIX;

BBISIBJISITh [IPUUMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UpOBaTh IOJYYEHHbIE B XOJE pEUIEHMs 3aJaud pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIATh LEJICHAIIPABICHHbII TIOUCK MEpPEeHOca CPEeACTB M CIOCO00B
JelCTBUS B MPO(ECCUOHANBHYIO CPEY;

YMETh MEPEHOCHTh 3HAHUS B IMO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTH
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE MJIEH, MpejlaraTb OPUTMHAIbHBIE MOJAXOAbl M PELICHMUS,
CTaBUTb NPOOJIEMBI U 33/1a4H, TOITYCKAIOIINE AIbTEPHATUBHBIC PELICHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HHPOPMAINH (TEKCTe Yy4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JsuTeparype, OHOJIOTHYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAJIN3UpPOBATh
MH(OPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MPEACTaBICHUS, KPUTUYECKH OLIEHUBATDH
€€ T0CTOBEPHOCTh U HEMNPOTUBOPEUYHBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3NTHYHBIE METOJbI MPU TIOUCKE U
otOope Ouosornyeckor MHGOpPMAIMH, HEOOXOAMMOUM ISl BBIMOJTHEHUS YYECOHBIX
3aadq;

npUOOpETaTh OIBIT KCIOJIB30BaHUSA HMHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJI30BAHUS PA3IAYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  TPEACTABICHHUS
ouosorndeckoi nHGopManuu (CxeMbl, rpadUKy, TUArpPaMMbI, TAOIHUIbI, PUCYHKH U
Apyroe);

UCTIONB30BaTh HAYYHBI fA3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ononornyeckor HWHPOpMANMEH: TPUMEHATh XHUMHYECKue, (Qusudeckue u
MaTeMaTUYECKUe 3HaKU W CUMBOJBI, (HOpPMYJIbI, ab0peBHATypy, HOMEHKIATYpY,
UCIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACTO3HaBaHWA W 3alUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) o0mmenume:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHM TIO CYIIECTBY OOCYXKTaeMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBHITIOJHCHUS Tpe/jiaraeMoun
3aJlay, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3UIIMN JPYTUX YYACTHUKOB
JManora Wik JUCKYCCHUN);

pacmo3HaBaTh HEBepOaJbHBIE CpEACTBA OOIICHHs, MOHWMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJEUCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOH hopme popMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeSITeJIbHOCTh:

MOHUMAaTh M MCMOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaATbHON
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUH YIeOHOH 3a1a4H;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHI C yd&€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJieHA KOJJIEKTUBA;

NPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPTaHU30BHIBATH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBU,



pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHHUKOB, OOCYXIaTh pE3yIbTaThl
COBMECTHOM pabOThHI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KAX0T0 YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yJabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLECHWBATH WAEU C NO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMHU A€iCTBUSIMM:

1) camoopranu3anmsi:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHHUS TIPOOIEM W HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBHMSIX M MOCTYNKAaX IO OTHOLICHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEIIbHO OCYIIECTBIISITH ITO3HABATEIBHYIO JIESTEIBbHOCTD, BBISBIISATH
npo0sIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 0Opa30BaTeIbHON
JIEITENBHOCTH U )KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PEIICHUS MPOOIEMBI C Y4ETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUN;

J1IaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

Jie1aTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
penieHue;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DPYIUIUU B
pa3HbIX O0JIACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOW 00pa30BATENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BIAJ€Th HABBIKAMHM  TO3HABATENHbHON  pedJieKCUM KaK  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peIeKCUM ISl OLIEHKW CUTyalluu, BhIOOpa
BEPHOT'O PELICHHUS;

YMETh OLICHUBaTh PUCKUM U CBOEBPEMEHHO MPUHHUMATh PELIEHUS IO HX
CHUKEHHIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX MpPU aHAIN3€ pe3yJIbTaTOB
JIEATENbHOCTH;



3) npuHsiTHE CeOsl U APYTUX:
MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;
MPUHUMATh MOTHBBI W apryMEHThl JPYTMX TPU aHaJIu3e pe3yJbTaToB
JIEATENbHOCTH;
MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKY;
pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MTO3UIIUU JIPYTOTO YEJIOBEKA.
HPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pPE3yNbTATBl OCBOECHHS COJEPKAHMS Y4YeOHOro IpeaMera
«buonorusiy Ha yriayOJI€HHOM YpOBHE OPHEHTHPOBAHBI Ha oOOecredeHue
npoduibHOoro  oOydenusst  oOydvaromuxcst  Owonmorud. OHHM  BKIIOYAIOT:
cnenuuyeckue s OMOJOTUM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH IO
OCBOEHHIO, UHTEPIPETALMHU U MPEOOPA30BAHUIO 3HAHWM, BUJbI JEATEIBHOCTH MO
MOJIYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TaAK¥KE B
peaNbHBIX XU3HEHHBIX cUTyalusx. lIpenMeTHble pe3ynbTaThl MPEACTABIEHBI IO
rojiaMm U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro npeamera «buonorus» B 10
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU ECTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
MO3HAHWU  3aKOHOB  TPHUPOABI M  PEUICHUH TMPoOJeM  PalOHAIBLHOTO
PUPOAOTIOIL30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oonooruu;

BJIQJICHUE CHCTEMON OWOJIOTMYECKUX 3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNe OWOJIOTHYECKUE TEPMHUHBI U TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTal0oJIu3M, TOMEOCTa3, CaMOPEryJsAlus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnetouynast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHasi Teopust
HacnenctBeHHocTn T. Moprana), yuenus (H. W. BaBumoBa — o meHTtpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KyIbTYPHBIX PACTCHUI ), 3aKOHBI (€IMHOO0pa3us
MIOTOMKOB [E€PBOr0 IOKOJEHHUSI, PACUICIUICHUS, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanust . MeHaens, TOMOJOTMYECKUX PAOB B  HACIEICTBEHHOM
u3menuuBoctu H. V. BaBuiioBa), npuHIUIEI (KOMIIJIEMEHTAPHOCTH);

BJIAJCHUE OCHOBHBIMH METOJAaMU HAyYHOI'O ITO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIEIOBAaHUSAX JKMBBIX OOBEKTOB (OMHCAHME, W3MEpPEHUE,
HaOII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BBIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJIHOKJIETOYHbIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuii, rpudOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPIraHOB U CUCTEM
OpraHOB pACTEHHI, >XUBOTHBIX, 4YEJIOBEKAa, MPOLIECCOB KUZHEAECATEIbHOCTH,



MPOTEKAIONTUX B OPraHW3Max PAcCTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJIOTHUYECKHIX
MPOLIECCOB: OOMEHa BEIIeCTB (METab0IM3M), PEBPAILCHUS SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTepOTPOPHOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMEeTOTreHe3a, SMOpUOreHe3a, MOCTAIMOPUOHAIBHOTO Pa3BUTHUS,
pa3MHOXEHUS,  HWHAWUBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTEHE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3H MEXIy OpPraHOWIAMH KIETKH U WX
GYHKIUSAMHU, CTPOCHHWEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
opraHaMd M CHCTEMaMH OpPraHOB Yy pAcTCHUH, >KMBOTHBIX M YEJIOBEKa U HUX
GYyHKIASIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (PYHKIUSAMH, MEXKIY dTarmamu
oOMEHa BEIIECTB, ATallaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
dTalmlaMu AYMOPHUOHAILHOTO PAa3BUTHS, TEHOTHIIOM M (DEHOTHUNOM, (EHOTHUIIOM M
(dhaxkTOopamMu cpebl OOUTaHUS;

YMEHHUE BBISBJIATh OTIUYHUTEIBHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OWOJIOTHYECKYIO
TEPMHHOJIOTHIO W CUMBOJIMKY JIJISl TOKA3aTEJNIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIT,

yMEHHUE periaTh OMOJOTHYECKUE 3aa9H, BBISBIISITH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SBJICHUSMH, JIETIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIMONHITH JTA0OpAaTOPHBIE M TMPAKTHYECKHE PAaOOTHI, COOIIOIATh
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPATh WX OKCIEPUMCHTATBHBIMU
cpencrtBamu, GOPMYIUPYS IEJb WCCICIOBAHUS, AHATU3UPOBATH IOTYUYEHHBIC
pE3yNbTAThI U I€NIaTh BHIBOIBL;

YMEHHE ydYacTBOBaTh B Yy4eOHO-HMCCIIEIOBATENBbCKONW paboTe mo Omojoruw,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKONBHBIX HAYYHBIX OOIIECTB, U
nyOJWYHO  TPEACTABIATh  TMOJYYCHHBIC  PE3yJbTaThl HAa  yYCHUYECKHUX
KOH(DepeHIUsX;

yMEHUE OIICHWBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
00J1aCTH OMOJIOTUU ¥ MEAUITMHBI (KIIOHUPOBaHUE, UCKYCCTBEHHOE OTUIOJOTBOPEHUE,
HaNpaBJIeHHOE N3MEHEHNE TeHOMA M CO3JJaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIECTBIISATh OCO3HaHHBIM BBIOOp Oyayuied mnpodeccuoHanbHON
NEATETHPHOCTH B 00JacCTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIINIJIEHHOCTH, YTIyOsTh TO3HABATEIbHBIHI
WHTEpEeC, HAIPABJICHHBII Ha OCO3HAHHBINA BHIOOP COOTBETCTBYIOIICH MPOGECCUu U
MPOJOJDKEHNE  OMOJIOTHYECKOTO  00pa3oBaHMsl B OpPTraHMU3AIUAX  CPEIHETO
po(heCCHOHATEHOTO U BBICIIETO 00pa30BaHUS.



[IpenmeTHbIe pe3yNbTaThl OCBOEHUSA ydeOHOTO Tpenmera «buonorus» B 11
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOMU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOILI U PEIICHUU SKOJOTUYECKHUX
npoOJeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHATIBLHOTO
MPUPOIOTIOIB30BaHUs, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BIIaJIETh CHUCTEMOW OWOJOTMYECKUX 3HAHUM, KOTOpas BKIHOYAET
OTIPEJICNICHUs] W TIOHUMAHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OHOJOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocucTeMa, Ouocdepa), OHMOJIOTHYECKHE TECOPUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPHS IBOJIIOLNU), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx u HanpasieHusx sBontounu, B.U. Bepnaackoro — o
ouocdepe), 3akoHBI (TeHeTHYeckoro paBHoBecus Jx. Xapaum m B. BaiinOepra,
3apoabiiieBoro cxoxacrea K. M. boapa), mpaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHUpaMHIIbl DHEpruM), runore3sl (runoresa «vupa PHK» V.
['unGepra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJaMH  HAy4YHOrO  IIO3HAHWUS,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX MCCIICIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaONIOJCHHE, DKCIEPUMEHT), CIocO0aMu BBISBICHUS U
OILICHKH aHTPOIIOTEHHBIX U3MEHEHUI B PUPO/IE;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIOIIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOPa, aJUIOMATPUUECKOTO U CUMIATPUYECKOTO BUI000pa30BaHMs,
BIUSIHUAA ~ JBWXKYIIMX  CWJ  DBOJNIOIMKM  HAa  reHOGOHJ  TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHMs, YepeOBaHUS HaIllpaBICHUMN
ABOJIIOIINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBS3M MEXKIY IMPOILECCAMU SBOJIOINH,
JBIDKYIIIMMH CHJIAMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU DPA3JIMYHBIX SKOCHCTEM WU
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYUTEIbHBIE  TPHU3HAKK  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpelie OOuTaHMs, aOMOTHYECKUX U OMOTUYECKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€Ml  OpraHu3MOB B  COOOIIECTBaAX,
AHTPOITOTEHHBIX U3MEHEHUM B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY /I J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTHYECKUX TPYII, B3aUMOCBSI3M OPTAaHU3MOB U CPe/ibl OOUTaHUS, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpaHEHHsi MHOroo0pasusi BHUIOB U
HKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MIPUPOJIBI U YEIOBEUYECTBA,

YMEHHE perath ONOJIOTUYECKUE 3a/1a4H, BBISIBISATH IPUUNHHO-CIICICTBCHHBIC
CBSI3U MEX/IY UCCIIETyeMbIMU OMOJIOTMYECKUMH TIPOIIECCAaMH | SBIICHUSMU, JA€TaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTUYeCKHe paboThl, COOII0IAThH
npaBuiIa mpu paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpencTBamu, (GOpMYyIUpYs IeJb WCCICIOBAHMS, AaHAJIU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U I€NATh BBIBOJIBL;

yMEHHE Y4YacTBOBAaTh B y4E€OHO-HCCIIECIOBATEIHCKON paboOTe Mo OHMOJIOTHH,
HKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIIATH  MOJIYYEHHbIE  pE3yJIbTaTbl Ha  YYEHUYECKHUX
KOH(epeHUUsIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HU, YEIOBEKa
U 4YEIOBEYECKUX pac, O MPUUYMHAX, MOCIEJICTBUSIX U CHOco0ax MpeaoTBpaIIeHUs
ri100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp OyAyled MnpodeccuoHaNIbHOU
JeSTeIbHOCTH B 00J1aCTH OMOJIOTUH, KOJIOTUH, TIPUPOIOTIONH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3SCTBA, MHUINEBON
MPOMBIIIUICHHOCTH, YTIIyOJIATh TIO3HABATEIbHBI WMHTEpPEC, HAMpaBJICHHBIH Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOIIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OpPraHU3ALUSAX CPEAHEr0 MPOPEeCcCHOHAIBHOIO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoanuectBo yacos JIeKTPOHHbIE
No n/nt HaumeHoBaHue pa3/iesioB U TeM Komrpomsuste  MparTiseckue (ungposBbie)
NpOrpamMmbl Bcero o0pa3oBaTebHbIE
padoTsbI padoTsbI pecypeaI
1 buonorusa kak Hayka
2 JKuBble cHCTEMBI U UX H3yYeHUE
3 buonorus knetku 0.5
4 XuUMHYECKash OpraHu3aIius KICTKH 10
5) Crpoenue 1 pyHKINUU KIETKU 8 1
5 OOMeH BelleCcTB U NMPEBpaIlleHUE SHEPTUU B 9 1
KIIETKE
7 HaCJ'IeI[CTBeHIfaﬂ uHbopManus u 9 05
peaym3anus e€ B KICTKe
8 JKu3HEHHBIN UK KJIETKU 6 1 1
9 Crtpoenue 1 QyHKIIMH OpraHU3MOB 17 15
10 Pa3mHOXeHMEe U pa3BUTHE OPraHU3MOB 8 1 1.5
11 ['eneTnka — Hayka 0 HacJeICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'enetuka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buotexHonorus u cuHTeTUYECKAsE OUOIOT U 4 1
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 13




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m Konrpoabnsie IIpakTHyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 3apokeHNe U Pa3BUTHE IBOJTIOLUOHHBIX 4
IpeCcTaBIeHUN B OMOIOTHH
2 MukposBoIOIUs U €€ Pe3yIbTaThl 14 2
3 Maxkpo3Bomnronus 1 €€ pe3yJbTaThl 6 1
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emiie
5 [IpoucxoxaeHne yeaoBeKka — aHTPOIOTEHE3 10 1 1
DKOoJIOTUsl — HayKa O B3aUMOOTHOILIEHHUSX
6 OpPraHHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
7 Opranu3msel 1 cpefia OOUTaHUS 9 15
8 DKOJ0rHUs BUI0B U HOMYJIALUAN 9 1 0.5
DKoJIorus COO0IIECTB. DKOJOTHUECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 UYenoBek U OKpysKarolas cpeia 1
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 7.5



YYEBHO-METO/JIUYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

[Taceunuk B.B., Kamenckuit A.A., PyouoB A.M. u ap. /Tlox pen. [Taceunnka B.B.//buomnorus.
Yriyonennsiit ypoBens, 11knacc 2019-2022 AO “UsparensctBo “IIpocBenienue”
[Taceunuk B.B., Kamenckuii A.A., Pyomnos A.M. u ap. /Ilox pen. Ilaceunnka B.B.//buonorus.
VYriybnennsiit yposenb, 10 kmacc 2019-2022 AO “UsparensctBo “IIpocBenienue”

METOJIANYECKHUE MATEPUAJIbI 1JISA YYUTEJIA
buonorus (yriyonennsiii ypoBens) : Peanuzanus tpedoBanuit ®I'OC cpegnero o0miero
obpazoBanus : MmeToauueckoe mocodue st yuurens / [JILA. Tlapurytuna, A.B. OBUMHHHKOB,

0O.B. Konsicauko, C.M. I'narones]; nox pex. JI.A. Ilapurytunoii. — M.: ®I'BHY «MHcTutyT
cTpateruu pa3BuTusi oopazoBanusi», 2023. — 154 c.: .

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

Bnbaunorteka undposoro obpasoBarenbHOro KoHteHTa (apkpro.ru)



https://urok.apkpro.ru/
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