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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oodmiero oOpa3zoBaHus pa3paboTraHa Ha ocHoBe dDeaepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparumy,
dI'OC COO, Konnenuum mnpenojaBaHusi ydyeOHoro mnpeamera «buomnorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOil paboyeil mporpaMMbl BOCIIUTAHUS.

VYueOunsiii npeamer «buonorus» yrmyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMETHOU oOnactu «EcTecTBeHHO-
HayuyHbele TipeameThl». CornacHo mnosoxeHusm DOIOC COO npodusnbHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepeHnmanmn  00ydeHUsT Ha YPOBHE CpeaHero oOmiero oOpa3oBaHHs U
PU3BaHBl OOECIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOINHUM, CPEIHUM
001IMM, cpeTHUM MPOodEeCCHOHANIBHBIM U BBICIIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3a/a4, CBSA3aHHBIX C MpoQopUeHTalMe OOYYaIoMUXCS W CTUMYJIHPOBAHHUEM
WHTEpeca K KOHKPETHOW O0JIaCTH HAy4YHOTO 3HaHWS, CBA3aHHOTO C OHMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEN, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma nmo yueOHOMy mnpenmety "buonorusa" maér mpeactaBieHHE O
eI W 3ajadax u3ydeHusi yueOHoro mpenmera «buosorus» Ha yriayOonéHHOM
YPOBHE, ONpeessaeT 00s3aTebHOe (HHBAPHAHTHOE) MTPEAMETHOE COIEPKaHUE, €T0
CTPYKTYpUpOBaHHE IO pa3feiaM U TeMaM, paclpeiesieHue I0 Kiaccam,
PEKOMEHJIyeT TOCJIEOBATEIbHOCTh M3YyUEHHs] Y4E€OHOro Marepuayia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKH Y4eOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamme mno Ouosoruu
peann30BaH TMPUHIUN MPEEMCTBEHHOCTH C HU3YYeHHEM OWOJIOTHM Ha YypPOBHE
OCHOBHOro  oOmmiero oOpa3oBaHus, Ojarogapss 4YemMy MOpOCMaTpUBaETCA
HalpaBJI€HHOCTh HA  TMOCJIEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUI O 370pOBOM 00pasze >KW3HHU, Ha
BOCIUTaHUE OEpeXKHOTO OTHOIICHUS K OKpYXKaromed NpupoaHou cpene. B
nporpaMme Mo OMOJIOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mnpeaMera
«buonorusiy B peanmuszanuu  TpedoBanuii PI'OC COO k nIaHUPYyEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHUs U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOU  JIESITEIILHOCTH
00yYaromMXcsi MO0 OCBOCHHUIO COJIEpKaHUsSI OHOJIOTMYECKOro Oo0pa3oBaHUsI Ha
YpOBHE CpeHEro 00111ero 00pa3oBaHUsI.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpellHEero oOuero oopazoBaHus
3aBeplIaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimimpeHre U yriayOsjeHue 3HaHHM OOydJarommxcsi O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BHUTHUA,
TeHETUKH, CEJICKIIUH, ONOTEXHOJIOTHH, 3BOJTIOIMOHHOTO YUYEHHS U SKOJIOTHH.

N3yuenune yudebHOro mnpeamera «buosnorus» Ha yriyOJI€HHOM YpOBHE
OPUEHTHUPOBAHO Ha IOJATOTOBKY OOYYarOIIMXCS K IMOCIEAYIOLIEMY IOJYyYEHUIO
OWonornyeckoro  oOpa3oBaHMs B By3aXx W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHsI COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWW, IIOJIyYEHHBIX MpPU HU3YYEHUH  OOYy4YarolUMUCs
COOTBETCTBYIOILIMX CHCTEMATHYECKHUX pa3[eloB OMOJIOIMH Ha YPOBHE OCHOBHOI'O
obmiero o6pazoBanusi, B 10-11 kimaccax »TW 3HaHMS MOJy4YarOT pa3BuUTHE. Tak,
pacimiMpeHbl U yriayOjgeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS MTPUKIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIOJIb30BaTh KaK OPUEHTHPHI ISl TMOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTETparusi OWOJOTHYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJIYYCHHBIMU OOYYAIOIIMMHUCA NPU H3YYEHHUU
bu3uKY, XUMHH, Teorpadru 1 MaTEMaTUKH.

Ctpykrypa mporpaMmbl 1o ydeOHOMy mpeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBI W 3BOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE JIJIS1 AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHU3alllii, FBOJIIOIIMHA OPraHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHs OHuoJorm4yeckoro paszHooOpasus miaHetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOIMM, SMOpPHUOJIOTMH U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUU, OMOTEXHOJOTUU M CHUHTETHYECKON
OMOJIOTHH, AKTyaJIM3UPYIOTCS 3HAHHUS OO0ydarommxcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kjacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTHUHU U y4eHue o ouocdepe.

VY4eOHblii npeamer  «buonorus»  mpu3zBaH  00€CIEUUTb  OCBOCHHE
oOy4aromuMucss OMOJIOTMYECKUX TEOpUN U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUII,
JIEXKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJISALHUH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHMSX, COBPEMEHHBIX
UCCIIEJOBAaHMSIX B OMOJIOTUY, IPUKIIAIHBIX aCIIEKTaxX OMOJOTMYeCKUX 3HaHuM. Jis
pa3BUTUS M TOJJEpXKAHUS HHTEpeca oOyyaroumxcs K OWOJOrMM Hapsaay co
3HAYUTENIBHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepuala B COACPKaHUHU MPOTpaMMbl
1o OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM WHOW o0nacTu OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U YKOJOTHIECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yrimyOJaEéHHOM YpOBHE —
OBIIAJICHME  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHAIbHOMN
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHuEe YyMEHUM
UCTIONIb30BaTh TH 3HaHWs B ()OPMHUPOBAHUU MHTEpEca K OMPEICIEHHON o0nacTu
po(heCCHOHANFHOW AESITEIFHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOODPY
y4e0HOTO 3aBEACHUS IS TPOJIOJDKEHUS OMOJIOTHIECKOTO 00Opa30BaHuUs.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha
yIIyOJIEHHOM YPOBHE 00ECTIEYMBACTCS PEIICHUEM CIICIYIOINX 3a1a4:

OCBOCHHE OOYYArOIIMMHKCS CUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSX, KOHIEMIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY MUPA; O
CTPOCHHH, MHOTOOOpa3sMM MU OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, MOy, BUJ, OMOTE01IeH03, Orocdepa); O BhIIAIOUIUXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHE OO0Yy4aroumxcs ¢ METOAaMH TMO3HAHUS JKUBOM MPUPOIBL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTHYECKHMX HayK (MOJEKYISIpHOU U
KJIETOYHOW OHOJOTUH, SMOPUONOTMM W OHWOJOTHMH pa3BUTHSA, TEHETUKH U
CCeJICKINH, OWOTEXHOJIOTUM M CHHTETUYCCKOW OWMONOTHH, TMalCOHTOJIOTHH,
DKOJIOTHH);  METOJIaMH  CaMOCTOSITEIBHOTO  TMPOBEIEHUS  OMOJOTHYECKUX
uccienoBaHuii B Jabopatopun W B mpupone (HaOmoneHHWe, W3MEpEHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHUEe OOYYAIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITENIbHO  HAXOIWTh,
aHAJIM3UPOBATh W HCIIOJB30BaTh OHMOJIOTHMYECKYI0 HH(POPMAIUIO; TOJIB30BATHCS
OMONOTHYECKON TEPMHHOJIOTHEH M CHMBOJIMKOW; YCTAaHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJOTMM U COLMATbHO-)KOHOMUYECKUMHU U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHUBATH IOCIEJCTBUS CBOCH JAESITENBHOCTH IO
OTHOIICHUIO K OKPYXKAIOUIeH MPUPOTHOW cpelie, COOCTBEHHOMY 30POBBIO U
3MI0POBBI0  OKPYXAIONIMX JIIOJeH; OOOCHOBBIBAaTH M COOMIOJATh  MEpPHI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBUia MOBEACHUA B MPUPOJIE U
oOecrnieueHnss 06€30MaCHOCTH COOCTBEHHOM >KM3HEACSTEIbHOCTH B UPE3BbIYalHBIX
CUTyallUsiX ~MPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00yYaIOIMINXCSI HHTEUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEMH
B IPOLECCE 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHOJIOTMH, pEHIaeMbIMH €10 MpobiieMaMu, METOJI0JIOTHEN
OHMOJIOTHYECKOTO UCCIICIOBaHMS, IPOBEICHUS IKCIIEPUMEHTAIHHBIX
UCCIICIOBAaHHM, PEIICHUs] OMOJOTMUECKUX 3a/1a4, MOJCINPOBAHUS OMOJIOTHIECKIX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHUE y 00YyYarOMIMXCs LIEHHOCTHOTO OTHOIICHHUS K KHUBOU MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (DOPMUPOBAHHE KOJIOTUUECKOM,
TeHETUYECKOM TpPaMOTHOCTH, OOILIEH KyJbTypbl TMOBEACHHUA B MPUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PAllMOHAIBLHOM
IPUPOJIOTIONB30BaHUH (COOJIOZICHNE TMpaBWJI TMOBEACHUS B TMPUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OMoceprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBBS
OKpyXaromux Jiojaer  (cobmoaeHus wmep npodUIaKTUKU — 3a00JIEBaHUM,
obOecrieueHrne OE€30MaCHOCTH JKU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
OPUPOAHOTO M  TEXHOTEHHOIO0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOrMYECKUX 3HAHUI U YMEHHI B MOBCEAHEBHON KHU3HU;

CO3JaHHE  YCINOBHM 11  OCO3HAHHOrO  BbIOOpa  OOyYarOIIUMHUCA
WHIUBUYyaJIbHON o0OpazoBarenbHOI TPaeKTOPHUH, CIOCOOCTBYIOLIEH
nocyeayonemMy npo(ecCHOHaTbHOMY CaMOOINPEAEICHUI0, B COOTBETCTBUHM C
WH/IMBHUIYaJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nca0 4yacoB, OTBEACHHBIX HA U3y4YE€HHE OMOJOTHUH Ha YriayOJIeHHOM
ypOBHE cpemHero oobmiero oopa3oBanus, coctaisieT 204 vaca: B 10 xmacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B HeJero).

OT60p opraHuzanMoHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHs OUOJOTUH
OCYIIECTBIISIETCS ¢ Y4ETOM CHEHU(PHUKU €ro COoACpkKaHWs M HampaBICHHOCTU Ha
OpOAODKeHHE OMOJIOTMYECKOTO 00pa3oBaHMsT B OpraHU3alUsAX CPEIHEro
po¢eCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHMOIOTHU Ha YriayOJEHHOM YPOBHE
SBJIIETCSl TIPOBEJICHHUE JTAa0OpPATOPHBIX M MpakTudyeckux padot. Takxke ydactue
00y4aromuXxcsi B BBIIOJHEHUU MPOCKTHBIX M y4eOHO-KCCIEeI0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSACTCSs y4YUTEIeM Ha OCHOBE HMEIOLIUXCA
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COJEPXKXAHME OBYUEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyiapcTBeHHO# utoropoii arrectaruu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble HMH  MPOOJIEMBI.
dyHaaMEHTalbHbIEC, NPUKIAIHBIE M TMOHCKOBBICE HAy4YHBIE HCCICIOBAHUS B
OHOJIOTHUH.

3HadeHre OMOJOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyUHOH
kaptuHbl Mupa. IIpodeccun, cszanHbie ¢ Ouwonorueil. 3HadeHUE OMOJIOTHH B
MPAKTUYECKON JICSITEIbHOCTU UEJIOBEKA: MEJUIIMHE, CEIbCKOM  XO3SIICTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. 11aBnos, 1. . Meunukos, H.
W. BaBuiios, H. B. Tumodees-Pecosckuii, JIx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTtemMbl Kak mpenMeT u3ydeHuss Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, MJUCKPETHOCTb M IIEJIOCTHOCTb,
CJIOKHOCTb W YIOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, ”3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3anuu KUBBIX CHCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBLIH, OPTaHU3MEHHBIMN, MOIYJISILIMOHHO-BUI0BOM, AKOCHUCTEMHBIM
(OuoreonienotTuueckuii), Omochepusiid. Ilpomeccrsl, mpoucxopsimue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroiye ;KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALNH.

N3ydenue xuBbIXx cucTeM. Metoabl Omonornyeckoil Hayku. Habmionenue,
U3MEPEHUE, SKCIIEPUMEHT, cUcTeMaTu3alus, Metaananus. [lousaTue o 3aBucuMon u
He3aBUCUMOM niepeMeHHoW. [lmanupoBanme »skcnepumenTa. I[locranHoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormdeckux JaHHbIX. OIEHKA JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3yabTaroB. [lpUuuHBI UCKaXEHUS PE3yibTaTOB »HKcnepumeHTa. [lonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorumueckue
cucteMbl», «CBOWCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTro opraHuszMax, «buoreouenos», «buocheparn, «Metoasl
U3YYECHUS KUBOU IPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE I IPOBEICHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTHyeckas padora «lcnosp30oBaHuEe pa3IMYHBIX METOJAOB IIPU
V3YYECHUU )KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — cCTpykTypHO-QyHKIMOHANbHAsg eIuHUIA KuBoro. Mcropus
otkpbITHs ki1eTku. PaboTsl P. I'yka, A. JleBenryka. Kinerounas teopus (T. LlIBann,
M. Hlnetinen, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

MeToapl  MOJIEKYJISIPHOM M KJIETOYHOW  OMOJOTHMH:  MHUKPOCKOTHS,
xpomatorpadus, 3meKTpodope3, MeToJ MEUEHBIX aToMOB, AU(epeHLnaIbHOe
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. H3yuenue @uKcuposanmvix
Kaemox. DIEKTPpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudsicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. IlIsann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuupl 1 cxembl: «CBETOBOII MUKPOCKOID), «DIEKTPOHHBIH MHUKPOCKOI,
«HMcTopus pasBUTHA METOA0B MUKPOCKOIIMM.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKPOIIPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

IlpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OHUOJOTUH
(xpomartorpadus, anexrpodopes, auddepeHmanbHoe IeHTPUYrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOPUTENs, PEAareHTa, y4acTHEe B CTPYKTypPHPOBAaHUU
KJIETKH, TEIUIOperysiund. MuHepaabHble BEIIECTBA KJIETKH, UX OHooruyeckas
poJib. POsib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannyeckne BellecTBa KIETKH. buonmornueckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi MousieKydisl. [lepBuunas
CTpyKTypa Oeika, NEeNnTUAHas CBsA3b. BTopuuHas, TpeTu4Has, 4eTBEpTHYHAs
cTpykTyphl. JleHatypanus. CsolictBa OenkoB. Knaccuduxamus — Oenkos.
buonoruueckue pynkuuu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapyibl, OJIUTOCaXapuabl U MOTUCAXaPUIbI.
OO0mmii T1IaH CTpOoeHHS W (PUBUKO-XUMUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornyeckue GpyHKIIMM yriIeBOIOB.

Jlununel. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoiunuabl, BOCKH, CTepoHabl. buonorudeckue ¢(yHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJTYIIPOHUILIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotuapl. [Tpunnun kommiementapHoctu. [Ipasuno Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectonaxoxaeHue u ouosorndeckue ¢pynknuu JJTHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekynbl AT®. Makposprudyeckue cBsi3u B Mojekyine ATO.
buonorunueckue gpynkunu ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CrtpykrypHas Ouoyorusi: OMOXMMHUYECKHE U OMO(PU3NYECKUE HCCIEAOBAHUS
COCTaBa W NPOCTPAHCTBEHHOW CTPYKTYpbl OWoOMOJIeKyl. Modenuposanue
CMpPYKmMypsl U QYHKYUL OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii Ouzatin u
Opeanuyeckull Cunme3s OUOMOLEKY U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX JJEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEN.

Tabmuubr n cxembl: «llepuogndeckas TabauIla XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BellecTBa B cocTaBe OopraHu3mMoB», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHHuE MOJEKYI
yrieBooB», «CTpoeHne MOJIeKyln JIUnuaAoBy», «HyKI€MHOBBIE KHCIOTBIY,
«Ctpoenne Monexybsl ATOy.

O6opyaoBaHue: XMMHUECKast TOCy1a U 000pyI0BaHHE.

JlabopaTtopnasi pab6ora «O0HapyxeHHEe OCITKOB C TTOMOIIBI0 KAaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  padora  «lMccrmemoBaHWe — HYKJIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKUIMHU KICTKH

Tumbel KIETOK: JyKapuoTHYecKas M mpokapuornyeckas. CTpyKTypHO-
(GyHKUIHMOHAJIBHBIE 00pa30BaHUs KJIETKH.



CtpoeHne mpoKapruoTHIECKOM KIeTKU. KiteTouHast cTeHKa OakTepuil 1 apxen.
Oco0OeHHOCTH CTpPOEHUs! TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKHUX
KJIETOK. MEeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue u (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (riazmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHnbl. TpaHCHOPT BELIECTB uyepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(muddy3us, obneru€éunas audQys3us), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcropT). llomymponunaemocts MeMOpanbl. PaboTta HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢daronuros3. Dk3o1uuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHON CTEHKU PacTeHU, rprOoB.

[uronna3zma. [{uro3omns. [utockener. J{Buxkenune nuroniazMbl. OpraHoubl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKU: SHAOIIa3MaTHYecKas CeTb
(BIIC), anmapar I'onbaxku, JM30COMBI, UX CTpoeHHe M (QyHKIMH. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPraHoOUJOB KiIEeTKU. CTpoeHue TrpaHyIspHOrO PETHUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA)  SHAOIUIA3MATHUYECKUN
petuxkynyMm. CekperopHas QyHkuus ammapata [onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeTOK. Kietounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJAbBl  KIJIETKH:  MUTOXOHJAPUM,  IJIACTUJIBI.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumouoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIMM MUTOXOHAPUM W 1uiactuia. I[lepBuuHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
X0pomniIacTbl, XpOMOILUIACTHI, TIEHKOIIACTHI BHICIIMX PACTEHUH.

HememOpannbie opranousl kiaeTku CtpoeHue U GyHKIUHM HEeMEMOpPaHHBIX
OpraHOMJIOB KJIETKH. Pubocombi. IIpomesxcymounvie Quramenmol.
MukpodunamMeHTbl. Axmunogvie Mmuxpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosble KOMNOHeHmMbl HeMbluleynblx Kiemok. MukpoTpyOoouku. Kierounbii
neHtp. CrpoeHue © JBHXKEHHE JKTYTUKOB M PpPECHUYEK. MHUKPOTPyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKPODUIAMEHMAMU U
Muxkpompybouxamu. Momopnvie 6enxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUoILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
byHkiuu. SnepHblii OenKOBBIM MaTpukc. I[IpocTpaHCTBEHHOE PAaCMOJIOKEHUE
XpoMocoM B uHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /J[uHamuka s0epHou 000104Kku 6 mumosze. Aloepmulil
MPAaHcnopm.

Kinerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTUKA KJIETOK IYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmupl u cxeMbl: «CTpoeHHE SYKApUOTHUYECKOH KIeTKn», «CTpoeHue
KUBOTHOM  KiIeTkw», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHAPUMNY, «Aapo», «CTpoeHre NPOKAPUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl OaKTepUaIbHbBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «3yueHrue CBOMCTB KJIETOUHONH MeMOpaHbD».

Jlabopatopuasi paGora «JVccnenoBanue miazMonM3a M JIeMJIa3MoJIn3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTnyeckas  padora  «/3yuyeHne  ABMKEHUS  LMUTOIIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M MpeBpAallleHHE IHEPTUH B KJIeTKe

AcCCUMUIISIIIASL ¥ TUCCUMUIISILIAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnel oOMeHa
BEIIECTB: aBTOTPOMHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreTuueckoe oOecredeHne KieTku: mnpespameHue ATO B
oOMeHHbIX Tmporeccax. DepMEeHTATUBHBIA XapakTep peakuuid KIETOYHOTO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOpPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peaKkiuil OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OpraHMYECKUX BellecTB B KieTke. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcUuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo20 yenmpa. Poab XJI0pominacToB B mpoiiecce
dotocunteza. CBeToBast u TeMHOBas daszpl. Domoovixanue, Csz., C4. u CAM-munur
gdomocunmesa. 1lpoaykTUBHOCTh (oTOCHHTE3a. BiusiHue pa3znuuHbiXx (akToOpoB
Ha CKOpoCTh (poTocuHTe3a. 3HaueHue (POTOCHHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Keile300aKTepuu, cepoOaKTepuu, BOAOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Buaesl Oposkenus. I[IponykTel OposkeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEH.

AnpobHbie OpPTraHHU3MBI. Orarbl DYHEPTETUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOTHOE PACHICIIIEHUE TITFOKO3bI.

buonornyeckoe oKHUClIeHHEe, WIK KIETOYHOE JbixaHue. Pojab MUTOXOHApUN B
npolieccax ouonoruyeckoro okucienus. [uknuueckue peakuuu. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeus memoOpanHozo epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. [lpeumyiecTBa a’poOHOTO MyTH
oOMeHa BemiecTB nepes aHadpOoOHBIM. DPHEKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIx. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourenwsrapar, I Mutuemnn, I'. A. 3aBap3uH.

Tabmuibt 1 cxembl: «DOTOCHHTE3Y», « DHEPrETHUECKUN 00Meny», «buocunaTe3
oenka», «Ctpoenue pepMeHTa», « XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYJOBAaHME AJII MPUTOTOBIICHHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l3ydeHue  KAaTaJIUTUUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WK KaTalasbl)».

JlaGopaTtopnas pabora «U3ydyenue (¢EepMEHTATUBHOTO pacCILEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue tiporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI M TLIXAHUSD.

Tema 7. HacsiencrBeHHast HH(pOpMAaLUA ¥ peau3alus e€é B KiIeTKe

Peakunn mMarpuuHoro cuHresa. [IpyHIMIN KOMIJIEMEHTAPHOCTU B PEAKLIMUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneAcTBeHHOW nHGopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — marpuunbeli cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotl knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B GuocunTtese Oenka.
VYcnoBusi O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
MIPOKApUOT U 3YKApUOT. Perymsinus akTUBHOCTM T€HOB y NpokapuoT. ['mmotesa
onepoHa (®. XKakob, XK. Mano). Monexynapusie mexanusmovl IKCNPeCcuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus oOMEHHbBIX
IIPOLIECCOB B KieTKe. KiieTounslil romeocTas.

Bupycer — HekneTounsie HOpMBI KU3HUA U 00HUraTHbie mapasutbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

Bupycubie 3aboneBanus yenoBeka, kuBOTHbIX, pactenuid. CITNUJ, COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

Buoungopmamuxa: unmezpayusi u ananuz 6orvuux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6erxkos. Cnocobvt 00CmasKu 1eKapcms.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. Y. IBanOBCKUM.

Tabmuubr u cxemsl: «buocunre3 Genkay, «l'eHeTnueckuii kKoa», «Bupyce,
«bakTtepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAy.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoasl u perymauus. HMutepdaza m  murtos.
Oco0OeHHOCTH TMpOIIecCOB, MpOTEKarmKX B uHTepdaze. IloaroroBka KIETKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKUN),  CHUHTETUYECKHMH WU
MOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) IEPUOIbI UHTEP(DA3BI.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunser penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUINAPAIIIEIBbHOCTD.
Mexanusm pernukanun JJTHK. Xpomocombl. CtpoeHnue xpomocoM. Ternomepsl u
TeromMepaza. XpPOMOCOMHBIA HaOOp KIETKM — KapuoTUIll. JIUIJIOWIHBIA W
rarionHblii  HaOopbl XxpoMocoM. ['omonornuynsie Xpomocombl. [losoBbie
XPOMOCOMBL.

Henenue wimerku — wmuto3. Craauy MHTO3a W MPOUCXOJAIIME B HHUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUe
MHUTO34.

Perymamua mutornueckoro nukia kKietkd. [Iporpammupyemasi kietouHas
rubesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHaNbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu kiemox. «llugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Permmmkanusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapatbl: «MUTO3 B KIeTKaxX
KOPEIIIKA JTYKa.

JlaGopaTopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpENapaTax».

JlabopaTtopuasi padora «HabmoneHre MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIperapaTax ).

Tema 9. CTpoeHue u GpyHKUHMH OPraHU3MOB

buonornyeckoe pa3HooOpasue OpPTaHHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U JKU3HEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3moB. bakrepuu, apxew, OJHOKJIETOYHbIE T'pUOBI, OAHOKJIETOYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocBsA3p 4acTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHsl M
cucTeMbl opraHoB. OpranusM Kak eauHoe nesnoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHEW: 0Opa3oBaTelbHAs,
MOKPOBHAs, TMPOBOASAIIAs, OCHOBHas, MexaHuyeckas. OCOOCHHOCTH CTPOEHUS,
GyHKIIUN 1 pacroyioKeHUs TKaHEeH B OpraHax pacTeHUM.

TkaHU XKUBOTHBIX M YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEH: SIUATEIHAIbHAS,
COCIMHUTENbHAsA, MblleuHas, HepBHas. OCOOCHHOCTH CTpOeHHs, (YHKUIUN U
pacIooKEHUsI TKaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTHWBHBbIE OpraHbl pacTeHuidl. Opransl H
CHUCTEMBI OPTAaHOB )KMBOTHBIX U yesloBeKa. DyHKIIMHM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHblii M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHMEe  OpraHu3MoB.  JIBM>KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKIJIETOYHBIX PAaCTEHUIL:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cucrema. Peduekc. CkeneTHpie MBI U UX paboTa.

[Iuranne opranusmoB. llorymomeHue BOAbBI, YIVIEKHCIOIO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUsAMM. lIuTaHune kMBOTHBIX. BHyTpHmosiocTHOE U
BHYTPHUKJIETOYHOE MNHILEeBapeHnue. I[IluTaHue MO3BOHOYHBIX JKUBOTHBIX. OTIEmbI
NUIIEBAPUTENBLHOIO TpakTa. IlumeBapurenbHbie kenesbl. lIumeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. J{pixanue >xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe npixanue. [[pixarenbHas NOBEPXHOCTD.
XKabeproe u néroynoe npixanue. J[pixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX II03BOHOYHBIX YKUBOTHBIX.
JpixarenbHasi cUCTEMaA 4YeNOBEeKa. MeXaHW3M BEHTWIALMHM JETKUX Yy NTUL U
MJIEKOMUTAIOMUX. Perynsamnus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
Tpancropt BemecTB y KUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHass cucremMa IO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum KpoBooOpauieHusi. IBOJIIOIMOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBbI NTO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepana U e€ peryisauus.

Beigenenne y opranumsmoB. Beinenenue y pacrenuid. Beigenenne y
KUBOTHBIX. CoOKpaTuTenbHble Bakyonu. Opradbel BblaenieHus. PunpTpanus,
CeKpelursa U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl paOOThl OPraHOB BbIICICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIAECIMUTENBHON cUcTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHue u (yHKIIMOHHPOBAHHE
Heppona. OOpazoBaHNE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa nacCUBHOM M XUMUYECKOW 3a1IUThl. DUTOHIUIBI.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpOBBI M MX NIPOU3BOJIHBIE.
3amuTa opranu3ma ot OonesHedl. iMmyHHas cucrtema yenoBeka. Kietounsnii u
I'YMOpaJbHbIH HUMMYHHUTET. BpOXIEHHBIH W TPUOOPETEHHBIM crerudUUecKuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMmyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerara). BocnmasiutenbHbie OTBETHI OPraHU3MOB. Posib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIl.

Paznpaxumocts W perymsauums y  OopraHu3moB. Pasmpaxummocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxuMocTe ©  perynsuus y
pacteHuii. PocToBble BeniecTBa U UX 3HaYCHHUE.

HepBuast cucrema u pedraexropHas peryiasuusi y >KUBOTHbIX. HepBHas
cucTeMa U €€ OTHENbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKHUBOTHBIX. OTAENBl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiexkc u
pednexkropHas ayra. be3ycioBHbIE U yCIOBHbBIE PE(IICKCHI.

['ymopanpHast peryisiuus U 3HAOKPUHHAsA CUCTEMA JKMBOTHBIX U YEJIOBEKA.
JKenespl DSHIOOKPMHHOW CHUCTEMBI M KX TOPMOHBI. JleMCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON W SHIOKPUHHOM cucteMm. ['unotamamo-runoduszapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. 1. [1aBnos.

Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepun», «lIpocrerimme», «Opranbl LBETKOBBIX PACTEHHID,
«CucrtemMbl OpPraHoOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue CTeOs,
«CTpoeHue JNUCTOBON MIACTUHKN», «TKaHM >KUBOTHBIX», «CKEJIEeT YelIOBEKa,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MBpl1euHast CHUCTEMAY,
«BpraenurenbHas cucteMa», «HIOOKPUHHAS cHUcTeMay», «CTpOEHHE MBIIIIBD,
«Mmmynurer»,  «Kumeunononoctueie», «CxeMa  NHUTaHUS  PACTEHUI,
«KpOBEHOCHbBIE CHCTEMBI I[O3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUJIPBI»,
«CTpoeHue minaHapum», «BHyTpeHHee cTpoeHue n0XKaAeBOro uepssi», «HepBHas
cucteMa poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMbeikatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBeka», «Pedaexcy.



OOopynoBaHHe: CBETOBOM MHUKPOCKOI, MHKPOIpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, XKUBBIE 3K3EMIUTIPhl KOMHATHBIX PAcCTEHUH, repdbapuu
pacTeHMil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECrO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YEJIOBEKa,
obopynoBaHue ISl IEMOHCTPAIMHI TIOYBEHHOTO U BO3IYITHOTO MUTAHUS PACTCHUN,
pacileruieHus Kpaxmaina U OeJIKOB 1Mo AeicTBUEM (HepMEeHTOB, 000pya0BaHUE IS
JIEMOHCTPALMU OIIBITOB IO M3MEPECHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUIN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel paCTEHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3ydeHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. Pa3mHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHu3MoB: Oecrionoe (BKJtOYas BEreTaTUBHOE) U
nojioBoe. Buasl  0ecrnonoro  pasMHOXKEHHS: MOYKOBaHUE,  CHOPYJISALHUA,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KieTkH, Wiau rametsl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonornyeckuii CMbICI
Melo3a M IOJOBOro Iporecca. Meilo3 U €ro Mecro B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y :kuBOTHBIX. [10JI0BBIE XKeIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepMmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. CHocoOBI
OIUIOAOTBOPEHUS: HApYy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenoe u mooenu mopgoeeneza. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoGnenume. Tumbl  npoGreHus.
Jemepmunuposannoe u HedepmuHuposanrnoe oOpobnenue. brnacmyna, munoi
onacmyn. OcoOeHHOCTH APOOJIEHUS MIIEKONUTAIOMINUX. 3apOAbIIIEBbIE JINCTKU
(racTpynsinusg). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3auMuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (dMOpHUOHAIbHAS HMHAYKIHA).
3akyagka TUIaHA CTPOCHUSI JKMBOTHOIO KaK  PE3yibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TEeHOB. BrnusHue Ha 3IMOpHUOHATIBHOE pPAa3BUTHE PaA3IAYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ wmetamopdo3oM y O€CHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HauYe€HHE MPSIMOTO W HEIPSIMOTO



pPa3BUTHUS, UX PACHpPOCTPAHEHUE B MPUPOAE. THIBI pOCTa >KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YesioBeka. CTaauu mocTIMOPHOHABHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepnoasl oHTOreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHne u paszButue pacreHuil. ['amerodutr m crnopodut. Meiio3 B
KU3HEHHOM 1MKie pacTeHuil. OOpa3oBaHMe cmop B Mpolecce Meio3a.
['ametorenes y pacteHud. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BOiHOE OIIOJOTBOPEHHUE y IIBETKOBLIX pacTeHuil. OOpazoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl pETyISLIAA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. HaBamun, X. HInemas.

Tabmuubl u cxeMmbl: «BereratuBHoe pazMHoOxkeHUe», «Tumbl Oecnosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHANb», «Pa3MHOKEHHE 3BIIICHBDY,
«Pa3zmHOXeHue runpel», «Meio3», «Xpomocombly, «l'ametorenesy», «CtpoeHue
SIMIEKIIETKH U crepMaro3ouia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3Butue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue CEMSIH OJHOJOJBHBIX U JIBYJOJBHBIX PAaCTEHUIN», «KW3HEHHBIN UK
MOPCKOM  KamycTbD», <« KM3HEHHBIM UHUKI MXa», <«KHU3HEHHBIM  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK |
CIIEpPMATO30UI0B, MOJENb « LMK pa3BUTHS JIATYLIKH.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KIETOK HA TOTOBBIX
MUKPOTIpEnapaTaxy.

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoOB Pa3MHOKEHHUSA BBICHIHUX
pacTeHUu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM M H3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykd. Pabotsl I
Menpens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Padoter H. K. KoneiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM WM PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASl JIMHUSL, TUOPHUIbI, TeHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOABI ~ TE€HETHUKU:  TUOPHIOJIOTMYECKUN,  LIUTOJIOTMYECKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. 1.
Basunos, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuip! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUS.

JlaGopaTtopnas padora «/[po3oduna kKak OOBEKT TI'€HETUUYECKUX
HUCCIIEIOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpenmBanue. IlepBbiii 3akoH MeHngenss — 3aKoH
ennHooOpa3ust THOpUI0B nepBoro nokosjeHus. [lpasuno nomunupoBanus. Bropoi
3aKk0OH MeHens — 3aKOH pacLIEIUICHUs NpPU3HAKOB. LluTonmornueckue OCHOBBI
MOHOTMOPHIHOTO CKpeIMBaHus. | nI1oTe3a YNCTOTHI raMerT.

AHanuzupytomee ckpenBanue. [IpoMeKyTOUHbIi XapakTep HaclleJOBaHU.
Pacmienienne npu3HaKoB MPY HETIOJHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeuuBanue. Tpetuii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleJOBaHUsl ~ Npu3HakoB.  lluTosornyeckue  OCHOBBI  JUTHMOPUAHOIO
CKpELIMBaHUS.

Cuerniennoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemieHHoe
HACJICJOBAHWE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXAYy I'€HaMH. XPOMOCOMHas
TEOpHsI HACJICCTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONPEIEICHUS 110Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TeTeporaMmeTHslid moj. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMOcOoM. HacnenoBanne nNpru3HakoB, CLEIVIEHHBIX € ITOJIOM.

['enotun kak nenoctHas cucrema. [lnerorponus — MHOKECTBEHHOE IEUCTBHE
reHa. MHOXECTBEHHBI aiienu3M. B3auMonencTBue HeEaUICIbHbIX TI'€HOB.
Kommnementapaocts. Onuctas. [Tonmumepus.

['eHEeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUM, XUBOTHBIX M YEJIOBEKa, a
TakkKe (U3NOJIOTUYECKUX TMPOLECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIHH.
['eHeTnyeckre MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO3IUH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTbl KOHTPOJSA U
MU3MEHEHUS HaCJIEICTBEHHONW NH(POPMALIMHU B IIOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit 1 BTOpo# 3aKoHbI MeHnaens», « Tpetuil 3akoH
Menpens», «AHamusupyrouniee ckpeuiuBaHue», «HemomHoe noMHUHHpOBaHUEY,
«CLemnyieHHOEe HAaclel0BaHUE IMPU3HAKOB y Apo3o¢uib», «l['eHeTnka mnomnay,



«Kapuotun uenoseka», «Kapuotun gposzodpuns», «Kapuotun mnruusy,
«MHOXECTBEHHBIN aJlJIeNu3M», «B3auMo1eiicCTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMd 3aKOHOB €IMHOOOpa3ws
TUOpUJIOB TIEPBOTO TMOKOJEHUS W paclIeIIeHUs NPU3HAKOB, MOJENb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHUMOTO HACJIEIOBAHUS MPU3HAKOB, MOJEIb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckass padora «/3ydyenwe pe3yiabTaTOB MOHOTHMOPHUIHOTO
CKpEUIMBaHUA Y IPO30(UIIBD».

IIpakTuyeckass  paGora  «l3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(PUITBD).

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HOpMUPOBaHUM (DEHOTHIIA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHAS.

MopaudukanronHass W3MEHYMBOCTh. Ponb  cpembl B (OpMHpPOBAHUU
Moau(puKaMoHHOM M3MeH4YnBocTH. HopMa peakuuu mpusHaka. BapuannoHHBIN
pan u BapuarnmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAIIMOHHOM
U3MEHYUBOCTHU.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTHITHYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM Mpolecc — OCHOBA
KOMOMHATUBHON NU3MEHUYUBOCTU. POJIh KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IAHUN
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. BHAbl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBbIE MyTalMHU. SaepHble WU
HUTOIIa3MaTuYeckue Myrtauuu. COMaTUYECKUE U MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTaluil. MyTareHsl HW WX BIHMSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTALMOHHOI'O IIpoliecca. 3aKOH TOMOJIOTUYECKHX pPSAIOB B
HacnencTBeHHoM m3meHuuBoctu (H.M. BaBwiioB). BHesinepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJIb dNUSeHemuyeckux @axkmopos 6
HAc1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Buasl u3meHunBocTH», «MoaudukanuoHHas
WU3MEHYUBOCTDBY, «KombOunaTtuBHas U3MEHYUBOCTD, «Meio3,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00JaeBaHus YeIoBeKa», « Buabl myTamuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE IK3EMIUIIPhl KOMHATHBIX PACTCHUI,
pucyHku (dotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHUIAMH H3MEHYHUBOCTH.

JlabopaTtopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia U
BapUALMOHHON KPUBOMY.

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas mporpamMma HMCCJIEAOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKM  YEJIOBEKa:  I'eHEaJlOTMYECKUU,
OJIM3HETIOBBIH, LUTOT€HETUYECKUN, MOMYJISILIMOHHO-CTATUCTUYECKU,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONPENIECIICHHE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1[IP-ananu3a. HacneacTBeHHbIE 3a00JIeBaHUS UesloBeKa. [ eHHbIE U XpPOMOCOMHBIE
Oone3HN uyenoBeKa. boye3HHM ¢ HaclEACTBEHHOM MPEepacioyioKEHHOCTBIO.
3HayeHUuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a00yieBaHUN 4YesoBeka. MeauKo-reHeTHUeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HEeTHYECKOTO Irpy3a». IDTUUYECKUE ACIEKTHI UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEIIOBEKa K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYyXaromiei cpenpl. ['eneTnyeckas
MIPEAPACIIOIOKEHHOCTD YEJI0OBEKA K MTaTOJIOTHUSIM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotun venoBeka», «MeTolbl U3yYEHHUS] TE€HETUKHU
yesioBekay, «I 'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHOM.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanuss W CEJIEKUHUs. 3apOKICHUE CEIEKIMU M JOMECTHUKALUU.
Yuenue H. U. BaBwioBa o lleHTpax mTpOUCXOXKIEHUS U MHOT000pa3us
KYJBTYpPHBIX pacTeHui. Ponp cemekumy B CO31aHMM COPTOB PACTEHHHM M ITOPOJ
#*uBoTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HaciaeAcTBeHHOM wu3MeHuuBoctTH H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl cenekMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM U
VIH/INBUA 1Y AJIbHBIN. DTamnel KOMOMHAIIMOHHON CCJICKIIUU. HUcnsiTanne
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTHUNY C TOMOIIBIO OIEHKU
(dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ moMonibio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PannanmoHHbIN 1 XMMUYECKUNA MyTareHe3 Kak HCTOYHUK MYTalUui Y KyJIbTYPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PENAKTUPOBAHHMS U METOJOB
pexomOunanTHbIX JJHK 17151 momydenust ucxonnoro marepuana AJis CEIeKIUH.

[Tonyuenue HOJIUIIJIONIOB. BuyTpuBugoBas ruOpuan3aIms.
brnu3kopoACTBEHHOE — CKpellMBaHue, wWid  MHOpuauHr.  HepoacTBeHHoe
CKpeluuBaHue, win aytOpuauHr. ['ereposuc um ero npuuuHbl. Hcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruGpuausanus. [Ipeogonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMU PACTCHUH U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHre U U3y4YeHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKUX pOAWYENH JJIg  CO3JaHUsl  HOBBIX COPTOB W TUOpHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JH3yuenue, coxpawenue u  yYnpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YIVUUeHUs CYyueCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MoOM 4Hucie ¢ NpUMEHeHUEeM COBPEeMEHHbIX Memo008 HAYYHbIX UCCLe008AHUL,
nepeoosvix uoetli U NepCneKmuEHbIX MeXHOL02ULL.

JdemoHcTpanumn

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSOB B HACIEACTBEHHONM HU3MEHUYUBOCTH,
«Mertonpl cenexuumy, «OtnanéHnas ruopuan3anusy, «MyTtarenes».

JlabopaTopHasi padora «/3yueHrue copTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOA0B CEIECKIIUN PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUD».

Ikckypcusi «OCHOBHBIE METOJIbI U JIOCTHXKEHHS CEJIEKIMM PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SCTBO, B J1a00OpaTOpuUIo
arpOyYHHUBEPCHUTETA WM HAYYHOTO LEHTPA)».

Tema 16. buorexHoi0rus U CHHTETHYECKas1 OHOJIOTHS

OOBEeKThI, UCMOJb3yeMble B OMOTEXHOJIOTMH, — KIJIETOYHBIE U TKaHEBBIC
KYJIBTYPBI, MHUKPOOPTaHU3MBI, 170:¢ XapaKTepUCTHUKA. TpaguunoHHast
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJYKTOB,
BUHOMAenne. MukpoOuonornyeckuii cuHte3. OOBEKTHl MHKPOOHOJOTHYECKHX
texHonorui. [IpousBoacTBo Genka, aMUHOKUCIOT M BUTAMHHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIEJIBIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKaliuX He BCTpEUaronIruecs: B Ipupoae OMOCUHTETUUECKUE MY TH.



Kierounas unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anmuss W COMATHUECKUN
smOpuorene3. Mcmonb30BaHWe TrariougoB B CENEKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SMIEKIETOK U KIIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIIAHTALUU SIEp KIIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHnss UM NEPCHEKTUBBI  XPOMOCOMHOM M TI'€HHOM  MHYKEHEPHH.
DKOJOrMYeCKHEe U AITUYECKHUE TPOOJIEMbl T€HHOW WHKEHEPUH.

Menuunackue 6uorexnonoruu. [loctrenomnas uudpopas meaunuaa. I[T1P-
JTUArHocTuka. MeTaOOJOMHBIN aHalW3, TEHOLUEHTPUYECKUU aHajdu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCHoJib30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKu
(byHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/1aHUs KOMILIEKCHBIX
TKaHEeHd COYETaHWEM TEXHOJIOTHUH TpEXMEpPHOTro OMONMpUHTHUHTra U ckaddoauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C IENbI0 00ecredeHus: KOMOMHHPOBAHHOU
3anThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHME MOJIEKYJSIPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-congepkamiyx BUpYcOB, BBI3BIBAIOMIMX OCO0O OIACHbBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHbIX.

JdeMoHcTpanuu

Tabmump! u cxemsl: «Vcnonp30BaHuE MUKPOOPTaHU3MOB B MPOMBIILIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHKEHEepUs».

JlabopaTtopnas pa6ora «3yyeHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOCTRO)».

11 KJIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE 3BOJIONMUOHHBIX NPeEACTABJICHUH B
ounoJsioruu

OpomonnoHHas Tteopuss Y. Jlapuna. IIpennocwiiku BO3HUKHOBEHMS
napBuHU3Ma. JKu3Hb U Hay4dHas nesTenbHocTh Y. /lapBuHa.

JIBrKy1Me CUJTbl 3BOTIOLMH BUAOB 110 Y. JlapBHHY (BBICOKAasi MNHTEHCUBHOCTD
pPa3MHOXKEHHS  OpPraHM3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuntetndeckor Tteopun dBomonmu (CTD). HelTpanbhas
Teopust dBomonuu. CoOBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunueit, K. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepukos, 1. U. lImansraysen, Jx. Xonnein, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
npucnocoOsieHnii 'y pacteHuii u >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. lapsunay, «Haxonku Y. lapBuna», «®opmbl 00pbObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylabTypHBIX (opM
KarmycThl», «[1opoapl JOMANIHUX KUBOTHBIX», «CxemMa 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS MABMXKYUIUX CHUJ OSBOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTaThl

[Tonynsuust KaKk 3JIeMEHTapHas €IUHHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OIICHKM TE€HETHYECKOro pa3zHooOpa3usi W CTPYKTypbl momyisuui. M3meHeHue
reHopoHJa TOMYJSUMU KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DnemeHTapHble (DAKTOPHI (IBIKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaTthBHass W3MEHUMBOCTh. Jlpeld TreHOB — ciydaiiHbIe
HEHAIpaBJCHHbIE W3MEHEHHUs 4YacTOT ajieled B nomymauusx. Oddexr
ocHoBatensd. JIpgexm Oymvirounoco 2opaviuika. CHUdCEHUe 2eHemu4yecKo2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3gppexma Opeiigha 2enos 6
oonbwiux U manelx  nonyrayuax. Mwurpammu.  M3omsums  momysisiuil:
reorpaduyeckast (mpocTpaHCTBEHHAsI ), Onosiorudeckas (penpoyKTUBHAS).

EcrectBennbiit oTOOp — HampaBisoomui  (akTtop 3BOIOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JABMXKYUIMM, CTaOWIM3UPYIOLUH, pa3pblBalOIIUi
(mu3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE U 3BOJIOLHUSA COIHMAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUU.
Bo3nukHoBenue — mpucrnocoOieHudd y  opraHusmoB.  Apomopdoszsl U
uanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3mMoB: MOp(hOoIOruuecKue,
¢usnonornueckue,  OMOXUMHUUECKHE,  moBeaeHUYeckrue.  OTHOCHUTENBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u CTpykTypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpOsBOMOIMU. M3omsus — kimoueBor (aktop BugooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000pa30BaHUS: AITOTIaTPUIECKOE (reorpaduueckoe),



CHUMIATPUYECKOE (3K0IOTHYECKOE), «MTHOBEHHOE (monurIonIU3anus,
rubpuanzanusi). JJIMTenbHOCTh 3BOTIOIMOHHBIX TPOILECCOB.

Mexanu3mbl HOpMUPOBAHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHus1 OMopa3HooOpa3usi. MUKPOIBOJIOLMS M KOIBOJIIOLMS Mapa3uTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUSI YCTOMYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTanMoHHasE H3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BuAa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «JIBmxkyiine
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYEcKasi M30JSALUsS MOMYJSIHA CeBaHCKOU (hopenmny,
«l'eorpaduueckast M30ISA1MA  JIMCTBEHHMIIBI CHUOUPCKOM U JIMCTBEHHUIIBI
naypckon», «llomynsoHHbIE BOJHBI YUCIEHHOCTU XUIITHUKOB U XKEPTBY», «CxeMa
JEHCTBUSL ecTeCTBEHHOro ot10opa», «DopMmbl OOpbOBI 32 CYIIECTBOBAHHEY,
«npycTpuanbsHeli MenaHu3M», «Kusble uckomaemelie», «IIokpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka YKUBOTHBIX»,
«Duznonornueckue agantanuu», «IIpUCHOCOOJEHHOCTh OpPraHU3MOB U €&
OTHOCUTENBHOCTHY, «Kpurepuu Buma», «Buabl-aBoitHukmn», «CTpyKTypa BUIa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «I'eorpaduueckoe BHUI000pa30OBaHUE
TpEX BHUIOB JaHJBIIIEH», «IKOJOTHYECKOE BHI000pa30BaHHE BUAOB CHHHUL,
«ITonumionael pactreHui», «KamyctHo-peneunblii THOPUI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uy4delia MTUIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHMI, 4Yydesla NTUI U 3Bepei
pa3HBIX BHJOB, TepOapwu pacTeHUW ONU3KUX BHUJAOB, 00pPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0EH OJHOTO
BUJIA).

Jlabopatopuasi  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEJbHAS 11€1IeCO00Pa3HOCThY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOIMS U €€ pPe3yJIbTAThI

Meroasl u3ydeHHs MakpolsBodroUuU. [laleoHTOIOrMYEecKHE  METOAbI
u3ydyeHus oHBomouud. llepexomusie ¢GopMbl W UIOTEHETUYECKUE  PSAIBI
OpraHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus s3Bojitouuu. CpaBHeHue ¢GiIopel U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpapuueckue ob6mactu 3emnu. Bupabi-
SHAEMHUKHU U PEJIUKTHIL.



DOMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTUYECKHE METOIbI H3yUCHHS
BOMIONMK. ['eHeTHYeckue MeXaHU3Mbl 3BOJIIOLIMM OHTOTE€HE3a M TMOSBJICHUS
HBOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTUYHBIE  OpraHbl.
Pyaumentapusle  opraHbl W araBuU3Mbl.  MOJEKYISPHO-TEHETUUYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTUYECKME  METOJIbl  M3Yy4YEHUsS]  SBOJIOILHUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalli{ U 3BOJIIOLIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOONUU. [Ipunyun cmenvl yHKyull.
HeobOpatuMocTs 3BooLMH. AJanTuBHasg paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIM Y.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mromnep, 3. ['ekkenb.

Tabmuupbl U cxembl: «DUIOTEHETUUECKUN DSl JIOIMIAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepbl»,  «Cteronedansy,  «Punnodputey,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HBI 3eMin», «Jlpeii) KOHTHHEHTOBY,
«PenmukTery, «HauampHble cTaguu SMOPUOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W AHAJIOTMYHBIE OpraHe), «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0Opbl 4YEJIOBEKAa W IIUMIAaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHMe 3aKOHOMEPHOCTH IBOJTFOITUN.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKH HCKOMAEeMbIX OCTAaTKOB
OPraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHE *KU3HHU HA 3emule

Hayunbpie rumoTe3bl MPOUCXOXKACHHUS KU3HU Ha 3emie. AOHOreHe3 H
nancnepmusi. JJoHayuHble pEeACTaBICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKIAEHUS KU3HU U €€ ONpOoBEpKeHUE onbiTamu .
Penu, JI. Cniannanuanu, JI. [Tactepa. [IpoucxoxxaeHue >KM3HU U aCTPOOHOIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIMH. IInanerapHas
(reosioruueckasi) JBOJIOIMA. XHMHYECKas JBOJIONUA. AOWOTeHHBIM CHHTE3
opraHuyeckux BemiecTB M3 Heopranumdeckux. Ombir C. Mwmepa u I'. HOpwu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBarHas runoreza A. .
Onapuna, runore3a nepBuyHoro oyiaboHa k. XosnjeitHa, reHeThdecKasi runoTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

HUctopus 3emnn u MeroApl €€ wu3ydyeHusd. lckomaemble OpraHUYECKHE
octaTku. ['eoxpoHonorus u e€ wMeroAbl. OTHoOcuUTeNnbHas W abCOIIOTHAs
reoXpOHOJIOrHUs. [ €0OXpOHOJIOrnYecKast Kaja: S0HbI, 3pbl, IEPUOJIbI, STOXHU.



Hauvanwsuble sTambel opranndeckoi sBosirouuu. [losiBIeHHME HW  3BOJIFOLIHS
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIEHKN KaK aHaJIOT MEePBhIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOUOreHe3). DBONIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOUYHBIX OPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIMX pacTeHUuil. OCHOBHBbIE apOMOP(O3bI
pactenur. Beixon pactenuit Ha cymy. [losiBieHHe CHOpPOBBIX pPACTEHUH W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOXKIEHHE IBETKOBBIX
pPacTEHUMN.

OCHOBHBIE 3Tallbl JBOJIONHMH >KABOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpulickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. KU3Hb B BOAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Mpoucxoxnenue ampuoOuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
nturl. [lpunnun xmoueBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMie MO ’paM M MEepuodaM: apxeu, MPOTEPO30i,
najgeo3oM, Me3030M, KkahWHo3zoM. OOmas XapakTepucThka KiIumara U
reoJoru4Yeckux mnpoueccoB. [losiBiieHHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yClIOBUS U BIMSHAE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHHUSI — DKOJIOTMUYECKHE KPU3UCHI Ipouuioro. IIpuunnHel u
CJIEACTBUSI MAacCOBBIX BbIMHpAaHHI. COBPEMEHHBIN SKOJOTMYECKUA KPHU3HC, E€ro
ocobenHocTtH. [IpoGaema coxpaneHust 6nopazHooOpas3us Ha 3emIie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnumnel kmaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE FPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /[x. Xongeits, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHHUIO CaMO3apoxkaAeHUus Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUW»,  «[ €OXpOHOJIOrMYECKass  IIKaJiay,
«HauanpHble 3Tarnbl OpraHUYeckor 3BoIonUn», «Cxema 00pa3oBaHUsI DYKapHOT
nyTéM cumoOnoreHeza», «Cucrema KUBOW TpUpoabl», «CTpoeHuEe BUPYCAY,
«Apomopdossl  pacreHuit»y, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llanopotHukm», «l'ol0ceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOTO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KUIIEUHOMONTOCTHBIE,
«IInockue YepBUY, «YnenucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Butne Xu3HU B
apXeuckKou spe», «Pa3BuTHE )XU3HU B POTEPO30MCKON dpe», «Pa3BuTne Ku3HU B
MAJIC030MCKOMN 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTr0 MUPay.

O6opynoBanue: repObapuuM pPacTEHU pa3IMYHBIX OTMAEJIOB, KOJUIEKIIMH
HACEKOMBIX, BJIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUIJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydesla ITHI H 3BEpEl,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMbBIX, MYJSIKU OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE ~ ONBITOB
Munnepa—lOpu o u3yueHuio abuOreHHOTo0 CUHTE3a OPraHuYeCKUX COCMHEHUN B
HNEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue W omnMcaHWE MCKOIIAEMbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHue OCOOEHHOCTEH CTPOECHUS pPaACTEHUM
Pa3HbIX OTAEJIOBY.

IIpakTHyeckas padora «/3yueHne ocoOeHHOCTEH CTPOEHHS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOreHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPOTIOIOTHH.

CraHoBjieHHE TPEACTaBICHUM O MPOUCXOXKICHUM YelIOBeKa. Penuruo3nbie
BO33peHusa. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEJIBHO-
MOpPQOJIOTUIECKHE, AMOPHOTIOTUYECKHE, (bU3H0T0T0-ONOXMMHUIECKHE,
noBesieHueckue. OTanyust 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE IOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JIBrkymue cuiibl ((hakTOphl) aHTPOTOTeHe3a: OMOJIOTHYECKUE, COIUATbHBIC.
CooTHoleHrne OMOIOTMYECKUX U COIIMAIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJUMU AHTPOIOTreHe3a. PaHHME ueroBexoOOpas3Hbie 00€3bsHBI
(IPOKOHCYJIBI) M paHHUE IMOHTUIBI — O0IIHE MTPEJKHU Y€I0BEKOOOPA3HBIX 00€3bsH U
JIro/ied. ABCTPAJIONIMTEKU — JIBYHOTHE MPEJKHU JIIoAeH. UelIoBEK yMEblil, NepBbIe
U3TOTOBJICHUs OpyAuM TpyzAa. YeloBeKk NMpAMOXOAALIMNA U NEPBbIM BBIXOJ JIOJACH
3a  mpenenbl  Adpuku. YemoBek remenbOeprckuii  — - 00mMA  TPEOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. UeloBEeK HEAHAECPTAIbCKUN
KaK BHUJ JIFOJEN XOJIOAHOTO KiuMarta. YenoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a ImpeaenamMu AQpUKH.
[TasleoreneTrka v najieOreHOMMKA.



OBOMIONMS COBPEMEHHOTO 4esoBeKa. EcTecTBEeHHBIH OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mpouecc U noaumopdusm. IlonmynsiuuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «3(PdheKT ocHOBATENs» B MOMYJISIUAX COBPEMEHHOTO
4eJI0BEKA.

Yenoseueckue pacwl. [loHsatue o pace. bosblime packl: eBpomneougHast
(eBpaswmiickasi),  aBCTpajO-HErpouJHAas  (PKBATOpUANIbHAS),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). BpemMs M myTu paccelieHHs 4YelOBEeKa IO IUIAHETE.
EnuHctBOo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[Tprcnoco0AEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSM OKPYXAlOLIEW Cpensl.
Bnusitaue reorpaduueckoit cpenbl u apedida reHoB Ha MOPQOJIOTHIO U
($U3MOIOTHIO YeIOBEeKa.

MexauciuiimHapaple  MeToabl B (u3udeckoil  (OMOJIOTHYECKOi)
AHTPONOJIOTUM.  OBOJIIOLIMOHHAs ~ AHTPONOJOTHS W NAJICOAHTPONOJIOTHUS
4eJI0BEYECKUX MonyJisiuuid. buoconuanbHble UCCIIENOBaHMS TPUPOJBI YEIIOBEKA.
HccnenoBanue KO3BOMIOIUHI OMOIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuups! 1 cxembl: «MeTosbl aHTPOIOJIOTUNY, «I 0JIOBHOM MO3I YeIOBEKay,
«YenoBexkooOpas3Hble 00€3bsiAHb», «CKeleT YeIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbI», «/{BHKYIIME CUJIBI aHTPOIIOT€HE3a», « DBOJIOLMOHHOE
IpEBO  4YENIOBEKa», «ABCTpalonurek», «YemoBek  yMmensli», «Yemosek
NPAMOXOIAIINIY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpomMmaHbOHIIBIY,
«I[Ipenku yenoBeka», «ITarbl 3BOJIOLUY YEI0BEKay, «Packl uenoBekay.

OOopynoBaHue: MyJSKM  OKaMEHEJIOCTEeM, NpPeaIMETOB MaTepUaIbHOU
KyJbTypbl ~TpPEIKOB 4YeloBeKa, penpoaykuuu (dororpadum) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJEHCKUMHU CIOKETaMU TPOUCXOXKIACHHUS YeNIOBEKa,
¢otorpauu HaX0JOK UCKONAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
gyepena 4YelloBeKa M Yepena IIUMIAaH3€, MOJElIb KHUCTU YEJOBEKa U KHCTH
HIMMIIAH3€, MOJEIIA TOpCa MPEAKOB YEIOBEKA.

JlaGopaTtopnass pabora «l3yueHue ocoOeHHOCTEH CTPOCHMS CKeJleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKIECHUEM.

IIpakTHyeckas padora «/3yueHue 3K0JOrnYecKuX afanTalui YeI0BEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aUMOOTHOIIEHHSIX OPraHM3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIlei cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
9K0JIOTUU. CBSI3b KOJIOTUH C IPYTUMH HayKaMHu.



Metoapl skonoruu. IloneBbsie HaOMIOACHMS. DKCIEPUMEHTHI B SKOJIOTHH:
OpupojHble U JabopatopHble. MonaenupoBaHUE B IKOJOTUH. MOHHUTOPHHT
OKPYKaIOIIEH Cpebl: JTOKATBHBIA, PETHOHATBHBIN U TI00ATHHBIN.

3HayeHUEe DOKOJIOTMYECKUX 3HAHUW U1 YEJIOBEKA. DKOJIOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€M YeNOBedeCcTBa ¢ Npupogoil. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPbI M KOJIOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Ceseprios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEABD).

JlaGopaTopHuasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: adMOTHUECKUEe, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JeWCTBHUS 3Kojormueckux (akrtopos. IlpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKonoruueckuid akrop. eiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOIMYECKUE TPYIIbI
pacTeHUil M >KUBOTHBIX 10 OTHOLIEHWIO K cCBeTy. CHUTHaJbHash pPOJIb CBETA.
DOTONEPUOIU3M.

Temneparypa kak skosioruyeckuii dakrop. JleiicTBue TemmepaTrypsl Ha
opranu3Mmsl. [10MKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak sxosiormyeckuii ¢akrtop. IlpucrocobneHuss pacteHuid K
nojJiep>kKaHuio0 BojHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHas  TIOANOYBEHHAs, BHyTpuUoOpraHu3dMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucnocoOsieHus OpraHu3MOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckne putmbl. BHemnue u BHyTpeHHHE pPUTMBL. CyTOUYHBIE U
TOJUYHbIE PUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue o0 JKHU3HEHHOW (QopmMme.
Kusznennsie PopMbI pacTeHU: NEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00HUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buortnueckue bakTopsI. Bunet  OuoTHueckMX — B3aMMOJCHCTBHIA:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHUS OpPraHW3MOB B Cpele
obutanus. [I[pyuHIIMT KOHKYPEHTHOTO UCKIIFOUCHUSI.

JdeMoHcTpanuu

Tabmuupl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEerIoKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl o00WTaHUS OpraHu3MoBy, «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKOocHCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMAa XBOMHOrO Jiecay, «llenu
nuTaHus», «XumHuyecTBo», «llapasutusm», «Konkypenuus», «CumoOmo3»,
«KommeHcanuszmy.

O6opynoBanue: repbdapuM pacTeHU U >KUBOTHBIX, MPUCIOCOOJEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTHYECKUX (PAKTOPOB, TepOapuu CBETOINHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOapuu U KOJUICKITUU TEIIOTIOOMBHIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHMM, dydesa MTHUIl U 3Bepei, repdbapun
pacTeHuii, OTHOCAIIUXCA K rurpoduram, kcepoduram, mezopuraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUIEKIIMU KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX cpenax,
repOapuu W KOJUICKIIMM PACTeHWH U JKUBOTHBIX, OOJQJAIONINX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHUSIM YCIOBUW JKU3HH, repbapuu u
KOJUICKIIMM PACTEHUN U >KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopnasi padora «BbisiBIeHHE TPUCTOCOOJICHUI OpPTraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopuasi padora «BbisiBIeHHE TPUCTOCOOJICHUI OpPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTECHUU U3
pPa3HBIX MECT OOMTAHUS.

Tema 8. Dxo0y10rusl BUA0OB U MOMYJIANMMA

OKOJIOTUYECKUE  XApaKTEpUCTHKUA  MOMYJIALINH. [lonynsimuss ~ Kak
ounonoruyeckas cucreMma. Posib HEOJHOPOAHOCTU Cpelibl, PU3NUECKUX OapbepoB U
0CcoOeHHOCTe OMONOrUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonyJysiiguid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUW: YHUCICHHOCTb, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIH.

Dkosioruyeckas CTpykrypa nonyssinuud. OIeHKa YUCIECHHOCTU MOIYJISIIUH.
JlnHaMuKa MmomyJsiuuyi U €€ peryianus. bUOTHUYECKMA MOTEHIMAN MOMYJISLUH.
MopenupoBaHue JUHaAMUKU NOMyIssuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISIUU.
KpuBbie BbpkHMBaHMs. Perynsiuss 4YMCICHHOCTH MOMYJSUUN: posib (HaKTOPOB,
3aBUCAIINX U HE 3aBUCSIIUX OT INIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-cTparerun).

[Tonarue o0 sKoJorMueckod Huie Buaa. MectooOuTanue. MHoroMmepHas
MoJzenb dKosiornyeckon Humm Jx.M. XarumHcoHa. Pa3mepbl 3KOI0rM4ecKou
HuM. [loTeHnmanpHas u peann3oBaHHAs HULIU.

Bun xak cucrema nomynsuuid. Apeansl BUJIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MUrpaluid >KUBOTHBIX. buosiormueckue
VHBA3UU YYKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXxembl: «IKOJIOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyiasiuum», «Bo3pacTHble  nHpaMuabl
nonyysiiun», «CKOPOCTh  3aceleHusi [OBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmMammn», «Moaens 3kosmorndeckort Humu J[x. M. XatunHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIUN KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacCeeHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MeEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIIMOHAIBHbBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOMYIIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenum u cetu. AOMOTHUECKHE OJOKH
skocucteM. [1ouBbI U Wbl B 3KOcucTeEMax. KpyroBopor BemeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeauM  dJKOCUCTEMBbl. buomMacca W mpoayKUHs.
DKOJIOTUYECKHE MUPAMUIBI YCcell, OMOMAaCChl i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPONOIE€HHbIE BO3JCUCTBUA Ha
cykueccuu. KnumakcHoe coo0OiectBo. bruopasnoodpasue u moaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocUcmemvl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€Co8, Cmeneu, nyCcmbuitb.

AHTpONOreHHbIE HIKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pasznmnuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteMm. [opozackas
daopa u ¢dayna. CuHaHTpomm3alus TOpOACKON ¢ayHbl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
sKocuctemax. Ponb kackaonoco sgpghekma u 6u008-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXTY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISLUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHM.

Mexanuzmoi 8030eticmaus 3aepA3HEHUll  PA3HbIX munos Ha
cybOpeaHu3MeHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCEUAL.
MeTomom0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTCHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykrypa  OuouneHo3a»,  «DKocuUcTeMa

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOTO Jeca», «DyHKIHOHAIbHbBIC
TPYIINbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEHIECTB B 3IKOCHCTEME,
«enu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHYECKass MUPAMUIA YUCEID,
«JKonoruyeckas nupamuyia OMOMaCCh), «IKOJOTHMUECKass MUpaMuia SHEPTUn»,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccTaHoBieHUE jeca mocie
noxapa», «9KoCHCTeMa 03epa», «ArporeHo3», «KpyroBopor BemiecTs u MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypOosKocucTemy.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uyydelia MTUIL U
3Bepeil, repdapuu KyJbTypHBIX U JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenne u onucanme ypOo03KOCUCTEMBDY.

JlaGopaTopnas paGora «lI3yuenue pa3HOOOpa3usi MENKHX IMOYBEHHBIX
YJIEHUCTOHOTHX B PA3HBIX 3KOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIMN OnoreoiieHo3 (B 1yOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJOJIbHBINA WM IOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKYpcusl «IDKCKypCUs B arpo’KoCHUCTeMy (Ha MOJe WM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmieranerapHass o0ojiouka 3eMIIM, TNI€ CYUIECTBYET WM
CylIecTBOBaJa >kU3Hb. Pa3BuTHe mpencraBieHuii o onocdepe B Tpyaax . 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOC(hEepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CylecTBoBaHUs Onocdeprsl. OcoOeHHOoCTH OHOChEpH Kak
rI00anbHON IKOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriiepoaa, a3oTa). PUTMUUHOCTD siIBIIEHUN
B Ouocdepe.

3oHanbHOCTh Ouocheprl. I[lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHBI,
MyCTBHIHU, TPOIMYECKHUE JIeca, BICOKOTOPhs. Kinumar, pacTUTeNbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA |
ounocdepHbIx QyHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. . Bepuanckuii, 3. 31occ.

Tabmumer u cxeMmsl: «I'eocdepst 3eman», «KpyroBopor azora B mpupome»,
«Kpyrosopotr yraepoaga B mpupoae», «KpyroBopor kucimopoma B MpUPOIE»,
«KpyroBopoT Boawl B mpupojae», «OCHOBHbIE OMOMBI cymny, «Knummatudeckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «ILIMpoKOIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuueckuii gec.

O6opynoBanue: repdbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawias cpeaa

DKOJIOTMUECKHE KPU3UChI M HMX TMpUYMHBL. Bo3nelicTBue uyergoBeka Ha
ouocepy. 3arpszHeHHe BO3AyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOUW cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX peCcypcoB. MI3mMeHeHne Kimumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE MPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
Boranndeckue capl U 300J0THYECKUE TTAPKU.

OCHOBHBIC TPHUHIIUIBI YCTOMYHBOTO PA3BUTHs YEJIIOBEUECTBA W TPUPOJIBI.
PanponanbHoe  MPUPOAOINONIB30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emuu. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCa U €r0 BEPOSTHBIE MOCIEACTBUS.

Pa3Butre METOMOB MOHUTOPHWHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporeccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonnvie cucmemvl, obecneyugarowue 00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcCHOBbI



sKopeaburumayuu Kocucmem U cnocobos 0OopvOvl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHuix daKocucmeM.

JdemoHcTpanumn

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocdepb», «3arpszHeHre 1ouBb», «llapHukoBwIi  AddexkT», «Ocobdo
OXpaHseMbIe IPUPOTHBIC TEPPUTOPUINY, «MOJEIH YyIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMBIX PACTCHUM W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @eneparun, KpacHoil KHUTH perHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
oOyJarouMMucs MporpaMM CpelHero oO0mero oOpa3oBaHUsA: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOTPAMMBI 10 OMOJIOTUA
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHME O0YJarONUMUCS POCCUUCKON
IPAKIAaHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yeleHanpaesienHoe passumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M WMCTOPUYECKUX TPATUIUN DPa3BUTHUS OUOJIOTHYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOIUXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICJIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  OOpa3oOBaHUs, Haauyue  HNpPABOCO3HAHUS  DKOJOTHYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TIaHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH JTIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C
TPaJULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIpOIleCCaM CaMOIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHYHOCTH, NATPUOTU3MA U
YBOKEHHS K 3aKOHY W MPABOIMOPSAJIKY, YSITOBEKY Tpy/Ja U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHUs, OEPEKHOrO OTHOIIEHUS K KYyJIbTYPHOMY HAcleIui0 U
TPAAUIIMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepanuu, MpUpOIe U
OKpYXKarolen cpeae.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIOCOOHOCTH O0YYarOIINXCsl pyKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAJUIUOHHBIM I[IEHHOCTSIM POCCHUMCKOIrO OOIIECTBa, PacIIMpPEHUE >KU3HEHHOTO
OTIBITa U OTBITA JICATEIILHOCTH B MPOIECCE peain3allui OCHOBHBIX HampaBIeHUN
BOCIIUTATEIHLHOU IESITEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YJaFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLHOHHBIX IpaB U OO0S3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITENIBHOCTH NPH CO3/1aHUU
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
OMOJIOTHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENsITh COOCTBEHHYIO TO3UIUI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJCHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOIHEHUS
y4eOHbIX, TI03HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBaXKHUTEJIBHOIO
OTHOIICHHUA K MHEHHUIO OIIMOHEHTOB MNpU OOCYXKICHHUH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IHEPE]
Ponuuon, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACIIECUIO U MaMSITHUKAM MPUPOJIbI,
JNOCTHKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYJIE;

CIIOCOOHOCTH OLIEHUBATh BKJIQJ POCCHUHCKHMX YYEHBIX B CTAaHOBJIEHUE U
pa3BuUTHE OWOJOTWMH, MOHUMAHUS 3HA4YE€HHs] OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujaeiiHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OtedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCThH OIICHMBATh CHUTYAallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POAMUTEIISAM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO TMPUHATUS 1IEHHOCTEH CEMEMHOW JKM3HU B COOTBETCTBUM C
TpaguuusaMu HaponoB Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYIa, OOIIECTBEHHBIX OTHOIIEHU;

MOHMMAaHUE YMOILIMOHATILHOTO BO3/IEHCTBUS KUBOW MIPUPOIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usnyeckoro BocnuTaHusA, GOPMHUPOBAHHS KYJIbTYPbI 310POBbsl U
IMOLUOHAIBHOTO 0J1aTr0MOTyYHA:

NOHMMAaHUE W peanu3alus 370poBOro U 0Oe3omacHoro oOpa3a >KU3HU
(3m0poBOe  mHUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBUJI W HOPM,
cOQTaHCHPOBAHHBIN PEXKUM 3aHITHH W OTAbIXa, peryispHas (undeckas
aKTUBHOCTH), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUICHUS K
coOCTBEHHOMY (DU3UYECKOMY U MICUXHUYECKOMY 3/I0POBBIO;

NOHUMAaHUE UEHHOCTH TPAaBWJI HHJIMBHUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHUE TIOCIEJCTBUN W HEMPUATUS BPEAHBIX MPHUBBIUCK (yHOTpeOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOM M COLMAIBHOMN
HANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, MJIAHUPOBATH M CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3IMuHbIM cdepam npodhecCHuOHaNbHOU JEATEILHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun ©  peann30BHIBATH
CcOOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa30oBaHUI0O MU CaMOOOpPA30BAHHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS S

IKOJIOTUYECKU IIEJIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KAaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXaroUen cpeabl;

OCO3HaHHE TJ00ATbHOTO XapaKTepa SKOJOTMYECKHUX MpOoOJeM W MyTed HX
pEIICHHS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyYEHUU OUOJIOTUHU
3HAHUSI W YMEHUS TMpU pEHIeHUH MpoOJeM, CBA3AHHBIX C palMOHAIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHUE  TpaBUJ  TOBEIEHUS B  MPHUPOJE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHS B OSKOCHUCTEMAaX, OXpaHy BHJOB,
IKOCUCTEM, Orochephl);

aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCALIMX Bpel  OKpYKarolleu
NPUPOIAHON cpelie, YMEHHE MPOrHO3MPOBATH HEOJIArONMPUATHBIE SKOJOTHYECKUE
MOCJIC/ICTBUSI PEANPUHUMAEMBIX JCHCTBUN U TIPENOTBPAIIATh UX;



HaJIM4HUE PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKOHN HaITPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B II0O3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAaKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON NESATEIBHOCTH dKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOM IPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEICTBa
B3aUMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(puK OWONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNMN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IPEJCTaBICHUS 00 OKPYXAlOUIEM MHUpPE KaK O €IMHCTBE IPUPOJBI, YEJIOBEKA U
o0miecTBa, B IMO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHHH MpodiieM
COXPAaHEHMS IPUPOIHOIO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0Oecrie4eHnss HOBOT'O YPOBHS pPa3BUTHS MEIULMHBI, CO3JAAHHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PECypCHble  IPOOJIEMBbl  pa3BUTUS
YeJIOBEYECTBA, OUCKA MyTeH BBIXOJA U3 IIOOAIBHBIX HKOJIOTUYECKUX MPOOIeM U
o0OecrieueHHuss  MepexoAa K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAaHUIO TPUPOJIHBIX PECYpCcOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYyYEHUU OMOJOIMYECKMX 3HAHMH B LEJAX
NOBBIIICHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTAaBHOM 4acTH (PYHKIMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, Gpopmupyemon
IIPU U3Y4EHUH OUOJIOTUHY;

IIOHMMaHUE CYIIHOCTH METOJOB MO3HAHUSA, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMmble 3HaHWs JJIsi aHajiu3a u
OOBSICHEHUS ABJICHUN OKPYXKAIOLIETO MUpa U MPOUCXOIAIINX B HEM M3MEHEHHI,
YMEHHE JeNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAayudHbIX (PAaKTOB U
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJIYyYEHMsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS I
peleHus: mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAaHME LIEHHOCTHM HAy4YHOU JAEATEIBHOCTH, T'OTOBHOCTh OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPBIBHOMY  OOpa3oBaHHUIO U
caMo00pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OMOJOTMM B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHMs ydyeOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIEHAYYHbIC MOHSATHUS, OTpaXKarolne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEIU(PUKY METOI0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIus, SIBJICHUE, MPOLECC,
cUCTeMa, HayuyHbIM (haKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleloBaHue,  HaONIOJIeHHe,  M3MEpPEHUEe, OSKCIEPUMEHT U JIpyrue);
yHUBEpCaIbHBIC Yy4eOHBbIC JEWCTBUS (MIO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrnieunBaroIue dbopmupoBanue (GyHKIIMOHATBHOU
rPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYyYaroUuIuxcs; CIOCOOHOCTD
o0yyaromumxcs UCTIOJIb30BATh OCBOCHHBIC MEXTMCITUTUTMHAPHBIC,

MHPOBO33pEHUYCCKHE 3HAHWS W YHUBEpCaJbHbIC y4cOHBIC JCHCTBUS B
IO3HABATEILHON U COLIMAIBHOM MPAKTHKE.

B pesynprate wu3ydeHuss OHOJOTMM Ha YPOBHE CpeIHEro oOIIero
obpazoBaHusi y oOydaromerocs OyayT chOpMHUPOBaHbI  I10O3HABATEJIbHbBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAJIbHbIE YUECOHbIC
NEUCTBUS, PEryJISTUBHbIE YHHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHAas
NeSATeTbHOCTD.

MeramnpeaMeTHbIE PE3YJIbTaThl OCBOCHHS MPOTPAMMBI CPEAHETO OOIIETO
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMM:

1) 6azoBble JJOrHYeCKHE IeiiCTBUS:

CaMOCTOSITEIbHO  (OPMYJIHPOBATh W AKTyalIH3UpPOBaTh  MpolIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JOTHYECKOTO MBILIICHUS
(aHanmu3a, CUHTE3a, CPaBHEHUS, Kiaccuukaimu, 0000IIeHNs ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATHHA (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIMBATH
CBS3U C IPYTUMH MOHSATUSAMH );

OMpeNeNsaTh LeNu JeATeNIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCITIOJIB30BaTh OMOJIOTUYECKHUE TTOHSATHUS JUTsl O0OBsICHEHUS (DAKTOB M SIBICHUMN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE paCCY>KIEHUsl (UHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PAacCMATPUBAEMBIX
SIBIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHHS;

MPUMEHSTh CXEMHO-MO/ICIIbHBIE cpencrtBa IS IIPEICTABIICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIIEHWUH B M3y4YaeMbIX OMOJOTUYECKHX OOBEKTax, a



TakK€  NPOTUBOPEUMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMALIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh MJIAH PEIICHUs MPOOJEMbl C YUETOM aHajIn3a HMMEIOLIUXCS
MaTepHabHBIX U HEMAaTepPHaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B JIEATEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPY PELICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U POCKTHON JEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEILICHUS MTPAKTUYECKUX 3aja4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIONB30BaTh pPAa3jMyYHble BUABI JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro WHTEpPIpEeTalMH, MPEoOPa30BaHUIO M NPHUMEHEHUI0 B Y4YeOHBIX
CUTYaIlUsX, B TOM YKCJIE NP CO3JaHUH YUEOHBIX U COLMATBHBIX TPOEKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIHHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBIISATh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M UM aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb apryMEHThl AJIs J0Ka3aTelbCTBa
CBOMX YTBEPXICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE pEUICHHWs 3aJaud pPe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIIBIT;

OCYIIECTBIISITh LIEJCHANPABICHHBIA MOMCK INEPEeHOca CPEJCTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

YMETh TMEPEHOCUTh 3HAHWS B IMO3HABATEIBbHYIO M MPAKTHYECKYIO OOJACTH
KHU3HEIEATEIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE TMOIXObl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 33a4H, AOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ naopmanuei:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMaIuu (TekcTe yueOHOTo
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEparype, OWOJIIOTMYECKUX CIIOBApsAX U
CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax JaHHbIX, B VHTepHeTe), aHaIM3upoBaTh



uH(OPMAITUIO PA3TMYHBIX BUJOB B (HOPM MPEACTABICHHS, KPUTUYECKHA OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bOopMyIMpPOBATh 3aMPOCH U MPUMEHSATh PA3THYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MH(PopMaru, HEOOXOAUMOM MJI BBITOTHEHUS YYCOHBIX
3ajay;

npUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMalbHYIO  GOpMy  MpEACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, Tpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAy4YHBIA SA3BIK B KadecTBe CpeAcTBa mpu padoTe ¢
Oouosiornyeckor uHQOpMaIlMel: TPUMEHATh XUMHUYECKHE, (Qu3NYecKue u
MaTEMaTUYECKUE 3HaKW W CUMBOJIBI, (HOpMYJbl, abOpeBUATypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAclO3HAaBaHWS W 3aUTHl  WH()OpMaIuw,
HH(POpMAITMOHHOM 0€30MaCHOCTH JTMYHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) ob1menne:

OCYIIECTBIISTh KOMMYHUKAIINH BO BCeX c(hepax >KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WJIM JIMCKYCCHUU MO CYIIECTBY O0OCYyX)AaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIbHO BBINIOJIHEHUS MpejjiaraeMon
3a/1aud, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCThH MO3UIMH JIPYTrUX YYaCTHUKOB
JMajora WA JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOIICHHs, MOHUMAaTh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBHS, TMTOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOSCETHUKY
U B KOppPEeKTHOH hopme popMyarpoBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAsl IesiTeJIbHOCTh:

MOHUMATh M HCIOJIL30BATh MPEUMYINECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThI MPH PEIICHUH OHMOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUSI PU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0T0 4jieHa KOJIICKTHBA;



IPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHXKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacmpenenitb pojid ¢ Y4ETOM MHEHHM Y4YaCTHHKOB, OOCYKIaTh pPE3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJAa M KaXXJOTO YYaCTHMKA KOMAHIbl B
001t pe3ynbTaT no pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HWJAEH C TO3MLUHWA HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBjaeHne YHUBEPCANbHBIMH PeryJsaTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS [UIs BBISBICHUS NpOOJIeM U HUX
pelieHus B )KU3HEHHbBIX U YU€OHbIX CUTYaIUsIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBMSX M IOCTYIIKax II0 OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POpMYIMpPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTeIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAaH pEIIeHUs MpoOieMbl C  y4ETOM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW JPYAUIUU B
pa3HBIX O0JIaCTAX 3HAHMWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBHUE PE3YJIbTATOB LEISAM;

BJaJeTh HAaBbIKAMU  [IO3HABATEJbHOM  pedrekcuu Kak  OCO3HaHUsA
COBEpLIAEMBIX JACHUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OLIEHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATh PELIEHUA N0 HUX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @pPU aHalIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE ceOs ¥ APYTUX:

IPUHUMATH Ce0sl, TOHUMAsl CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI M apryMEHTBl APYIMX IIPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYrOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IbTATDBI

[IpenMeTHble pe3yabTaThl OCBOEHUS COJECpXKaHUS Y4eOHOro mpeaMeTa
«buonorus» Ha yrayOn€HHOM ypOBHE OpPHUEHTHUPOBAaHbI Ha oOOecreueHue
npopuapHOro  o0yueHuss  oOydaronuxcss — Owojormv. OHHM  BKJIIOYAIOT:
cnenuduueckue A OMOJIOrMU HayYyHbIE 3HAHUSI, YMEHHUS U CIIOCOOBI IEHCTBUM 110
OCBOCHHIO, MHTEPIPETALMU U NPEeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU IO
MOJIYYEHHUIO HOBBIX 3HAaHUW UM MX MPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX, a TAKKE B
peanbHBIX KU3HEHHBIX cuUTyalusx. [IpenmeTrHble pe3ynbTaThl MNPEACTaBICHBI 1O
roJaM U3y4YEHHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buosnorus» B 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTHHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MPHUPOAbl U  pEUIEHUU MpOoOJEM  PaIMOHAIBLHOIO
IPUPOJIOTIOIB30BAHUS, O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJAQJICHHE CHCTEMON OWOJIOTMYECKUX 3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAralIye OUOJOTHYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KJIETKA,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPEryJsAlus, CaMOBOCIPOHU3BEIICHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT U pa3BUTHE), OUOJIOTHMYECKHUE TEOpUU
(knetounas teopus T. IlIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocOMHas TEOpHs
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBuioBa — o0 1meHTpax
MHOTO00pa3usi U MPOUCXOXKIACHUS  KYJIbTYPHBIX  pPAcTEHUM),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB MEPBOTO MOKOJIEHHUS, PACIIEIUICHUS, YUCTOThI TaMeT,
He3aBUCUMOTO HacinefoBanuss [.  MeHaens, TOMOJOTMYECKMX PSIAOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Basunoga), MIPUHLIATIB
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO ITO3HAHMS, HCIIOJIb3yEMbIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAHHME, W3MEpPEHUE,
HaOJFOICHUE, SKCTICPUMEHT);



YMEHHE BBIACATH CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTaHOB M CUCTEM
OpPraHOB pacTEHUHl, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB >KU3HEACATECIHLHOCTH,
NPOTEKAIOIIMX B OPraHW3Max PAaCTeHWUM, KUBOTHBIX M YEJIOBEKa, OMOJOTHMYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0O0JIM3M), MPEBpAILEHUsI YHEPTUU, OPOKEHUS,
aBTOTPO(PHOrO U reTepoTpOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, TaMeTorenesa, "MOpPHOreHe3a, NoCTIMOPHOHAILHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS  OpraHuzmMa  (OHTOIreHe3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pasHbIX TKaHeW M WX (QYHKIUSIMH, MEKIY
OpraHamMM M CHCTEMaMH OpPraHOB Y pAacTeHM, >KMBOTHBIX M 4YeJlOBeKa U MX
(GYHKIMAMU, MEXIy CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY dTaraMu
oOMeHa BEelIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
3TalaMu SMOPUOHAIBLHOTO PAa3BUTHUS, T€HOTUIIOM U (HEHOTHUIIOM, (PEHOTUIIOM U
dakTopamu cpeibl OOUTaHUS;

YMEHHUE BBISBISATh OTIIMYUTENbHBIE MPU3HAKU KHUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHuil, KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE peuiatb OMOJOTHYECKUE 3a/1a4H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBbIMU OMOJIOTHYECKUMU MPOIIECCaMU U SBJICHHUSIMH, JI€TIaTh
BBIBOIbI ¥ IIPOTHO3bI HA OCHOBAHUU TIOJTYYE€HHBIX PE3yJIbTATOB;

YMEHHE BBIMOJIHATH J1A0OpAaTOPHBIE M MpPaKTHYECKHE paboThI, COOIIOAAThH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OKCIEPUMEHTAILHBIMU
cpeactBaMu, (GOpMyIHpys ILelb HCCIENOBaHUS, aHAJIM3UPOBATh IOJyYEHHbBIE
pe3yJIbTAThI U IeTaTh BBIBOBI;

YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKONW PabOTe Mo OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATh  IOJyYEHHbIE  pe3yjibTaThl Ha  yYCHHUUYECKUX

KOH(pEpEeHLIUSAX;
YMEHUE OIICHWBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
o0Oactu ounoyiorun u MEIUIAHBI (KJIOHMpOBaHHUE, HCKYCCTBEHHOE

OIIOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHWUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiied mpodeccrnoHalbHOM
JESTEIbHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJBCKOI0 XO3SIICTBA, MHILEBOW MPOMBIIUIEHHOCTH, YIUIYOJIATh MMO3HABATEIbHBIN
MHTEpEC, HAIIPaBJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Ipodeccuu u
IPOJOJDKEHHE OMOJOTHYECKOro 00pa3oBaHMs B OpPraHU3alUsiX  CpPETHEro
PO eCCHOHAILHOTO U BHICIIETO 0Opa30BaHUs.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs ydeOHoro mpeamera «buomorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MecCTe€ U POJU OHMOJOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAy4YHOH
KapTHUHBl MHpa, B TMO3HAHUM 3aKOHOB MPHUPOJBI U PEIICHWH 3KOJOTHYECKHX
npobJieM 4YelnoBEeYeCTBa, a TaKkKe B PEIICHWH BOIMPOCOB PAMOHAIBHOIO
IPUPOAOTIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
0011IeCTBY, YEJIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHHE BIAJETh CHUCTEMOW OMONOTMYECKUX 3HAHWUU, KOTOpas BKIIOYAET
ompezeNieHuss W TMOHMUMAaHHE CYIHOCTH OCHOBOIMOJArarolux OHOJOTHYECKUX
TEPMUHOB M TOHSATUN (BHJ, 3KOocHUCTeMa, Ouocdepa), OHMOJOTHYECKUE TEOPUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx u HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTrdeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoasimieBoro cxoactsa K. M. bopa), npaBuna (mMunumyma FO. JluGuxa,
AKOJIOTMYECKOM THpaMUIbl DHEPIruM), rumore3sl (rumore3a «vupa PHK» V.
['unbepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HaHMI,
UCIOJIBb3YEMBbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX 00BEKTOB U HIKOCHCTEM
(omucanue, u3MepeHue, HaOIIOJICHUE, SKCIIEPUMEHT), CIIOCOO0aMu BBISABJICHUS W
OIICHKU aHTPOIOT€HHBIX U3MEHEHUI B MPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOIr€OLIEHO30B,
IKOCUCTEM H Omochepbl, CTAOMIM3UPYIOMIETO, ABMXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPUUECKOTO u CUMIIaTPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS JABMKYIIUX CHJI SBOJIOLMK HA F€HO(POH]I OIS,
PUCIOCOOJICHHOCTH OPTaHU3MOB K Cpejlie 0OMTaHUs, YepeJOBaHUsl HANpPaBICHUN
3BOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHAaBJIMBATh B3aUMOCBSI3M MEXAY MPOILECCAaMH 3BOJIOLUH,
JBIDKYIIMMHM CHJIAaMU aHTPOIIOT€He3a, KOMIIOHEHTaAMHU PA3IMYHBIX SKOCHUCTEM U
PUCTIOCOOJICHUSIMU K HUM OpraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUMTEIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpelie oOuTaHus, aOMOTUYECKUX M OMOTHYECKHUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3€  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAHMSI, EAMHCTBA
YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHJIOB U
IKOCHCTEM KaK YCJIIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA;

yMEHHUE peniaTb OMOJOTUYECKUE 3aa41, BISIBISATh MIPUUMHHO-CIIEICTBEHHBIC
CBSI3U MEXAY UCCIEAYEMbIMU OMOJIOTMUECKUMU MPOLECCAMU U SBJIICHUSIMU, J1€T1aTh
BBIBOJIbl M IPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATH J1a0OpAaTOPHBIE M MpPaKTHYECKHE paboThI, COOIIOAAThH
npaBuiia mpu padoTe ¢ yueOHBIM U TAO0OPaTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSITh HUX OKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpMyaupys Iejb MCCIENOBaHUS, AHAIU3UPOBATH IOJYYECHHbIE
PE3YJIBTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKONW PabOTe Mo OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIIATh  MOJYYEHHbIE  pe3yJbTaTbl HAa  YYEHUYECKHX
KOH(EPEHITUSAX;

YMEHUE OIEHNWBATh THIOTE3bI M TEOPUH O TTPOUCXOKICHUHN JKU3HU, YETOBEKA
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEIACTBUSIX M CHOcOo0ax MpeaoTBpalleHus
rJ100aapHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHanbHOU
NEeSATEIbHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONIb30BAHUS, MEUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIHCKOTO XO35AWCTBA, MHUIIEBOMN
IPOMBITIUICHHOCTH, YTIyOJATh TO3HABATENbHBI WHTEPEC, HAINPaBICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccu U MPOJOJIKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHMU3ALMIX CpPeAHEro MpopeCcCUOHATBHOTO U
BBICIIIETO OOpa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBbIe cCTEMBI U UX U3YUYCHHE
3 buonorus kinetku 0.5
4 XuUMHUYeCcKasi OpraHu3arus KJIEeTKA 10
5) Crpoenuie u GyHKINHU KIETKA 8
6 OOMeH BellecTB U MpeBpalleHnue S HEPTUH B 9 1
KJIETKE
7 Hacnencreennas uapopmanus u 9 05
peanuzans e€ B KJIETKe
8 JKu3HEeHHBIA UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U 5 05
M3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenekiust OpraHu3MOB 4 1
16 BroTtexHonOTHs ¥ CHHTETHYECKast OMOJIOTHs 4
17 PesepBHOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
1 3apoxJeHNe U pa3BUTHE IBOJTIOLUOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUU
MuKpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
MakpoaBosmronus 1 €€ pe3yabTaTbl 6
[TpoucxoxaeHue U pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTAaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpenou
7 Opranusmesl 1 cpesia 0OuTaHHs 1.5
8 DKOJIOTHUS BUJIOB U TOMYISIUN 0.5
DKoJorusi CoO01IECTB. DKOIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — riobanbHast sKocucTemMa
11 UYenoBek u OKpyxaroias cpeaa
12 PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5
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